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Editorial 


G reetings for TFIE new year from the new staff of 

Science! This, our first issue, comes to you as Science titers 
upon its sixty-fourth consecutive year. For 1946 we are 
therefore bringing you not a new magazine, but a very old one dedicated 
to providing you with a weekly cross-section of science in the making. 


You will notice that the familiar advertisement on the front cover 
has disappeared. Cover space will be used henceforth to direct your 
attention to the more significant and newsworthy features of each issue. 
This was a step taken by the Editorial Staff and the Science Policy Com¬ 
mittee only after weighing the consequences as realistically as they could be 
determined. Four advertisers have held the front cover position for four 
decades. Their support, week in and week out, has been no small factor 
in keeping Science solvent. Their continuation in other, less favored posi¬ 
tions in this and later issues speaks for their devotion to our common cause. 

With this issue Science also becomes a covered journal—the covers 
are of somewhat heavier, tougher stock than the text pages—^an obvious 
advantage in the preservation of back numbers. Also, for convenience 
in handling and in filing, the magazine is trimmed. For the sake of the 
record an entire page will be regularly devoted to an enlarged Table of 
Contents which will be found each week in a regular position; we think 
it is space well spent. 

The space occupied by this editorial will hereafter be devoted to an 
article of three or four thousand words in length, treating some significant, 
newsworthy development in the larger, scientific field, or presenting in 
an understandable vocabulary an issue, a finding, or a sununary in some 
field significant to us all. 

Usually, this longer leading article will be followed by a series of four 
or more shorter contributions which will many times be addressed to a 
more restricted audience than can be encompassed in the entire member¬ 
ship of the Association. We have chosen to label this section ’’Technical 
Papers,” rather than "Speciil Articles,” as it has been called in the past. 

Most of the special areas of inquiry have somehow managed to sup¬ 
port a medium of publication. Science sees one of its more important 
functions, not in competing with these technical publications but in sup¬ 
plementing them and offering a service to those newly opened fields which 
border on each other and are usually 4»ignated by hyplwnated titles. 

In ’’Ifechnical Papers” we shall try to discourage a content and a 

style which appeal oiily to the specialist. We shall give high preference 

" 1 ‘ . 
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to those papers that give evidence of a cooperative attadk on some problem 
common to several specialties. 

The overall editorial policy remains the same as it has been in the past 
—to try to present in as concise a form as is possible outstanding events of 
significance to all scientists, with an emphasis on those items that are of 
current interest. Science ofiFers a quick mode of announcing scientific 
discoveries, appearing, as it does, fifty-two times a year. It does not, and 
cannot, operate with the speed of nonscientific journals, but compared 
to the usual scientific media which have publication lags of six to eighteen 
months, it offers unusually prompt service. 

Men of science are not always men of letters!* In providing for the 
editorial supervision of Science, the Executive Committee of the Associa¬ 
tion had in mind a distinct service to the officers of the Association who 
have manuscripts in preparation for delivery to sections and for subse¬ 
quent publication. W^isely, the Executive Committee refused to bind the 
Editor’s hands, so that Science is not required to publish all official ad¬ 
dresses. The Executive Committee, the Science Policy Committee, the 
Editorial Staff, and the Editorial Advisers hope that every sectional address 
will be significant enough, broad enough, cogent enough to be printed in 
these columns. To that end the Editorial Staff offers its service to pro¬ 
spective authors. It hopes that authors will enter into preliminary cor¬ 
respondence and inform the staff of the title, the treatment, and the pre¬ 
liminary content of these papers. Let us help where we can. 

Several new features will be introduced during January. One of them 
begins today—a section called "Letters to the Editor.” The letters will 
usually be short comments on happenings of interest in the world of 
science, or the presentation of critical comments on some of our more 
controversial articles. Here we expect to provide an outlet for news, 
notes, comments, and controversy which do not warrant longer papers 
but are too important to be completely overlooked. We invite you to 
make use of this section. 

Another editorial division, which will be used as often as the oc¬ 
casion demands, will be called "Science Legislation.” Here we will ab¬ 
stract bills pending in the House or the Senate which bear on any phase 
of science. In this work, as in all other phases of our operations, we keep 
in close touch with Dr. Howard A. Meyerhoff, Executive Secretary of the 
Association, whose contacts on Capitol Hill have resulted in positive ad¬ 
vantages to the whole of our Nation’s scientific activity. Our readers are 
asked to keep us informed of pertinent local legislation in their areas. 

Another development which will be reflected in future issues is an 
expanded and more comprehensive Book Review Section. We hope to 
provide numerous short reviews covering a wide variety of subjects. 

Here the Editorial Staff needs the cooperation of authors, publishers, and 
reviewers, if this section is to be an effective part of Science. A prelimi¬ 
nary inquiry to publishers has already brought an encouraging response. 

From authors and publishers alike we have definite need of concrete sug¬ 
gestions for responsible reviewers of these publications. In time we would 
like to build a file of persons in all fields who are competent to review 
technical books and who will write the reviews promptly. The Editorial 
Staff invites those who would be willing to prepare reviews in specialized 
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areas to write to the Editor, naming the fields in which they are competent 
to review new books. This invitation is especially directed to the younger 
scientific workers. By taking advantage of it, these people can render 
a distinct service to all scientists who read these columns. 

In conducting the Book Review Section we are working in close col¬ 
laboration with the Editor of The Scientific MontUy, to the end that there 
shall be no duplication of reviews in the future. We intend to continue the 
tradition that Tbe Scientific Monthly will review the more popular books 
while Science will confine its attention to those of a more technical nature. 

In addition to reviewing current books, we have laid plans to conduct 
a "Scientific Book Register,” listing by title all significant new books in 
science as they appear. To this end the cooperation of the technical 
section of the Library of Congress has been secured, as well as that of the 
publishers of scientific books. In the beginning the Register will appear bi¬ 
weekly, and since book production is seasonal, it will not be of the same 
magnitude in each issue. 

Another related service will alternate with the "Scientific Book Regis¬ 
ter.” Industry and laboratory supply houses constantly produce cata¬ 
logues and brochures which come to the Editorial Office in large numbers. 
Many of these are indispensable to scientific workers in that they often 
provide a key to some research problem wholly aside from any objective 
the production of the catalogue might have had in the first place. We- 
will call this section "Catalogue Corner.” Later in the year we will 
sample the membership of the Association regarding its continuance. 

Science does not develop wholly independent of the happenings in the- 
world about it. Wholesale starvation brings an interest in nutrition; 
invasions of tropical beaches bring widespread interest in tropical hazards 
to the invader—and incidentally to mankind; a new explosive brings an 
interest in all forms of energy release; a "dust bowl,” a dam, a comet, a 
Paricutin, bring other consequences in matters of reflection, deliberation,, 
restructured values. 

. To these ends Science can contribute. It is our plan to introduce a 

series of Special Issues bearing on topics of signal importance as deter¬ 
mined by the events of the day. No small part of these events are the 
opportunities afforded by the Association to gather at periodic intervals 
to hold exchanges of opinion and data, to give and to take. One such 
occasion is on our near horizon—the meeting in St. Louis—and to it 
wt'hvill devote a special number in anticipation and a special number in. 
retrospect. 

The attitude of the Science Policy Committee and the Editorial Staff 
is wholly experimental. We give you now the first issue of a New Year. 
It is a compromise containing some items that do not wholly please the 
Editorial Staff. Later issues will incorporate changes as we try first one 
experimental variable and then another. Science is being produced in the 
interests of the membership of the American Association for the Advance¬ 
ment of Science, its owners.. Write to usi Let us know how you react 
to the changes you observe week by week. 



A National Science Foundation and the Scientific Worker* 


R. W. Gerard 

University oj Chicago 


W ITH THB: atomic bomb, science came 
of age in our civilization. It will now 
have, and must exercise, the right to vote. 
One would not have chosen as the setting for our com¬ 
ing-out party ‘*the rockets* rod glare” and “bombs 
bursting in air,’* but such drama—and tragedy—was 
perhaps essential to stir both scientists and public to 
a realization of the penetration of science and technol¬ 
ogy throughout modem society—in peace far more 
than in war, for creation far more than for destruc¬ 
tion. 

Scientists have been slow in this country to fill 
their legitimate place in human affairs. Many men 
were content to pursue their private quest for knowl¬ 
edge and eschewed any responsibility beyond their 
towered walls. The historical tradition has lingered 
on—from the time when science was a dilettante in¬ 
terest of some wealthy individuals able to humor their 
personal whims or to patronize others who served as 
court fMsientists, like court magicians or jesters or 
musicians. 

Only as certain tangible and useful results of these 
esoteric experiments reappeared time and again did 
science find its way into the universities and into the 
lower schools; did society begin to support experi¬ 
ments on a significant scale; did the scientist and 
technologist receive requests for aid from industry 
and agriculture and the military. But, in the mind 
of the expert as well as of the community, he was 
etill doing only his particular job of research or appli¬ 
cation. Ho was still, in the telling jSlgure of Carl 
Minor, “in the kitchen.” He was still, us Raymond 
Swing recently pointed out, conspicuously absent 
from the invited consultants to the delegations at the 
San fVuncisco Conference or from those meeting in 
London to set up an international education office, 
^^ot a single prophet of the century ahead of us was 
even asked to advise the men of state,” Parentheti¬ 
cally, Compton, Shapley, and other scientists have 
now gone to London; and on 7 November Arebibaid 
MacLeish announced that the United Nations Edu¬ 
cational and Cultural Organization has become the 
United Nations Educational, Scientific, and Cultural 
Organization. 

1 ContrllmteU to a panel iltsctiaBlon on Govern- 

ment. aud You,'* Bponaored by the AmerJeao ABCoclatfon for 
thb Advancement of Bolenco and the Chicago branches of 
leading chemical organissatlons, 8 Kuvember 1045^ Chicago, 
tlllnola. 


All this was slowly changing for, as the Moe report 
puts it, “Science cannot live by and unto itself alone.” 
Science was reaching social maturity. Its war con¬ 
tribution, through the Office of Scientific Research 
and Development aud allied organizations, was im¬ 
pressive. Dr. Bush was olose to President Roosevelt, 
and plans for a govornment research foundation began 
to incubate. How they would have fared in Congress 
on their own merit we will never know. As Dr, Bush 
wrote, “The Government has only begun to utilize 
science in the nation’s welfare. , . . Science has been 
in the wings. It should be brought to the center of 
the stage,” 

Well, the aiomio bomb brought it there and spot¬ 
lighted it, and Congress is at last tumbling over itself 
with proposals to nourish the roots of discovery, as 
in the Magnuson and Kilgore bills, and to stifie its 
flowering, as in the May-Johnsou bilL Science is in 
politics now and is in to stay. There will be changes 
that scientific workers will like and some that they 
will not like. I am convinced that the good will for 
outweigh the bad, but, even if the reverse were true, 
the road science is taking and is to take has long 
been inevitable (e.g. Science, 1942, 96, 309). Recent 
events have accelerated movement, not changed direc¬ 
tion. 

Let me remind you of some of the changes within 
science. True laissez-faire research is almost unknown 
even now. Scientific workers are professionals and 
require some employer to pay for tiieir living and to 
supply their facilities. In industry it is taken for 
granted, except in rare eases, that the technologist 
works on assigned problems. In universities and a 
few other institutions freedom of research is the 
slogan. But is it the faotf Research costs ever more 
money, and few institutions indeed have an adequate 
and fluid fund to support it. Investigators seek addi¬ 
tional aid—^from industry, from foundations, from 
private donors—and deliberately or without awareness 
they tend to shape their research to tap the available 
sources. Wben the Rockefeller Foundation becomes 
interested in research in psychiatry, so do many in¬ 
vestigators; when the National Foundation for Infan¬ 
tile Paralysis has millions to spend, articles on nerve 
and muscle degeneration multiply; and the Bowman 
Committee warns, in connection with research grants, 
that we “need to guard against control of seienee by 
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mdustry as well as against control of aeienoe by Gov¬ 
ernment.” 

Further, with multiplying techniques and pyramid¬ 
ing knowledge, scientists have had to take refuge 
more and more in oollaboration and team research. 
To ride the flood of literature, to master apparatus 
and methods based on far-flung branches of science, 
to turn out experimental flndings at the ever-mounting 
tempo, the investigator needs help desperately. Ab¬ 
stracts, reviews, local bibliographers; secretaries, edi¬ 
torial assistants, draftsmen, photographers; machin¬ 
ists, glass blowers, animal caretakers; technicians and 
aHsistants; colleagues and collaborators—all these are 
needed to keep up with the Joneses in favored insti¬ 
tutes. Quite aside from the war situation, what frac¬ 
tion of all our well-trained scientists is even now in a 
partly subordinated research position, as junior mem¬ 
ber of a team or lieutenant to a director? 

Please do not misunderstand my not feeling too 
sad about this. I know as well as anyone the absolute 
in dispensability of the imaginative insight and the 
freedom to exploit it. But I know also the ratio in 
time and effort between getting an idea and working 
it out. One flrst-rate creative scientist win keep 
dozens or hundreds of good men working at full 
effectiveness and maximum fertility, and, if human 
relationships are also fortunate, with complete per¬ 
sonal satisfaction as well. 

For all the pressure of immediate results, the sacri¬ 
fice of personal research interests, the coordination 
from above, most scientists, 1 believe, were reasonably 
content in OSRD work, and many even under the 
additional strict ores of work done directly with the 
armed forces. Science, like society itself, has become 
too large and too complex to remain completely in¬ 
dividualistic. 

The problems for the future are to find and to 
recognize true talent and leadership, to keep open the 
road to the top for all individuals possessing these 
qualities regardless of social status, and to maintain 
in scientists a greater concern for the good of the 
many than for selfish gain. These problems will be¬ 
come more pressing as more money, more power, and 
more prestige are attached to the soientifle calling. 

The present science bills, or any reasonable modi¬ 
fication of them, will direct a great stream of finan¬ 
cial support into the academic pools. In these bills 
emphasis is on basic rather tlian applied research, on 
aid to universities and like institutions rather than 
to industry or Government agencies—on recruiting 
young talent and subsidizing its full education. The 
amount of money under consideration is some fivefold 
the total annual expenditures made in the academic 
research field at the start of the war. Under this 
pressure many of the traditions and procedures which 


clothe the universities will burst their seams. Many 
uneoholarly, aggressive entrepreneurs will be attracted 
by the odor of gravy. 

If, however, the intent of the scientists who planned 
the National Science Foundation and of the legisla¬ 
tors who are creating it is realized in the character 
of the administrative machinety, organization, and 
personnel, we may expect the inevitable readjustments 
to be salutary.^ More^ and more able, students will be 
recruited into science; but the cream of talent must 
not be skimmed from other areas of human enterprise, 
especially in the social sciences. More, and more de- 
.sirable, research posts will open up to these students 
when their training is adequate; but relatively fewer 
will work on their own and at individual programs. 
Scientific discoveries will be increased in number and 
develop more rapidly; but the really great imaginative 
leaps in understanding will be of hardly greater fre¬ 
quency. The men and institutions and activities asso¬ 
ciated with research will be in the spotlight and 
under far greater social pressures and will have to 
make sacrifices to meet them. Perhaps, even, as 
Bernal suggested in his Social ftmetion of science^ 
research teams will come to include publicists, pro¬ 
moters, lawyers, and other nonacientific membinrs. 

As science outgrows its cloistered walls and becomes 
a full-fledged participant in the hurly-burly of society, 
it must meet both responsibilities and opportunities. 
Scientists must be trained appropriately. They must 
learn in college, preferably as a part of a liberal 
education program, a minimum beyond their profes¬ 
sional courses, including sufficient social science to 
cover the external relationships of science. They, or 
some of them, must learn the methods and skills of 
popular adult education. As the Moe Committee 
wrote, will not be sufficient, if science is to remain 
healthy in root and branch, merely to develop a large 
number of scientists and to provide them with the 
support necessary for their investigations. There is 
also the necessity of creating a better understanding 
of science in our national life, so that public approval 
and support for the future development of science 
will be forthcoming.” 

Scientific workers will find themselves forming more 
closely-knit and extensive groups, not primarily de¬ 
voted to the exchange of technical knowledge. These 
groups, like the national American Association of 
Scientific Workers or the local Chicago Technical So¬ 
cieties Council, or, more and more, the American 
Association for the Advancement of Science itself, 
will be concerned with the interrelations of scienoes, 

«ThtB paper was written before the public Btatementa of 
the Committee aupportiirg the Boah Rm^rt. It was not in- 
taadeC ab approval of any apeclCc bUl before Oongreas. Mj 
own beUef Ib tbat Beverai Improvements are poailbie In draft- 
l&g a anal bUl. 
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anij ^epeoially with the external relations of science grave danger of forgetting their social obligatioAfli, 
$$ a whole. of existing to serve the personal ende of their mem^ 

These groups will in time become action groups, bers and oifioers. This tragedy has happened often 
attempting to iuduence public opinion and Govern- enough, in business, in labor, in agriculture, and even 
inent decisions in order to protect research from de- in the professions. If it should ever become the habit 
basement and restriction and to extend the beneficial of scientists, I assure you, fellow scientific workers, we 
influence of research results and methods. After be- will be judged and treated accordingly by the society 
coming strong and active, these groups will be in of which we are a part. 

Alliance of Industry and Scientific Research in Great Britain 

Basil J. A. Bard, Ph.D, B.Sc., Barrister-at-Law 

Head of the Industrial Research Secretariat of the Federation of British Industries 


T he UFE and work of the universities 
impinge upon the activities of industry in a 
variety of ways. Now industrial products and 
proeesseB frequently will be found to have germinated 
in the investigations carried out in the university re¬ 
search laboratories. Industry looks to the universities 
for provision of graduates for its technical, research, 
and, in some instanoea, high administrative positions. 
There are also indirect consequences of the dissemina¬ 
tion of knowledge and culture from the centers of 
learning. These have their eflect upon public and 
industrial opinion and national policy, which in turn 
may afitcct, by legislation or otherwise, industrial prac¬ 
tice and progress, 

In Britain since the end of the war there has been 
searobing oonsideraiion of whether industry has been 
making its maximum contribution to the well-being of* 
British universities and how it could benefit more 
fully from their activities. In the ensuing discussion, 
special attention has been devoted to scientific and 
industrial research. 

There are many schemes now in hand in Britain 
for the eetpansion of pture and applied research in 
industry, cooperative research laboratories, and the 
universities. At the time of writing, however, many 
of the scientists, techniciana, and research workers 
who have devoted their whole energies to World 
War II have not yet returned to their peacetime 
activities, and these have by no means reached frui¬ 
tion. This is an interim report, therefore, on some 
of the plana so far announced for a more intimate 
relationship between British industry and the uni¬ 
versities with regard to scientific research. These 
plans are intended not only to assist in harnessing 
the work and results of universities to industrial needs 
without interfering with, or prejudicing in any way, 
the independence or integrity of the university spirit, 
but also to develop and maintain closer contacts be¬ 
tween Teseareh workers in difEerent environments. 

The Britiah universitios, twelve in number, are re¬ 
nowned for the contribution they have made to the 


advancement and dissemination of learning. Few 
countries offer so rich a variety of facilities for access 
to the highest forms of education. In the sphere of 
science British universities have occupied themselves 
very considerably with investigations of a funda¬ 
mental kind at the outeif boundaries of man's knowl¬ 
edge of nature. 

Although, in the long run, social and industrial 
advance is largely dependent on this extension of 
knowledge of the material universe, the whole spirit 
and atmosphere of university research is single- 
minded concern with the acquisition of knowledge 
for its own sake. The fundamental research carried 
out at the universities has fed and inspired the re¬ 
search undertaken in industrial laboratories, which 
has, in turn, irrigated the fields of industry. For 
instance, the first successful experiments in splitting 
the atom were carried out by Lord Rutherford at 
Manchester University and subsequently at the Caven¬ 
dish Laboratories in Cambridge before World War I, 
and the theories then propounded by him on atomic 
structure have now been confirmed in practice by 
the atomic bomb. 

Despite the fact that the universities are, rather 
naturally, a little remote from industry, there have 
grown up in the past a certain number of close con¬ 
tacts of great mutual benefit. For instance, collec¬ 
tive research in the British glass industry is carried 
out in a special department of Sheffield University; 
at Leeds University a department deals with coal, 
coke, and gas research and another with textiles; at 
Birmingham will be found an experimental coal mine 
and oil-boring equipment. Furthermore, certain of 
the provincial universities contain technologioal de¬ 
partments serving the industries of the locaHly. 
There are also a number of recognized technical ex¬ 
perts on university staffs who act as ^nsuRants to 
industry, and they and their liiboratories, by brin^^ 
their eotpenence to bear on industrial problems, have 
been of Assistance in their solutibn. 

f 
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Accounts now being; given of the great scientiBc 
achievements of World War II show that a good deal 
of the fundamental* work on which these were based 
and, during the last three or four years much of the 
applied work also, has been carried out in the labora¬ 
tories of the universities. For instance, research on 
radar was undertaken at Bristol, at Birmingham 
(where the first magnetron valve was designed), at 
Cambridge, and at Nottingham Universities. 

Becent reports of the Association of Scientific 
Workers and the Association of University Teachers 
have attempted to define the proper place of indus¬ 
trial research in the universities. Both organizations 
agree that departments of applied science should be 
fostert^d at the universities, but that in the normal 
way industrial development work should be carried 
out elsewhere. They believe that the war, as well as 
making abundantly clear the close connection between 
pure and applied research, has revealed the inade¬ 
quacy of the intercourse between academic scientists 
and their industrial colleagues. They recommend 
closer contact and collaboration between industrial, 
governmental, and university laboratories and, where 
practicable, interchange of members of reaeai'ch stafis. 

The endowments now being offered to universities 
by industry, in addition to being of great assistance 
to the work of the universities, contain within thexn- 
sclves an element of enlightened self-interest. One 
of the most important of these is the offer by the 
directors of Imperial Chemical Industries of eighty 
senior fellowships averaging 600 pounds a year each 
to universities in Britain (twelve each to Oxford, 
Cambridge, and London; eight each to Glasgow, 
Edinburgh, Manchester, Birmingham, and Liverpool; 
and four to Durham), to strengthen scientific research 
in physics, chemistry, and applied sciences, such as 
metallurgy and engineering. The administration of 
the scheme, which will operate for an initial period 
of seven years, rests whoUy with the universities, 
which will select and appoint the fellows, 

Birmingham University, in the center of the non- 
ferrous metals and light exigineering industries, has 
received on offer from Messrs, Joseph Lucas (motor 
and electrical equipment engineers) to endow two-year 
postgraduate courses in production engineering at a 
coat of 112,000 pounds, and a further 10,000 pounds 
has been offered to grant bursaries to needy engi¬ 
neering students. The University is considering also 
the establishment of industrial metallurgy labora¬ 
tories, including a special chair of industrial metal- 
to be endowed by sections of the nonferrous 
metals industry. 

Most fampus of the British cooperative industrial 
Teseareh laboratories, the Shirley Institute, which 
covets cotton, rayon, and silk teases, has just an¬ 


nounced that it is offering scholarships and fellow¬ 
ships at British universities to train in fundamental 
research methods young science graduates who subse¬ 
quently will attain managerial positions in cotton 
mills. 

Two illustrations of the practical way in which 
industry is attempting to overcome the serious short¬ 
age of chemical engineers revealed during the war 
years are the offer by the Shell group of oil com¬ 
panies to endow Cambridge University with 420,400 
pounds to establish a school of chemical engineering, 
and the benefaction from the firm of Courtaulds to 
the Department of Chemical Technology of the Im¬ 
perial College of Science, London, calculated to yield 
an income of 3,000 pounds a year in perpetuity, which 
will cover, among other needs, the establishment of 
a new clmir of chemical engineering. 

In order to ensure a more efficient and frequent 
interchange of scientific workers between industry and 
the universities, the London Midland and Scottish 
Railway Company (one of Britain's four main-line 
railways) has proposed, after consultation with the 
University Committee of Vice-Chancellors, that mem¬ 
bers of its research staff bo appointed each year to 
do fundamental research in the university laboratories. 
It is hoped that the universities will invite these tem¬ 
porary workers in their laboratories to occupy part 
of their time in teaching. The universities, in turn, 
will be invited to send members of their staffs to 
work in the London Midland and Scottish Railway 
research laboratory at Derby, for agreed periods of 
about six months or a year, on applied aspects of. 
fundamental problems in which they happen to be 
interested. Thi^se individuals would enjoy access to 
all the departments of the railway and would thus 
have the opportunity of seeing how the results of 
researcli are applied in large-scale railway develop¬ 
ment, The Railway Company’s research laboratory 
is staffed by seventy university graduates and has sec¬ 
tions dealing with engineering, metallurgy, chemistry, 
physics, paints, and textiles. 

The Company is i>rcpared to bear the bulk of the 
cost of this scheme, Including the salaries and ade¬ 
quate allowances of both the railway and university 
research workers involved in the interchange. The 
Company hopes that the scheme will operate flexibly 
and on a multilateral basis rather than on a system 
of what might be termed **barteri’; for example, one 
of the railway men xnight be sent to the engineering 
research staff at Cambridge, while the railway itself 
took a man working in that fleld from an institution 
such as Glasgow or Manchester University. 

Significant among recent developments is the estab- 
IJShment of the Manchester Joint Research Council. 
This Council, sponsored jointly by Manchester Uni- 
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versity and the Manchester Chamber of Commerce, 
will assist in securing the effective application of the 
results of scientihe research in industry, particularly 
in the northwestern part of England, where cotton 
and heavy engineering are the most important in¬ 
dustries. An information service has been created 
which aims not so much at furnishing scientific an¬ 
swers to the problems submitted but at placing the 
inquirer in touch with the organization best able to 
deal with the particular subject. Regular meetings of 
the Council arc now held in the Manchester area, and 
the scientists and the facilities at Manchester Univer¬ 
sity and Mancliester College of Technology will be 
available, where appropriate, to industrial firms in 
the region. A similar scheme is now being instituted 
at Leeds. 


Finally, university research into the functioning of 
financial and business institutions in Britain and else¬ 
where, and the economic conditions affecting them, is 
being encouraged by the fellowships and grants 
awarded by the Houblon Norman Fund, sponsored by 
the Bank of England. 

It will have been observed that, in the development 
of these links between the universities and industry, 
there is no suggestion that the former should sacri¬ 
fice their academic integrity, or be guided as to policy 
by industry, or,i»xccpt in special circumstances, should 
put themselves at the disposal of industrial organiza¬ 
tions. It cannot be doubted that in the long run the 
national well-being will be served by these schemes, 
and others which, no doubt, will follow, for interknit¬ 
ting more closely knowledge and manufacture. 


Wartime Research in Malaria 

The Board for the Coordination of Malarial Studies 


A n extensive PEOORAM of research in the 
chemotherapy of malaria has been developed 
k, during the last four years through the efforts 
of a large group of university investigators sponsored 
and supported by the Committee on Medical Research 
of the OflBce of Scientific Research and Development. 
This program, integrated with that of cooperating in¬ 
dustrial firms, is closely coordinated with malarial in¬ 
vestigations in the Array, Navy, and U. S, Public 
Health Service through the Board for the Coordina¬ 
tion of Malarial Studies. The functions of the Board 
are administered through facilities of the National 
Research Council provided by a contract between the 
National Academy of Sciences and the OSRD. 

Useful knowledge has been accumulated on the biol¬ 
ogy of various malarial parasites, on their biochemical 
requirements, and on their behavior in different hosts. 
Studies on immunity in the avian infections have 
yielded information on the cross-immunization which 
obtains with different species of parasites. The im¬ 
mune response of human subjects to malarial antigen 
has not shown promise, either in the prevention or 
modification of the disease or in the production of 
complement-fixing antibodies which might be useful 
in differentiating between a latent infection and a cure 
in vivax malaria. 

The studies in the chemotherapy of malaria have in¬ 
volved the screening of over fourteen thousand com¬ 
pounds for various types of antimalaria] activities in 
various avian infections, a study of the toxicology and 
pharmacology of many of these compounds in labora¬ 
tory animals, and a study of the potentialities of about 


eighty in human malarias due to parasites of domestic 
and exotic origin. In the course of these investiga¬ 
tions, the chemical and pharmaceutical industries have 
responded generously to requests for both small and 
large quantities of material for animal and clinical 
studies. 

The net result of those investigations has been the 
discovery of antimalnrial activity in compounds de¬ 
rived from a variety of structural types, and a clear 
definition of the problems involved in the suppression 
and cure of malaria. In addition, certain investiga¬ 
tions have progressed to the point where the results 
have been of definite value in the treatment of malaria. 
The practical advances emanating from the program 
can be summarized in brief as follows: 

(1) The development of better methods for the use 
of quinaerine (atabrine) in the suppression and treat¬ 
ment of malaria, which led to the demonstration that 
this compound is superior to quinine^ The develop¬ 
ment of an accurate spetufle method for the determina¬ 
tion of the small amounts of quinacrine in plasma 
permitted the collection of information on the phar¬ 
macology of this drug in experimental animals and 
man, upon which was based a rational usage of the 
drug. 

(2) The development of compounds superior to 
quinacrine. Among those are several members of the 
4-aminoquinoline scries. In this group, SN 7618,* 
7>^chloro-4~(4-ddethylaimno-l-^m€thylhutplammo)qumo~ 

1 Statement of the Board for th« Coordlnatton ot Malarial 
Htn6iee.J, Amer, med, 1944, 1«6, 977. 

•The Survey number, deslguatea BN, tdeatlflee a drug la 
the records of the Survey of Aatlmalariol prugo. 
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lin 0 f has received the most extensive exploration^ both 
in civilian and military esiablishinents. This com¬ 
pound is an effective suppressive^ when administered 
no more frequently than once weekly in a well-toler¬ 
ated dose. It will also cause an abrupt termination 
of the clinical attack of vivax malaria and will cure 
falciparum malaria when administered for only one 
or two days. In addition, it does not discolor the 
skin as does quinacrine, nor does it give the disagree¬ 
able gastrointestinal symptoms which are sometimes 
seen witli the administration of quinacrine. Several 
other compounds in this same chemical scries would 
also appear to be superior to quinacrine. PromiBing 
eompounda in other chemical groups are under study. 
However, investigations with compounds of the latter 
types have not reached the stage of field trial. It is 
therefore not possible to make any statement concern¬ 
ing their practical usefulness at this time. 

(3) The exploration of the 6 -aminoquinoline 8. Dur¬ 


ing the post year the exploration of promising leads 
to suppressive drugs has been extended; however, the 
major emphasis has been focused upon the study of 
the S-aminoquinolines with the hope of uncovering 
a nontoxic curative agent. This line of investigation 
received impetus from published reports of British 
investigators in the early 1930’s on the prophylactic 
and curative actions of pamaquin (plasmochin) in 
vivax malaria. Clinical investigators under 08KD 
contracts reappraised these actions. They have now 
demonstrated a curative action of pamaquin in vivax 
malaria due to both domestic and Southwest Pacific 
strains of P. otuox. However, there would not ap¬ 
pear to be a sufficient ‘^spread” between the minimal 
effective and tlie maximal tolerated doses to warrant 
recommendation of its use at this time. Other 
8-aminoquinolines are being explored with the hope 
of developing a compound with the curative action 
of pamaquin but without its concomitant toxicity. 


Personnel op the Board 

R. F. Loeb, Chairman; F. A. Butler, Comdr. (MC), tJSN; W. M. Clark, 
Chairman, Panel on Biochemistry; G. B. Coatney,. U, S. Public Health 
Service; L. T. Coggesball, Capt. (MC), ITSNIl; F, R. Dieuaide, CoL 
M. C., AUS; A. B. Dochez, OSBD; E. G. Hakansson, Capt. (MC), USN; 
E. K. Marshall, Jr., Chainnan, Panel on Pharmacology; C. S. Marvel, 
Chairman, Panel on Synthesis; 0. R. McCoy, Lt. Col., M. C., AUS; 
W. H. Scbrell, U. S. Public Health Service; J. A. Shannon, Chairman, 
Panel on Clinical Testing; and G. A. Carden, Jr., Executive Secretary. 
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Recent Elections of Officers 
for Terms Beginning in 1946 

President (one-year term): James B. Conant, Har¬ 
vard University 

Members of the Executive Committee (four-year 
terms): C- F. Kettering, General Motors Research 
Laboratories; Fernandus Payne, Indiana University 
Members of the Council (four-year terms); H. R. 
Aldrich, Geological Society of America; W. M. 
Krogman, University of Chicago 
Vice-Presidents of the Association and Chairmen of 
the Sections (one-year terms): 

Mathematics (A): R. E. Longer, University of 
Wisconsin 

Physics (B): L, A. DuBridge, Massachusetts Insti¬ 
tute of Technology 

Chemistry (C): Henry Eyring, Princeton * 
Astronomy (D): G, VanBiesbroeck, Yerkes Ob¬ 
servatory 


Geology and Geography (E): John L. Rich, Uni¬ 
versity of Cincinnati 

Zoological Sciences (F) : Alfred E. Emerson, Uni¬ 
versity of Chicago 

Botanical Sciences (G): E. C. Stakman, University 
Farm, St. Paul, Minnesota 

Anthropology (H): Leslie Spier, University of 
New Mexico 

Psychology (I): Sidney L. Pressey, Ohio State 

Social and Economic Sciences (K): Frederick C. 
Mills, Columbia University 

History and Philosophy of Science (L): Dorothy 
L. Stimson, Goucher College 

Engineering (M): Henry T. Heald, Illinois Insti¬ 
tute of Technology 

Medical Sciences (N): Francis G. Blake, New 
Haven Hospital 

Agriculture (0): M. A. McCall, U. S. Bureau of 
Plant Industry 

Education (Q): Guy T. Buswell, Chicago 
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Science Legislation and the Holiday Recess 

Howard A. Meyerhoff 

Executive Secretaryt AAAS, Washington, D* C 


WO PRE-HOLIDAY EVENTS have revealed 
both the Presidejit's and the Congress^ inter¬ 
est in science legislation, but the avalanche 
of last-minute Congressional business relegated them 
to inside and inconspicuous places in the newspapers, 
and they may have escaped the attention of many 
scientists. 

First in order of occurrence was the Presidents 
reply to the letter from Isaiah Bowman and his Com¬ 
mittee supporting the Bush Report. The full text of 
the President’s letter follows; 

Bocembor 14, 1945 

My dear Doctor Bowman: 

Receipt is acknowledged of your letter dated November 
24, 1945, on behalf of the newly organized Committee sup¬ 
porting the BuhIi report, regarding the science legislation 
now pending before the Congress. 

I am keenly in tores tod in the development of Toseiirch 
and of tho appropriate Federal assistance therefor. Bril¬ 
liant results have been achieved by tho sciontiats during 
the war. Tho people deserve these rcauHs in peace as well. 

My views on tho soundest form of Federal assistance 
have been stated botli in my Message to Congroas on Sep- 
tombor 0, 1945, and in the statements made by the Di¬ 
rector of Wot Mobilization and Reconversion and the 
Director of the Budget. 

These views were expressed after the fuUost considera¬ 
tion of tho best interests of all concorned, after consulta¬ 
tion with scientists, with public administrators and with 
students of Government, after considering the Bush report 
and tho committee reports on which it Was based, and 
after weighing tho views expressed in your letter wliich 
had previously been called to my attention. 

I appreciate the interest taken in this subject by mem¬ 
bers of your Committno, and feel sure that their bnaic 
objectives of freedom of research, and non partisan ad¬ 
ministration of a program of aid to acicntlfic resoaTch and 
education, will be attained under such an organization 
as I have recommended. 

I am confident that I can count on them to Hup}»on 
scientific research with the same zeal that has made our 
aeiontiats so eminent. • 

Very sincorely, 

(sgd) Harry S. Truman 

Dr. Isaiah Bowman 

President, Johns Hopkins University 

Baltimore, Maryland. 


The second event was the introduction into the 
Senate on 21 December of S. 1720, the science legis¬ 
lation after complete revision and redrafting. Spon¬ 
sors of the newly drafted bill are Senators Kilgore, 
Johnson, Pepper, Fulbright, and Saltonstall. 

The new bill has drawn heavily upon the testimony 
which was presented at the October hearings, as most 
aeientists assumed and hoped it would. As it must, 
it translates the wishes of scientists into the practical 
terms of governmental procedure, and where it can¬ 
not accept certain proposals, it offers—or attempts to 
offer—workable oompromisea. The text of the 10- 
page bin will be issued in a • subsequent number of 
Science, and therefore only a skeleton analysis of its 
main features will be given at this time. 

The unique feature of S. 1720 is the establishment 
of a strong board to fimction coordinately with a 
single director-administrator. The latter will be ap¬ 
pointed by the President, by and with the advice and 
consent of the Senate, Within the proposed Science 
Foundation there shall be divisions of (a) mathe¬ 
matical and physical sciences, (b) biological sciences, 
(c) social sciences, (d) health and medical sciences, 
(e) national defense, (f) engineering and technology, 
(g) scientific personnel and education, and (h) pub¬ 
lications and information. Associated with each divi¬ 
sion is a ‘‘divisional scientific c<.>mmittoe.” 

The National Science Board consists of nine ^^quali- 
fled’' members appointed by the President for three- 
year terms, plus the chairmen of the several divisional 
committees. This Board may make recommendations 
directly to the President and the Cpngrcss, and the 
nine presidential appointees shall advise with the ad¬ 
ministrator in the appointment of the divisional com¬ 
mittees, Members of the Board shall receive per diem 
compensation. 

The bill provides for minimum percentage etpendi' 
tures of 15 per cent each for national defense and 
health-medicine, and 25 per cent additional to be ap¬ 
portioned among the states for research and develop¬ 
ment 

While dedicating to the public patents, inventions^ 
and discoveries growing out of ffedcaraily financed; t«- 
seareh, the bill provides for retention of patent 
by contractors or mventors when ^Tair and equitable 
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and consistent with the national interest'^ and pro¬ 
vided there has been substantial private contribution 
to tbo cost, Remaining sections provide for inter¬ 
national cooperation, interdepartmental coordination, 
fellowships and seholarships^ and a register of sci¬ 
entific and technical personnel. 

This, in brief, is the bill to which attention should 
now be directed. It will completely supersede S. 1297 
(the Kilgore bUI), but Senator Magnuaon is not com- 
xnitted. Whether he will attempt to get S. 1285 out 
of committee in response to the strong lobby started 
by the Committt^* supporting the Bush Report is not 
predictable. 8. 1720 is a serious endeavor to metd: 
the demand of the majority of the scientists by setting 
up a board of qualified men and by making thus board 
a check and balance to the administrator, without 
nullifying the latter’s responsibility to the President 
and the Congress. The chief patent issue is rcaaon- 
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ably met without sacrificing the aim to bring some 
system to patent policy within Government labora¬ 
tories. . It compromiscB with the House and with the 
Military on the administration of the Division of 
National Defense, and it follows the wishes of the 
majority of scientists by ineluding the social sciencos. 

It was in the conviction that the bill does oombme 
the best features of the original legislation, and that 
it makes use of the best and most workable recom¬ 
mendations contributed by scientists at the October 
hearings, that Senators Ful bright and Saltonstall have 
joined in sponsoring the new bill. The latter is in 
committee and has been issued in the Preliminary 
Report (Subcommittee on War Mobilization Report 
No. 7, 21 December 1945) in order that acientiste may 
study S. 1720 and comment before it is reported out 
of committee. The full text of the bill will be pub¬ 
lished in the next issue of Science. 
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The Committee for a National Science Foundation, 
formed at the invitation of Dr. Harold C. Urey and 
Dr. Harlow Shapley, and now located in the Hotel 
Afitor, New York City, has issued a statement dated 
28 December, 1945. It is addressed to Senators Kil¬ 
gore, Magnuson, Johnson (Colo.), Pepp<^r, Fulbright 
and Saltonstall. Its signers include Albert Einstein, 
Enrico J. Fermi, George R. Minot, Otto Meyerhof, 
J. Robert Oppenheimer, Harold C. Urey, Harlow 
Shapley and some 200 others. The text follows: 

Knowledge secured by TCHearch has achieved public 
recognition as the necessary foundation of sound pro“ 
grams for national welfare, health, security and world 
order. It is clear that the magnitude of the resoarch 
task which must be accomplished promptly in the interest 
of the nation and of civilization requires expenditures so 
groat that government aid is required. The extensive 
public hearings just completed in Washington under the 
joint chairmanship of Senators Kilgore and Magnuson 
collected testimony from lUl sides whicli emphasized this 
point. Because it Is believed that the public may bo in 
doubt concerning the views of research men on the feasi¬ 
bility and practicality of scientifle advance under gov em¬ 
inent auspices, the following statements are made in the 
conviction tliat they are supported by the judgment of 
a majority of scientists: 

1. Federal support of research must .supplement funds 
for Bcientiilo inquiry from private philanthropic and 
business sources if science is to make its essential contri¬ 
bution to the welfare and security of mankind in the didl^ 
cult years ahead. 

2. The freedom of inquiry upon which soienoo is depen¬ 
dent can and must be guaranteed for research under 
government no less than private auspices. 

B, The govemment should support research in all fields 
of fundpneitthl scientific inquiry relevant to national 
interest kittwrot arbitrary exclusion of any area. 


4. Hc.iontific findings rosulting from Federally financed 
research activities should receive publication and should 
be dedicated to the walfaro of the public. 

5. The training of research personnel through national 
scholarships and fellowships for undergraduate and 
graduate study should bo open to all on the basis of 
ability and scholastic achievement, and ahonld be avail¬ 
able for work in any qualified institution in any reeog- 
nixed field of science. 

6. Although there is a serious division of opinion on 
the question whether administrative responsibility should 
be given to a governing board or to a single administra¬ 
tor, it should be possible to devise a plan of organixation 
which will meet the major objections to either alternative. 

These six points are in harmony with that part of 
President Truman *s message of 8oj)t. 6 to the Congress 
which urged the early establishment of a Federal agency 
to promote and support scientific research and aid to 
training of research personnel. An analysis of the testi¬ 
mony presented at the Senate hearings under the joint 
chairmanship of Senator Kilgore and Senator Magnuson 
on ponding science bills indicates that there is sufi&eient 
agreement on these points to justify their utilisation as 
a basis of legislation drafting. 

The signers of this statement have a profound convic¬ 
tion that a program of Federal aid to research is vital to 
the national interest and that legislation acceptable if not 
wholly satlsfoctory to those who hold divergent points 
of view about particular questions of function and organi¬ 
zation can be drafted. We stand ready to cooperate in 
the revision of the bills recently considered at the Senate 
hoarlngs on pending national science legislation. Our 
purpose is to serve the national interest by securing the 
collahoratlon of the maximum number of qualified scien¬ 
tists in a united attack on the scientific problems con¬ 
fronting the nation. 

A eomplcte list of the signers will appetar in the 
iiStie of 11 January 1946. 



Technical Papers 


The Lipotropic Properties of Inositol 

C. H. Best, C. C. Lucas, J. M* Patterson, and 
J, H. Ridout 

Banting and Bent Department of Medical Besearch 
University of Toronto 

In the original report (4?) of the discovery of the 
lipotropic effect of inositol and in subsequent public 
cations {3, 4, 7) it was claimed that inositol exerts 
a specific effect upon the so-called ^‘biotin fatty liver,” 
which was believed to be the same as that produced 
by a beef-liver fraction. This was particularly inter¬ 
esting, since the “biotin fatty liver,” which was stated 
to be resistant to choline, was supposed to be char¬ 
acterized by a high content of cholesterol. Inositol 
was reported to bo more effective than choline in re¬ 
ducing the level of cholesteryl esters in the lipide^ of 
^‘biotin fatty livers” and also in those resulting from 
the feeding of cholesterol (7). 

Beveridge and Lucas (i), in this laboratory, found 
that under certain dietary conditions, however, inositol 
was not more, but distinctly less, active than choline 
in reducing cholesteryl esters in liver lipides. Further 
work (to be published shortly) has shown that under 
all the experimental conditions chosen (21 compara¬ 
tive experiments) choline was at least equally, and 
usually more, effective than inositol in reducing bound 
oholesteroL It was invariably more active in reducing 
total lipides. Similar results wore obtained in rats 
fed on fat-free diets, on diets containing fat, and on 
diets containing fat and cholesterol. When biotin was 
injected, choline was distinctly more active in reduc¬ 
ing total lipides and was at least as effective as inositol 
in reducing bound sterols. In the prolonged experi¬ 
ments choline was much more effective than inositol 
in lowering the cholesteryl esters whether or not 
biotin was given. 

No evidence has been obtained in this laboratory to 
suggest that there is any difference between the fatty 
liver produced by biotin and that caused by a high 
fat diet. The ratio of bound sterol to glycerid is the 
same in the presence of biotin as in its absence. 
Groups of rats (usually about 12 animals on each 
diet) injected with biotin (5 y daily) responded just 
as well to choline as did those not receiving biotin. 
The biotin and nonbiotin groups responded to about 
the same extent to administration of inositol, this 
response being loss than tliat produced by an equal 
quantity of dietary choline. The combined effect of 
choline and inositol is equally pronounced whether 


biotin is present or absent. In a recent paper, Mc¬ 
Henry (.5) has retracted certain of his earlier state¬ 
ments concerning (a) the characteristics of the “bio¬ 
tin fatty liver” (».e. its identity with that produced by 
feeding a certain liver fraction) and (b) the specific 
lipotropic properties of inositol on this “biotin fatty 
liver.” Our experimental results, which confirm and 
extend McHenry’s latest findings, lead us to advance 
further along this pathway and to conclude that there 
is no evidence that the “biotin fatty liver” exists as 
a unique phenomenon. 

McHenry (5) has stated that “it is obvious that 
inositol is effective in preventing the fatty liver caused 
by the l)eef liver fraction, while choline is not.” That 
the liver fraction contains choline^ has been noted (6‘), 
but the fact seems to have been overlooked in ex¬ 
plaining the apparently greater relative lipotropic 
effect of inositol than choltoo upon the fatty livers so 
produced. Addition of further choline had only a 
small effect, as might be expected. Addition of inosi¬ 
tol produced the well-known synergistic lipotropic 
effect. McHenry (5) has stated that “the effect of a 
combination of choline and inositol is similar to that 
produced by the same amount of inositol alone.” 
However, the inositol was not alone in his experi¬ 
ments, because the liver fraction which was fed con¬ 
tained large amounts of choline. It is obvious that 
the fatty liver produced by the liver fraction is some¬ 
what resistant to choline, but McHenry’s failure to 
mention the presence of choline in the liver extract 
has tended to overemphasize the role of inositol under 
these particular circumstances. It would be interest¬ 
ing to know the level of liver fat which would result 
from giving a choline-free liver fraction and to com¬ 
pare the relative effects of choline and inositol under 
such conditions. Experiments along these lines are 
at present being conducted. 

We have conducted many experiments in which 
diets containing cholesterol were fed over periods 
from 3 to 16 weeks and have not noted any preferen¬ 
tial effect of inositol in lowering either bound sterols 
or total lipides. In fact, the lipotropic effect of inosi¬ 
tol, which was less than that of choline even in short- 
term “cholesterol” experiments, diminished in relation 
to that of choline as the experiments were prolonged. 
In contrast, little, .if any, diminution in the eboline 
effect was observed during 16 weeks. 

1 We are nelnx a similar fractioa, obtalneil from the eame 
soarce, and hy the ennea-lodlde procedure have found 9 m$. 
per cc. of free Cholfoe and 24 mg. total choline. The Utter 
figure bae been confirmed by mlcroblologtoal aeeay. 
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It may also be recorded here that inositol (30 mg, 
per day) has not, in our experience^ been effective in 
preventing the ooourrenoe of the hemorrhagic kidneys 
whieh develop in young rats on diets low in choline 
and methionine. 
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TDE, l,l-Dichloro-2,2-bis(/>-chloro- 
pheayl) ethane, as an Anopheline 
Larvicide 


CuRtBTiAN C. Deokixk and Howard A. Jokes 
Bureau of Entomology and Plant Quarantine^' ^ 
U. S, Department of Agriculture 


Compounds related to DDT, including those present 
in the technical product, have been tested for their 
toxicity to fourth instars of Anopheles quadrimaeu- 
latu^ Say. One of these compounds, 1,1-dichloro- 
2,2-bis(p-chlorophcnyl) ethane,” hereinafter called 
TDE from the generic name ^^tetrachlorodiphenyl- 
ethane,” has been found to have a toxicity equal to, 
and in some forms of application greater than, that 
of DDT. Tests have been made to compare the toxic¬ 
ity of DDT and TDE when applied in acetone suspen¬ 
sions, dusts, and oil solutions. The methods used in 
testing acetone suspensions and dusts were those de¬ 
scribed by Deonier, et aL {J. econ. Ent., 1945, 38, 
241-243). 

Acetone suepensiona. Tests comparing the initial 
kill of acetone suspensions of TDE and DDT are re¬ 
ported in Table 1, In this form the two compounds 
were not significantly different in effectiveness. TDE, 
however, is indicated to be better than DDT in its 
residual toxicity, as shown in Table 2. 

In a comparison at 0.01 p.p.m., the average length 
of time required for complete knock-down of larvae 
was 0.81 hour for DDT and 1.166 hours for TDE. 

Dusts, Table 3 shows that, when impregnated on 
talc and applied as a dust, TDE had a toxicity to 


‘This work was conducted under a transfer of fund«, 
recommended by the Committee on Medical Research, from 
the Office of l^ientlflc Research and Development to the 
Burean of Bntomolosy and Plant Quarantine. 

• Acknovrledaiaent Is made to Bfft. Harry H. Incho for Ul« 

asslstatace in canduetlng the laboratory tests. 

• The term has been used for Uils compound, but 

the deslimatlop **TDSr* seems preferable. The latter !« u«ed 
m or^r to avoid possffiJte phonetic iconfusSon with DDT and 
also heennse two proprietary products called DDD are on 
the market. 


Anopheles qmdrimaeulfUus equal to, or greater than, 
that of DDT. In other tests TDE has shown some 
indication of being superior against culicine larvae. 


TABLE 1 

COMPARATIVE TOXICITT OV TDjfD ABP DDT 18 AcmONB 8DS- 
pBNBioKB TO Fckibtu IssrAOS 08 Anopkeiss 
yuudrimfusulatue 

(20 larvae per test, 8 repUcattona) 


Material 


Mea n mortality in: 
24 boars 48 hours 



p.p.m. 

% 

% 

TDB 

0.0060 

8S.B 

100.0 


.(K)88 

68.8 

08.8 


.0025 

68.8 

06.0 

DDT 

0.0050 

88.8 

06.6 


.0083 

78.8 

66.5 

08.8 


.0026 

81.6 


TABLB 2 

COMPABATIVB STABILITY OF TDB AND DDT WHBN AFPLIBD 
IN Acetone SrspENaioNs at 0.01 p.p.u. Auaihbt 
Fouutm Instabb or Aitophelea aaadrl- 
maoulatus 

(20 larvae per test^ 8 repUcatlons) 


Mat<»riRl 

Time between 
treatment 
and Intrmluc- 
tion of larvae 

Mean mortality In: 

24 boura 

48 hours 


Days 

% 

% 

TDK 

0 

08.0 

100,0 


2 

03.8 

100.6 


4 

100.0 

• ■ » • 


7 

98.8 

98.8 


0 

48.3 

61,6 

DDT 

0 

100.0 



2 

65.0 

76.0 


4 

3.0 

8.S 


FueUoil solutions. One of the difiSoulties encoun¬ 
tered in laboratory comparisons of DDT in oil solu¬ 
tions is that the toxicity of the oil may affect the 
results where it is used in appreciable quantities. The 
smallest amount of oil that can be accurately measured 
is toxic when applied to a beaker or a pan. A spray 
chamber has been constructed in which larvae in small 
containers are exposed to small amounts of atomised 
spray. By dispersing a small quantity of spray in 
the spray chamber, larvae can be exposed to sublethal 
dosages of DDT or other materials in solutions. 

In a spray chamber (8x8x8 ft.), 0.4 ml, of No. 2 
fuel oil containing 0.5 per cent of DDT gave an aver¬ 
age mortality of 76.6 per cent in 48 hours in three 
conlainors exposed simultaneously. Paired tests of 
TDE used at the same dosage gave 100 per cent mor¬ 
tality in 24 hours. 

In further tests against fourth instars of Anopheles 
quadrimaeulatus, the mean mortality of 0.4 ml. of' 
No. 2 fuel oil containing 0.5 per cent of DOT was- 
56.8 per cent after 24 hours and 69.1 per cent after 
48 hours. Against the same larval population 0.2 ml. 
of No. 2 fuel oil containing 0.6 per cent of TDE gavfr 
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courses in the fields of physics, chemistry, physiology, 
mathematics, and medicine, to give a well-balanced 
basic medical physics background, and completion of 
a certain amount of original research in the labora¬ 
tory. 

In addition to the teaching functions, the division 
has an ambitious program of research outlined in the 
field of medical physics. For this purpose the 60-inch 
cyclotron and an RCA electron microscope are avail¬ 
able in the group, together with the facilities of the 
Radiation Laboratory, the Physics Department, and 
the Medical School, both in Berkeley and San Fran¬ 
cisco. 

The University of Pennsylvania has created the new 
office of Director of Inter-American Activities and has 
appointed Dr, W, Rex Crawford to that post, it has 
been announced by Dr. George W. McClelland, presi¬ 
dent of the University. 

Dr. Crawford, who will continue to serve also as 
professor of sociology at the University, recently re¬ 
turned to this country from Brazil, where he spent 
two years as cultural relations attach^ at the American 
Embassy in Rio de Janeiro. In 1941 he was exchange 
professor at the University of Chile, in Santiago, 
under the provisions of the Buenos Aires Convention, 
and in 1042 he directed the Inter-American Training 
Center in Philadelphia for the Office of the Coordi¬ 
nator of Inter-American Affairs. 

According to Dr. McClelland, the new directorship 
was* established because of the University of Penn¬ 
sylvania's long-continued interest in inter-American 
cultural relations, students from South America hav¬ 
ing been enrolled nt the University as early as 1828. 

An Institute of Atomic Research has been estab¬ 
lished at Iowa State College under the direction of 
Dr. Frank H. Bpedding, professor of physical chem¬ 
istry and director in charge of atomic research. The 
general purpose of the Institute will be to carry on 
investigations of possible application of atomic energy 
to the various fields of activity of the college: agricul¬ 
ture, engineering, science, veterinary medicine, and 
home economics. For the present, research also will 
be continued with certain other projects started during 
the war period. The work of the Institute will be 
closely correlated with the general research of the 
Division of Science under Dean H. ‘V. GaskiJI. Two 
new appointments have been made: Dr. L. Jackson 
Haslett, assistant professor of physics, began work on 
1 January, and Dr. John F. Carlson, associate pro¬ 
fessor of physics, will join the staff on 1 April. Iowa 
State College will work in close cooperation with the 
Universi^ of Iowa, which is establishing an Institute 
of Nuclear Research. 


The University of Rochester has established a neuro- 
psychiatric clinic at the School of Medicine and Den¬ 
tistry, which has been made possible through a gift of 
$2,153,954 from Mrs. Helen Rivas, of Leroy. This 
is in addition to the building fund for the new struc¬ 
ture, the cost of which is tentatively estimated at 
about $600,000. Construction of the clinic is expected 
to start early in 1946, and it is hoped that the build¬ 
ing will be completed within a year. It will face 
Crittenden Boulevard adjacent to Strang Memorial 
Hospital, and will be connected with the hospital by 
a corridor. It will be five stories high and will con¬ 
tain physical and Occupational therapy and recrea¬ 
tional facilities for patients, with ample laboratory 
space for research and investigation. 

Ten American universities have been offered fellow¬ 
ship awards in a live-year program for postgraduate 
studies in food and nutrition financed by Standard 
Brands, Inc. The annual grants will be awarded to 
college graduates with high .scholastic records who wish 
to continue their studies for postgraduate degrees in 
biochemistry, organic chemistry, microbiology, and 
chemical engineering. The universities to which the 
grant has been offered are: Cornell University in 
bacteriology; Harvard University, Indiana University, 
and Princeton University in organic chemistry; the 
Massachusetts Institute of Technology in chemical 
engineering, biology, or food technology; the Uni¬ 
versity of Pittsburgh and the University of Wis¬ 
consin in biochemistry; and Rutgers University, Tale 
University, and Stanford University in microbiology. 
Selection of the fellows will be made by each univer¬ 
sity where the fellowship is awarded, entirely free 
from any mfluenoe by Standard Brands. Neither will 
there be any restrictions or specifications imposed on 
the students by the company. 

Fundamental research benefits at Ohio State Uni¬ 
versity through a grant of $100,000 from its Research 
Foundation. This sum, according to Dr. A. R. Olpin, 
secretary and executive director of the Foundation, 
represents a return to the University for the use of its 
facilities in governmental and industrial research. It 
is taken from the research reserve of the Foundation, 
accumulated through earnings from patent licensing 
and other sources. It is expected that all or most 
of it will be used in tbe creation of fellowships at the 
University. The fund will be allocated under the 
direction of President Bevis, with the concurrence of 
the director. 

The University of Leeds has received a gift of 
50fi00 pounds from Charles Brotherton, president of 
tbe chemical engineering firm of Brotherton and Com¬ 
pany, Yorkshire, to establish a laboratory in chemical 
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engineering. In addition, Mr. Brotberton made an 
immediate gift of 5,000 pounds for the same purpose. 

Turner and Neroall, Ltd,, London, have provided 
funds for eight research fellowships in engineering, 
inorganic chemistry or physics, or allied sciences, these 
fellowships to be financed by them for a period of 
seven years. The fellowships are to be established at 
specified universities in areas in which the company 
has certain of its larger factories and will be known 
as ‘‘Turner and Newall ReBcnr<*h Fellowships.” Man¬ 
chester University will have four; the University of 
London, two; Leeds University, one; and the Univer¬ 
sity of Durham, one. The fellowships will each be 
worth 600 pounds a year, and the universities will 
accordingly receive 33,600 pounds over the seven-year 
period. 

The Museum of Science and Industry, Rockefeller 
Center, New York, has opened a Navy exhibition of 
weapons and war equipment, with a view to inform¬ 
ing the public of naval research and development work 
during the war as well as pointing to the need for 
continuing a ‘‘research engineering program” in the 
postwar period. Among the exhibits arc radar de¬ 
vices; radio-controlled bombs; rockets; jet-propelled, 
radio-guided missiles; proximity fuses; and a variety 
of other weapons, many of which are being viewed by 
the public for the fii-st time. In addition to having an 
opportunity to operate certain of the equipment on 
display, visitors may have a radar-scope view of New 
York as it appears to a bombardier. The relationship 
of the various atomic units to each other is demon¬ 
strated by a three-dimensional figure of an atom of 
Uranium 235, magnified 279 billion times—a feature 
of the exhibit 

The First Inter-American Typhus Conference met 
in Mexico, D.F., 7-13 October 1945, at the invitation 
of the Secretaria de Salubridad y Asistencia of 
Mexico. The Institute of Inter-American Affairs and 
Pan-American Sanitary Bureau collaborated with the 
Secretaria de Salubridad y Asistencia in calling the 
Conference. Representatives from Central and South 
America and the Caribbean Area and from the United 
States, particularly delegates of the Armed Forces, 
met with the Mexican workers on typhus for a com¬ 
plete week of discussion of the distribution of rick- 
ettsiae in America; the isolation and olaseifleation of 
rickettsiae; the epidemiology of typhus; the diag¬ 
nostic methods of rickettsiae; prophylaxis of typhus; 
clinical, hematological, and therapeutic phases of 
typhus; problems of nomenclature and the control of 
typhus during the present war and plans for its con¬ 
trol in the postwar period. 

The reeent experience with the use of typhus vaccine 


and the utilisation of DDT and other insecticides in 
the prophylaxis of typhus made the calling of the 
Conference a timely event. 

The Metropolitan Section of the American Physicai 
Society, at its meeting in New York on 9 November 
1945, passed a Resolution calling for “the immediate 
removal of all restrictions on the publication of scien¬ 
tific information. . . . Any restriction of research will 
not only be contrary to the tradition of science but 
will delay the development of scientific research in 
this country. Advantages which may accrue from 
regimenting science for military secrecy will be more 
than offset in the long run by the disadvantages caused 
by hampered communications among scientists, the 
difficulties of training young scientists, and the gen¬ 
eral discouragement of scientific initiative.” 

A corollary of the first Resolution, not reproduced 
here, had as its objective the immediate removal of 
censorship on “scientific information.” It called for 
the formation of a board, composed largely of scien¬ 
tists and engineei*s, charged with the responaibility of 
distinguishing between scientific information and de¬ 
tailed technologies. The Society docs not oppose 
secret technologies. 

The Society has taken the position that, in the inter¬ 
est of world peace and our national security, our Gov¬ 
ernment should “take immediate steps through the 
existing framework of the United Nations Organisa¬ 
tion to call a conference for the purpose of working 
out machinery for international control of armaments, 
especially those involving atomic power,” and recom¬ 
mends that “the United Nations Organisation be en¬ 
couraged to set up an international commission of 
scientists to advise on technics through which such 
control might be exercised.” 

The Tennessee Academy of Science passed the fol¬ 
lowing Resolution at its fifty-fourth meeting at George 
Peabody College for Teachers, Nashville, Tennessee, 
on 1 December 1945: 

That the Tennessee Academy of Science vote eon- 
curreneo in the ideas expressed in the letter of 24 
November 1945, addressed by Isaiah Bowman and 
others to the President of the United States, strongly 
favoring the Magnuson bill and opposing the Kilgore 
bill; and 

That members of the Academy be urged to study 
the letter, and compare the bills, and write their Rep¬ 
resentatives and Senators in Congress concerning 
their judgments; and 

That members of the Academy believe wise deciBiona 
as to sponsoring scientific research and training scien¬ 
tific personnel are vital to our Nation’s future, and 
should be taken promptly, boldly, and without oom- 
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promisoa that would make the programs of eponsor- 
ahip weak and ineffective. 

Henuf B. Bryam^ executive vice-president and 
director of the Philadelphia Electric Company, was 
unanimously re-clected to serve a tliird term as presi¬ 
dent of the American Standards Associatiom Freder¬ 
ick 11. Lock, vice-president and manager of the Radio 
Division, Western Electric Company, Inc., was elected 
vice-president. The other ofh<*-ers of the American 
Standards Association announced at the Annual Meet¬ 
ing, held at the Hotel Bi It more, New York, on 7 De¬ 
cember are: E. C. Crittenden, assistant director of the 
National Bureau of Standards, as chairman of the 
Standards Council, and L. F. Adams, General Electric 
Company, ns vice-chairman. 

Dr. TF. Albert Noyes, Jr,, chairman of the Depart¬ 
ment of Chemistry at the University of Rochester, 
has been elected president of the American Chemical 
Society for 1947. Colonel Bradley Dewey, president 
of the Dew^ey and Almy Chemical Company, Cam¬ 
bridge, MassachusettB, is to be president of the Society 
for 1946. Other officers have been announced as fol¬ 
lows: Dr. Charles A. Thomas, director at large; Dr. 
Charles L. Par8<jns, director for the Fourth District; 
and Dr. Samuel C. Lind, director for the Sixth Dis¬ 
trict. 

W, A. Pemiow and R. T, Burns, Westinghouse 
Electric Corporation engineers, have recently devel¬ 
oped an indicator which utilhses a tri-colored beam of 
light to guide a pilot attempting a landing at night. 
The pilot of a plane approaching the landing strip 
from too steep an angle sees an amber beam project¬ 
ing from the indicator located on the near end of the 
field. If the approach is too low, a red beam warns 
him away. The go-ahead signal is a beam of green 
light, between the amber and the red, which the pilot 
follows in until the w'heela contact the ground. 

The Corporation explains that the “night eyes^' are 
provided by an optical system containing only five 
basic parts. Light from a 100-watt incandescent bulb 
is gathered and focused on a color filter, which splits 
up the white light into throe bands—amber, green, and 
red. These bands are projected through a special 
double convex lens which focuses the rays into sharp 
beams. Between this lens and the color filter is 
located a shutter that opens and shuts 40 times per 
niinute to give a blinking effect to the beam, thus 
miiking it more distinguishable to the pilot. The 
whole mechanism is contained in a housing the siso 
and shape of a small searchlight. 

The beam is visible, under all conditions except fog, 
for a distance of three miles, giving the pilot ample 
time to get his bearings and make any corrections in 


bis approach angle. In addition, the indicator is 
equipped with a dial for adjusting the angle of the 
beam to fit the different landing speeds of planes. 
With ten possible adjustments available, the indicator 
can accommodate itself to the landing speed of every 
plane now Hying. It should prove moat valuable at 
small airports and for private planes, where coat of 
radar- or radio-directional equipment is prahibitive. 

Meetings 

The Third National Conference of the Sciences, Pro¬ 
fessions, Arts, and White Collar fields will be held in 
the Engineering Societies Building, 29 West 39th 
Street, New York, Friday, 11-12 January 1946. On 
the program for the first day is an informal reception 
and registration at 7: 00 P.M., followed by a public 
session at 8:00 P.M. A series of panel discussions 
at 10: 00 A.M. on Saturday will cover the topics; Full 
Utilisation of the Sciences and Professions; Interna¬ 
tional Cooperation; Full Employment Opportunities; 
Standards of Living. The findings of the Conference 
will be summarized at 2:30 P.M. 

This is the Third Annual Conference arranged by 
the National Council of Scientific, Professional, Art, 
and White Collar Organizations, which maintains 
offices at 1860 Broadway, New York 23, N. Y. The 
officers of the organization are; Dr. Kirtlcy F. Mather, 
President, Miss Olive Van Horn, Secretary, Dr. Alex 
Novikoff, Treasurer, Evelyn Adler, Executive-Director, 
and Dr. Donald Dushane, Dr. Mordecai Johnson, Dr, 
Philip White, and Lewis Merrill, Vice-Presidents. 

The Atnerican Sociological Society will hold its next 
meeting at the HoUenden Hotel, Cleveland, Ohio, on 
1-3 March 1946. 

The Crystallographic Society, organized at Harvard 
University and Massachusetts Institute of Technology 
in 1939, is planning to resume its activities which were 
suspended during the war. The Society concerns itself 
with the science of crystallography and its applica¬ 
tions to such fields as Physics, Chemistry, Metallurgy, 
Ceramics, and Biology, and is not restricted to the 
classical phases of crystallography commonly asso¬ 
ciated with mineralogy. 

In 1940 this Society initiated the idea of launching 
a Journal of Ct^ystallography. More recently, several 
Societies have discussed plans to replace the Zeit- 
schrift fur Kristallographie, no longer being pub¬ 
lished. Since there is no other journal devoted ex¬ 
clusively to crystallography, the Society is taking an 
active interest in this now development. 

A ntoeting is tentatively planned for 21-23 Mart^ 
1943 at Smith College* Those wiBhit^ to present 
papers are requested to send titles and brief abstracts « 
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to Prof. M. J. Buerger, Mfussaohusetts luBtitute of 
Teotinology, Cambridge 39, Majssachusetts* 

All those wishing to renew membership or to be¬ 
come members of the Society or who desire further 
information may write to William Parrish, Acting 
Secretary-Treasurer, The Crystallographic Society, 
Philips Laboratories, Inc., Box 39, Irvington, New 
York. 

The American Aasooiaiion of Cereal Chemists will 
hold its ,1946 anniial meeting at the General Brook 
Hotel, Niagara Palls, Ontario, Canada. The meeting 
is scheduled for 13-16 May, with a preconvention 
registration taking place on Sunday, 12 May. Dr. 
Oscar Skovholt, Quality Bakers of America, is Na¬ 
tional President and will preside over the meeting. 
Members of the Association are urged to make their 
hotel reservatious early. Excellent facilities are pro¬ 
vided not only by the General Brock Hotel but also 
by the nearby Poxhead Inn, and by the Hotel Niagara, 
Niagara Palls, New York, which is within walking 
distance of the headquarters hotel. 

Conditions Abroad 

Dr. Jarodav Drbohlav, former chief of the Division 
of Microbiology of the Cztjchoslovak State Institute of 
Health in Prague, Czechoslovakia, has communicated 
with Dr. Oscar Pelsenfeld, chief research bacteriolo¬ 
gist, Mount Sinai Medical Resenroh Foundation of 
Chicago. Dr. Drbohlav is well known in America not 
only for his co-authorship of the first medium used 
for the cultivation of E, histolytica, but for his work 
at Harvai'd University and his studies of tularemia 
in Europe. 

Dr. Drbohlav and his associates wore cut off from 
the world during the six years of German occupation. 
Out of the six chiefs of the divisions of the State 
Institute of Health of Czechoslovakia, four were 
executed by the Germans, Drs. Drbohlav and Vani^ek 
being the only survivors. The Institute, built with 
the aid of the Rockefeller Foundation, was operated 
by the Germans and used for the production of sera 
and vaccines. Dr. Drbohlav was expelled, but ex¬ 
pects now to be reinstated. He states that the worst 
suffering has boon “to be out off from American and 
English soientifle literature.” He reports that the con¬ 
ditions in Czechosbvakia are bad. The country lacks 
food (mainly fats and proteins), tobacco, coffee, etc., 
and there is an urgent need for medicaments and 
materials for medical use. 

Dr. Stefan Blaohomki, acting president of the Uni¬ 
versity of Posnafi, and Polish editor for the Psycho¬ 
logical AhstraetB, writes to Dr. Walter S. Hunter, of 
Brown University, that he is where ho con receive 
books and reprints and journals. Practically all of 
Dr. Blaohov^’s personal efteets, as well os the Psy¬ 


chological Institute and the offices of the Polish Psy¬ 
chological Quarterly, have been destroyed. Plans are 
now being made to start publication of the latter 
journal, and work has already been begun at the Uni¬ 
versity, which needs both books and apparatus. 

Prof. Karol Starmach, of the Ichihyobiological In¬ 
stitute at Krakow, writes tliat after a sojourn at the 
German concentration camps of Dachau and Sachsen* 
hausen he has returnod to the Institute and his re¬ 
search on the bottom organisms of Polish rivers and 
streams. 

Dr. Bernard E. Bead, of the Henry Ijoster Institute 
for Medical Research, Shanghai, China, has recently 
returned to this country after two and one-half years' 
internment by the Japanese in Shanghai. He reports 
that the Institute has been returned to its Trustees 
with tlie majority of its equipment gone and all radi¬ 
ators and similar fittings removed. The library, how¬ 
ever, is complete. Considerable time will be required 
before the Institute can function normally again. Dr. 
Read’s present address is 18 South Buck Lane, Haver- 
ford, Pennsylvania. 

Recent Deaths 

Dr. Edwin W. Kemmerer, 70, retired Walker pro¬ 
fessor of international finance at Princeton University 
and financial adviser for fourteen governments during 
a period of thirty-one years, died 16 December 1945. 

Major Sir Thomas Selby Lawson-Tancred, 75, Brit¬ 
ish archeologist and author, died on 15 December 1946, 
The ninth baronet of his line, ho served with the 
British Army in India and in the World War. 

Dr. Boy Jay Holden, 75, geologist and member of 
the faculty of Virginia Polytechnic Institute for forty 
years, died on 16 December 1945 at his home on the 
campus. 

R. D. Landrum, a widely known ceramist and a 
former president of the American Ceramic Society, 
died on 30 November 1945 in Cleveland, Ohio, after 
an extended illness. Mr. Landrum was 63 years of 
age, Mr. Landrum was associated with the Harshaw 
Chemical Company for a period of 21 years. In the 
period just prior to his death he was engaged in the 
sales development of synthetic optical crystals grown 
from fused salts, a rather recent Harshaw specialty, 

Newton G. Evans, 71, professor of pathology and 
director of research at the College of Medical Evan¬ 
gelists, Los Angeles, died on 19 December 1945 after 
an extended illness. 

Dr. Olin F. Tower, 73, professor emeritus of chem¬ 
istry at Western Reserve University, died at his home 
in Mount Dora, Florida, on 21 December 1945. 
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Government Support for Research 
Associations in Great Britain' 

Mr. Herbert Morrison, addressing the Conference of 
Industrial Research AHSociutious on 6 November de¬ 
clared that we need research workers to-day as much 
06 in 1940 and that the Goverament will do everything 
possible to encourage British industry to use scientiilo 
research. It is essential that some of the money gained 
to industry by relief from taxation in the new budget 
should be invested in research. liUrge concerns, he 
hoped, would establish or extend their own research 
departments, but smaller concerns should give their 
full support to existing research associations, for no 
single section of industry can do without this essential 
scientific partnership and remain virile. Moreover, 
Government support of industrial research must be 
backed by readiness to use its results, and firms which 
can not maintain fully equipped research staffs of 
their own should employ at least some trained scien¬ 
tific workers who can cooperate with the appropriate 
research association and help in the interpretation 
and application of its work. 

Expenditure on research should be regarded as an 
essential cost and, dealing with the finances of research 
associations, Mr, Morrison said that with larger in¬ 
comes the research associations would be able to carry 
out more of the expensive development work. The 
Government has therefore decided that in suitable 
cases it will make single grants to finance capital ex¬ 
penditure for such special purposes as buildings and 
re-equipment, the purchase of particularly expensive 
apparatus or the provision of semi-scale plant. Until 
a research association attains an appropriate scale, 
the present system of a block grant and an additional 
grant will continue. Eventually, the additional grant 
will cease, but a new block grant will be made, to 
continue indefinitely so long as the Department of 
Scientific and Industrial Research is satisfied with 
the activities of the association. The associations, 
Mr. Morrison said, can rely on the Government to 
proceed as rapidly as possible with the release and 
training of promising research workers, and all pos¬ 
sible assistance will be given for rebuilding or extend¬ 
ing laboratories. Sir Edward Appleton, referring to 
the importance of first-class research workers, pointed 
out that a monastic life is not stimulating to the young 
scientific worker, and there should be the closest con¬ 
tact between the research associations themselves, and 
with the universities and other research establishments. 

1 From Nature. 


Dental Teaching and Research in 
Great Britain 

It is reported in The Times, London, that dental 
teaching and research in Great Britain will be aided 
by grants from the Nuffield Foundation. One of the 
general aims of the trustees is to support research 
which promises to help people to be healthier. After 
promoting schemes for the advancement of child 
health and industrial health, they have, with Lord 
Nuffield ^8 approval, turned their attention to dental 
health, an urgent question in view of the widespread 
incidence of dental disease. 

On expert advice the assistance provided by the 
foundation is to be in three parts: First, grants 
amounting to 9,000 pounds a year for 10 years to four 
university dental schools to enable them to develop in 
various ways their research work on preventive den¬ 
tistry; second, the provision of Nuffield Dental Fel¬ 
lowships designed to improve the supply of dental 
research workers and teachers; third, a few scholar¬ 
ships to enable dental students of outstanding ability 
to receive a more thorough scientific training. 

The dental schools to which grants have been made 
are the Sutherland Dental School, University of Dur¬ 
ham; the University of Itecds Dental School; the 
Turner Dental School of the University of Manches¬ 
ter and Guy's Hospital Dental School. 

The Nuffield Dental Fellowships wifi be open to 
three groups of candidates—those with dental quali¬ 
fications, university graduates in medicine, and 
thirdly, those holding a university seienoe degree. 
Fellowship holders will be required to obtain such 
scientific or other training ns may be necessary to 
qualify themselves to undertake teaching and funda¬ 
mental research on dental health and disease. 

Normally the annual value of a fellowship will be 
between 400 and 800 pounds. It may be awarded for 
one or more years, but as a rule for not longer than 
three years. Travelling expenses will be paid to fel¬ 
lows who go abroad for study. 

The scholarships available for dental students are 
intended for candidates who, in the opinion of their 
dental school, would profit by receiving during their 
course of training additional instruction in anatomy 
and physiology. A scholarship will normaUy be ten¬ 
able for only one year, but in suitable cases may be 
renewed for a second year. It will provide tuition 
fees and a subsistence allowanoe not exceeding 200i 
pounds a year. 



In the laboratory ’ 


Black Fly Incubator-aerator Cabinet 

Ltsll J. Thouas 

VniVBTsity of Michigan Biological Station and 
VniverBity of Illinois 

The writer, in need of large numbers of parasite- 
free black flies, designed the cabinet described below. 
It has been in operation each summer for the past flve 
years and has supplied all the black flies required for 
ezperiniental and taxonomic use. 



Fia. 1. Black fly Incubator-aerator, aide view cut away to 
show operation anu cunatruction uf the interior. 

The cabinet consists of a frame made of lx 2-in, 
pine lumber covered with heavy dark canvas. Cypress 
would probably be superior to pine for this purpose. 
The front of the frame is 36 in. high and 18 in. wide. 
Near the top, on the front side, is a compo-board, 
CB, 1 in. thick, bored to accommodate a dozen i x 
in. shell vials, S. One of the holes is used for a hose 
connection, H, with a lake-water supply faucet. In¬ 
side the cabinet, just below the compo-board, is a 
wooden trough, AB, with sides 4 in. hi^ and a bottom 
16 in. wide. At intervals throughout the length of 
the trough, 3-in.-high baffles are arranged to make a 
series of pockets to form a riffle board. This trough 
is sloped to the back so that the water, when turned 
on, spills over into a similar riffle-board trough, DE, 
which in turn carries the water oft to a drain, DR, in 
front. The drain is covered with fine-mesh, copper- 
wire screen to prevent any flies from escaping at this 
point. The canvas cover, C, is tacked on all but one 
side, where the flaps are buttoned or pinned. These 
may be rolled back to allow easy access to the 
riffle boards from the side. The canvas on the bottom 


of the cabinet is tacked near the drain so that it is 
constantly soaked with water. The evaporation of 
the water up the sides of the cabinet serves as a 
method for cooling the interior. 

Vegetation, covered with eggs, larvae, and pupae 
of black flies, is collected from a stream, brought 
back to the laboratory in minnow buckets half-filled 
with water from the stream, and placed in the shal¬ 
low compartments formed by the baffles. The water 
in these buckets is then poured into the upper trough 
in order to save any larvae which detach from the 
vegetation while in transit. Within a day or two most 
of the larvae are attached to the baffles. The canvas 
side-flaps are closed tightly, and an electric light, L, 
is turned on in front of the vials in order to attract 
into them the emerging flies. The males appear first, 
followed later by the females. One filling of the 
troughs from a field collection will last for several 
weeks. Flics are collected in the vials daily. The 
effect of an abundant food supply on the flies will be 
noticed within a week or two, as these later-emerging 
flies are much larger than those caught in the wild. 

Although the cabinet has been used primarily to 
collect black flies, it will work equally well with 
chironomidfi, caddis flies, and other rapids-inhabiting 
insects. 

Sintered Glass Disks 

Arthur D. Mack 

Naval Medical Research Institute, Bethesda, Maryland 

A method is described for the laboratory manufac¬ 
ture of sintered glass disks of various sizes and 
porosity. The disks include a glass ring which gives 
them increased strength, resistance to mechanical 
shock and easy removability for cleaning or replacing 
by a disk of another porosity, In this laboratory 
these disks have been used successfully in funnels in 
connection with rubber gaskets known as “double 
rubber cup washers*^ which are obtainable from any 
plumbing supply house. The details of this assembly 
are presented in the accompanying illustration. 

To make the disks, a pyrex glass ring of the desired 
size is cut from glass tubing, placed on a galvanized 
iron plate and heaped to overflowing with powdered 
pyrex glass screened to a size which will give the de¬ 
sired porosity. The plate is then placed in a furnace 
(preferably muffle) at 975® C. for about eleven min¬ 
utes and then removed and allowed to cool. Depend- 
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ing on the size of the furnace, tlie time may be varied 
by a minute or two, in order to produce proper adhe- 



aion of the pyrex grunules to themselves and to the 
ring. The disk may be polished by rubbing against a 
flat glass plate with powdered glass as an abrasive. 


Attachment of Electroencephalographic 
Electrodes 

Chester W. Darbow^ and Julian H. Pathman 
Institute for Juvenile Research^ Chicago 

A perpetual problem in electroencephalography has 
been to secure an expeditiously applied, electrically 
stable, comfortable, and readily removable attachment 
of electrodes to the scalp. After trying various meth¬ 
ods, most workers return to the use of flattened solder 
pellets with electrode paste, attached to the scalp by 
collodion (P. A, and E. L, Gibbs. Atlas of electro¬ 
encephalography. Cambridge, Mass.; L. A. Cum¬ 
mings, This method requires an air blast for 

drying the collodion. If electrode paste is rubbed into 


the scalp area to reduce akin resistance, the collodion 
does not adhere readily, and, once satisfactorily ap¬ 
plied, is difficult to remove from tbe scalp and hair 
without the use of objectionable solvents. 

The possibility that a more satisfactory material 
than collodion might retain the general advantages of 
the technic while eliminating its disadvantages led 
us to experiment with other adhesive materials. Hav¬ 
ing found a paraffin wax of low melting point (47^ 
to 49° C.) very satisfactory and having used it our¬ 
selves for the past year, we wish to call the attention 
of others to its advantages. 

After massaging a point on the scalp with a Anger 
tip moistened with a commercial electrocardiograph 
paste, on electrode witli a bit of paste is placed on 
the area, and it is painted over with melted paraffin 
by means of a small stiff brush. At 50° to 66° C. 
this causes no discomfort. Excessive hardening of 
the wax and elevation of melting point is avoided by 
using fresh paraffin. Electrodes so applied have been 
found to be as stable as those attached with collodion, 
and both electrodes and paraffin are readily removed 
by gently scraping away the paraffin with a coarse 
comb. 

A Potometer for Rapid Measurements of 
Ingestion by Haustellate Inseas 

Mable R. Fbinos and Hubert Frinos 
West Virginia Wesleyan College 

In an investigation of the nutrition of the blowfly, 
Cynomyopsis cadaverina, it was necessary to measure 
accurately amounts of food ingested by individual 
flies. Gravimetric methods for this ore exact, but they 
are time consuming. To facilitate these measurements, 
therefore, a potometer was developed to make these 
determinations volumetrically. This potometer, be¬ 
side its utility in studies on nutrition of flies, should 
be valuable as a tool for the rapid measurement of 
ingestion in testing the toxicity of insecticides. With 
appropriate modifications, it could easily be adapted 
for use with haustellate insects other than flies. 

The construction of this instrument is illustrated in 
Fig. 1. It consists of a piece of capillary tubing, bent 
as shown, with a scale graduated in millimeters faat^ 
eued to it by means of smifll pieces of wire. The bore 
of tubing used would be determined by the amounts 
of ingestion expected. One end of the tubing is 
slightly expanded and a small wick of filter paper (not 
shown in the figure) is inserted. 

The potometer is filled at the plain end by means 
of a pipette, and the meniscus bn>ii|^t onto the scale 
by absorbing the excess fluid with a piece of Alter 
paper applied to the wick. The insects are allowed to 
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suck the fluid (a suorose solution, in the experiments 
^th CynomyopstB cadaverina) from the capillary tube 
through the filter paper, and the amounts ingested 
are measured in millimeters by following the move¬ 
ment of the meniscus along the graduated scale. 



Fiu. 1. Construction of the 
potojnetor. The bore of the 
capiUnry tublns Is £;r«aU.r ex> 
uggcrated. 


of fluid ingested to determine to what degree time of 
feeding could bo used in place of amount. Twelve 
flies (6 males and 6 females) were used in the teats. 
These flies were mounted for ease of handling by 
fastening them on blocks of beeswax at the ends of 
glass rods. They were fed .6 M sucrose solution at 
12-honr intervals, with distilled water supplied before 
each feeding. The results are presented graphically^ 
in Fig. 2. 



Fio. 2. The rcJatlunislilp between time of feeding 
and amount of food Ingeated for Oifnatnyopsia 
vwlat>erina. 


To convert amounts in millimeters, an obviously 
arbitrary measurement, to absolute volumes, the 
potometer must be calibrated. To do this, it is neces¬ 
sary merely to determine the weight of mercury rep¬ 
resented by each centimeter along the scale, and then 
to convert this, using the density of mercury, into the 
volume represented. Benedetti-Pichler (Introduction 
to the microtechnique of inorganic analysis. New 
York: John Wiley & Sons, 1942. Pp. 256-260) gives 
complete detailed directions for such calibrations. 
With solutions of known concentration, the exact 
amount of dissolved material ingested by the indi¬ 
vidual animal can be' measured readily when the 
potometer is thus calibrated. 

One possible correction factor suggests itself. The 
fluid is evaporating from the wick during the feeding 
of the insect, and it would seem to be necessary to 
correct for the rate of evaporation. In our experi¬ 
ments the wick was kept so small that the oral lobes 
of the flies practically covered it in feeding, thus 
stopping this evaporation. Also, the rate of evapora¬ 
tion with BugsT solutions, and even with distilled 
water, was found to be so low that there was no 
appreciable loss through this route for the short time 
during which each fly fed. This factor, therefore, can 
be eliminated with appropriate precautions, or it can 
easily be determined and taken into account in the 
readings. 

Using this potometer, a preliminary study was made 
of the correlation between time of feeding and amount 


There is obviously a high degree of correlation be¬ 
tween time of feeding and amount of food ingested 
by this species, the coefficient of correlation (r) being 
.80 (FishePs jy = l.l). With long times of feeding, 
however, as the graph shows, the time of feeding may 
not be an accurate index of the amount. This is 
probably due to the tendency on the part of some 
individuals of this species to allow the proboscis to 
remain extended after reaching satiety, thus giving a 
time record without really ingesting any food. For 
work in which a high degree of accuracy is not neces¬ 
sary, the time of feeding is obviously a good measure 
of amount of food ingested. Where precision is neces¬ 
sary, however, In the measurement of actual amounts, 
the feeding time is invalid. 


A New Glass Device for Staining 
CoTer*Glass Preparations^ 

Ralph Wichieruak 

Temple Vniversity 


Frequently biologists and others who are obliged 
to work with preparations affixed to cover glasses uise 
methods whereby individual cover glasses must be 
transferred through fixing fluids, stains, alcohols, and 


clearing media before being mounted on slides. 

1 Cover-gU»f9 etalalwg devices have been described by F. 
B«er (Sltain. Tech., 1626, 4, BO-60), ». H. Bowen (Kdin. 
Tees.. X629, 4, 67-«8). and T. T. Chen (Btain. Tech.^ 1942, 
1 % 120-180). However, one who bas experienced the etaln- 
Im o£ UrM ntimbera of oover-fflasa preparations should find 
obTlons advantages in this new glass device. 
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Two euoh methods are widely used: In one, the 
cover-glass preparations are handled in Petri dishes, 
each of which accommodates about seven cover glasses. 
In this method there is always the danger of one 
cover glass sliding upon another and damaging the 
preparation. The other method requires the use of 
special staining wells which are grooved to receive 
four cover glasses. In both methods the cover glasses 
must be handled individually with forceps. This is 
not only tedious when large numbers of preparations 
are to be stained, but it is difQcult or impossible to 
have all preparations stained for exactly the same 
lengths of time. 

To overcome the objection to the use of Petri 
dishes and ordinary staining wells, I have constructed 
a device which permits the staining of ten cover-glass 
preparations (or twenty when placed back to back) 
in a single operation. The device (Fig. I) consists 
of a slotted glass carrier to hold the cover-glass prepa¬ 
rations, a spring-type handle for the carrier, and a 
glass container with lid for the reagent. The carrier 
is small and compact, with ten grooves on the inside 
of each of the long sides. Into these grooves are 
placed the circular or square cover-glass preparations 
of.the sixe most commonly used, namely, 22 mm. (J 
in.) wide. A thin strip of glass at the bottom and 
center of the carrier holds the cover glasses in place, 
and the space on each side of this strip permits the 
fluids to enter and cover the preparations when placed 
in a dish of reagent. In a staining procedure, there 
are frequently ten or more different reagents into 
which the preparations are to be passed. Of course, 
there should be a dish for each reagent. The size of 
the glass carrier (5.6 x 2.6 x 4 cm.) is such that two of 


Scanning Science — 

At the fortieth meeting of the .Geological Society, 
on January 9th, the first paper read was by Mr. E. T. 
Hill, of the U. S. Geological Survey, On the Agassiz 
Expedition to Panama and Costa Rica. 

The speaker made acknowledgment to the following 
specialists who had determined for him many different 
types of material entering into this complicated sec¬ 
tion: to Dr. Wm. H. Dali, of the Geological Survey, 
for a report upon the Tertiary Mollusca; to Prof. It. 
M. Bagg, of Johns Hopkins University, for interest¬ 


theae can be placed side by side in the standard glass 
dish that is ordinarily used for the carrier holding 
lx 3-in. glass slides. 



Protozoologists, parasitologists, cytologista, bacteri¬ 
ologists, and others, especially those working with 
blood smears on cover glasses, should find the device 
useful. Its use in the Feulgen staining reaction is ap¬ 
parent. Not only does it eliminate what has been a 
very tedious and time-consuming operation in the past, 
but also it enables one to obtain uniformly accurate re¬ 
sults in working with large numbers of preparations. 


ing determinations of the Tertiary Foraminifera; to 
Prof. J. E. Wolff, of Cambridge, to whom the petro¬ 
graphic specimens were assigned; to Mr, H. W. Turner, 
of the Geological Survey, for minute examination of 
certain important and apparently indeterminate 
earths; to Mr. Ahc Sjorgfren, of Stockholm, Sweden, 
late of Costa Rica, for carefully prepared sections and 
collections; and to Mr, T. Wayland Vaughan, of the 
U. S. Geological Survey, for determination of the 
fossil corals. 
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Gtowth of TropbobUst in the Anterior Chamber of the 
Eye of the RaUrit 

Criteria wiiieh have been estabiiabed for characterizing 
mnlignant tiesno by meana of the technique of transplant¬ 
ing tissue fragments into the anterior chamber of the eye 
of rabbits appear to be fulflllod by trophoblastic tissue* 
Trophoblast obtained from human placentae of about five- 
month pregnancies grows rapidly in the anterior chamber 
;ind infiltrates the eye. These results confirm similar 
work performed by Kido in 1937 (I. Kido. CentralbL 
Gynaek., 1937, 61, 1651; Ber. wiss. BioL (Malyhs), 1937, 
44, 493)* Kxporimentfll details will be published else- 
where. 

Chasles Ocjrchot and Erkest T. Krebs, Jr. 
San Franciaco, California 

The Pelletier and Cavemou Monument in Paris 

Among the bronze monuments melted down for con¬ 
version into weapons in the countfies overrun and occu¬ 
pied by the Nazis in World War II was the statue of the 
pharmacists, Pelletier and Caventou, the discoverers of 
quinine, erected in Paris in 1900 and paid for by con¬ 
tributions from all parts of tho world. 

It would be an excellent manifestation of good will if 
American scientists, if the American people, would replace 
the destroyed statue by another and more beautiful one. 
Tho new monument would stand not only as a renewed 
tribute to a scientific deed of highest value to the human 
race but simultaneously as a symbol of the victory of 
humanity over brutality. 

If this suggestion moots with general approval, a com- 
mittoe should be formed to deal with the questions con¬ 
cerned (collection of necessary funds, communication with 
the Society de Phormacie do Paris, the American and 
French authorities, etc.). 

Tho undersigned would be only too glad to aid in the 
realization of this project to the best of his ability. 

Qborgf. Ubdanq, Vireoior 
American Institute of the JSisiory of Pharmacy 
Chemislry Building, Madison, Wisconsin 

Some X^Ray Crystallographic Data on DDT * 

In the course of an X-ray and optic study of analogues 
of DPT we have hud occasion to include DDT itself. Our 
results do not agree completely with those reported previ¬ 
ously by G. L. Olark and F. W. Cagle, Jr., in a note to 
this journal (Soienee, 1945,101, 466-^66). DDT crystal- 
Uzes in the orthorhombic system, and our lattice dimen¬ 
sions agree fairly well with those reported. Beyond this 
point no agreement exists. 

The material used was a highly purified sample of DDT 
obtained Uirough repeated reerystallizations from ethanol, 
having a melting point of lOfi.5-109® 0. The crystals 


were long tabular needles. An optic study showed the 
0 vibration direction to bo along tho needle length. DDT 
is a positive biaxial crystal with y normal to the main 
face. These data agree with the optic study made by 
E. L. Gooden (J, Amer, chenu Boc*, 1945, 67, 1616-1617). 

X-ruy data wore obtained from Weissenberg diagrams 
about all tlirec crystallographic axes. The unit cell dimen¬ 
sions arct 

Our Data Clark, et at. 

a « 19.14 ± .08 A. IJ. a - 10.25 

9.96+ .04 b = 10,04 

(needle aria) cm 7.85+ .04 c^ 7.73 

Tho spaeo group is Pb^ or Pbcm and not Pas 2 ^^ «« previously 
reported by Clark and Cagle. The density was measured 
by suspending tho crystals in an aqueous KI solution of 
the same density, which was 1.566. There are four mole¬ 
cules per unit cell. The X-ray molecular weight is 353 
as compared to 354.5 computed for Cj^HoOlc. 

Powder diagrams check with the data published in 
Science, but wo have been unable to confirm the indices 
assigned to many of the lines. 

1. FANKUCHEN, M. SCHNEIDKR, and J. SiNOKtt 
Polytechnic Institute of Brooklyn 

The Best Defense 

The challenge hurled at civilization by the atomic bomb 
not only provides motivation for men of different nation® 
to live in peace, but also signalizes a procedure by which 
they may learn how to do this. For if, by employing the 
Rcientifie method, men can como to understand and control 
the aton», there is reasonable likelihood that they can in 
the same way learn to understand and control human 
group behavior. 

It is most unfortunate that science is being considered 
in tho current press os merely the body of knowledge 
mankind has amassed about certain phenomena. During 
the Middle Ages an equally tremendous body of knowl¬ 
edge was accumulated which was in no way science. The 
important thing about science is the method of observing, 
classifying, and generalizing bo that the body of knowl¬ 
edge is verifiable. This method has proved more useful 
in each field in which it has been exploited than any other 
^method employed in that field. 

Human behavior, like atomic behavior, is a natural phe¬ 
nomenon, capable of observation, classification, and gen¬ 
eralization according to the same rules by which science 
has been so successful wherever It has been applied to 
natural phenomena. It would seem evident, therefore, 
that social science, in the strictest sense, offers a defense 
against further use of the atomic bomb with a greater 
probability of success than any other method now known. 

Three or four years ago when warring peoples desper¬ 
ately felt the need of victory, it was not thought for a 
moment that this motivation alone would produce victory. 
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Tecfaniquos were required. It is equally absurd now, when 
peace is such a desperate necessity, to suggest, as men 
of intelligence are doing, that the motivation provided 
by the fear of the atomie bomb will alone keep the peace 
without the aid of techniques. It is quite within reason- 
able probability that social science can provide these 
techniques if it is given anything like the amount of sup¬ 
port afforded to physical science in developing the atomie 
bomb. 

The notable accoloration since 1930 in the gains made 
by social scientists, and the presence in the world of per¬ 
haps a few dozen of these men who are highly skilled in 
the techniques of their discipline, augurs well for a trial 
of the scientific method in discovering ways of maintain¬ 
ing peace. It is not as if a start had to be made from 
total ignorance. There is already at hand a very con¬ 
siderable body of knowledge as well as steadily increasing 
excellence in the means of enlarging it. 

But while the social scientists seemingly must be respon¬ 
sible for discovering a moana of preventing war, if it 
is to bo discovered, the physical, biological, and medical 
scientists are at present possessed of nearly all the tre¬ 
mendous prestige that goes with the word science* Up 
to now no authoritative voice of any considerable group 
of physical, biological, or medical scientists has been 
raised in support of their co-workers in social science— 
of those who share their method of dhserving, classifying, 
and generalising natural phenomena. 

These more famed colleagues of the social scientist are 
probably not versed in his recent accomplishments j per¬ 
haps they arc not fully aware that he uses the same 
method of science that they usej more than likely they 
have formed their opinions after listening to quacks 
posing as social scientists. 

Is it not time for physical, biological, and medical 
scientists, whose prestige is so great, to investigate the 
work of social scientists thoroughly enough to ascertain 
whether it is, in truth, science f And if they find that 
it is, can they not do more toward keeping the peace than 
TOoroly informing persons in authority, and others, of 
the terrible consequences of the atomic bomb in case of 
a war? Can they not unite and give their great influence 
to support the work of social scientists toward finding 
techniques by which the peace will bo maintained! 

Baymond E. Basbett 

Gorham State Teachers College • 

Gorham, Maine 

On Opening ‘‘Frozen" Vacuum Desiccators 

I have read with interest the method for opening 
“frozen’' desiccators described by B. Reid (5<w>noc, 
1945, 102, 483), which consists of driving a single-edged 
razor blade between the top and body of the desiccator. 
I have used this method myself successfully, but have 
always felt lucky that I did not chip or crack the top 
of the desiccator, since desiccator waxes of thick con- 
sistenoy are sometimes so tenacious that removing the lid 
becomes a major operation. 

The method 1 have come to adopt is absurdly simple 


butu always effective, and in the event that sbmeone may 
not yet have discovered the method for himself I shall 
describe it hero. The desiccator is held under a hot-water 
faucet, the water being allowed to flow over the edge 
of the lid. As soon as it becomes warm, tlie wax softens, 
and the lid is removed with ease. Only a few seconds 
arc required to perform the entire operation. 

William A. Hiestand 

Purdue Vniversity 

Information Please 

In the early 1890’s a one-room country school in Indi¬ 
ana was attended by two boys—classmates, both of whom 
became starred scientists. They have often wondered 
whether any other one-room country school in the United 
States has ever numbered two starred scientists among its 
alumni. The authors of this note, who were the boys re¬ 
ferred to above, hope that any reader of 8oi(?«os who 
knows of a parallel or similar case will present the facts in 
a communication to this magazine. The likelihood of an 
occurrence of this kind by pure chance is not known but 
must be very small. If, as might reasonably bo estimated, 
there is not more than oue chance in a thousand that such 
a school has enrolled even one starred scientist, the likeli¬ 
hood of Its enrolling two would be only one in a million 
on the basis of chance alone. In the instance here i^e- 
ported the laws of chance may have been upset by the 
fact that the teacher of the boys was exceptionally capable 
and inspiring. 

It is suggested tliat replies to this appeal include in¬ 
stances of other comparable recognition—membership in 
the National Academy of Bciences, listing in Who, 

etc.—and that mention bo made of extracbanco factors 
that may have been involved. 

B. and T. 

The Rumbling of Thimder 

Arthur Taber Jones (Science, 1946, 102, 407) calls 
attention to an especially continuous and pronounced case 
of the rumbling of thunder on the morning of 30 August 
1945, at Northampton, Massachusetts, and cites W. J. 
Humphreys, who, in Physics of the otr, lists four 
causes for the rumbling of thunder: (a) inequalities in 
the distance from the observer to various points of the 
path of the lightning; (b) erookednesa of the path; (c) 
succession of discharges; and (d) reflection. 

There is no doubt that all these factors enter into the 
cause of the rumbling of thunder; but there occurs to the 
writer another cause which he believes to be oven more 
potent than any of the four named above. As is well 
known, thunder is caused by the sudden change in tem¬ 
perature of the air through which electricity is passing 
during a lightning flash. In order to understand clearly 
the operations of the factor about to be described, let it 
be supposed that lightning flashes between two clouds so 
situated that the electric discharge comes dhrectly toward 
the observer. When the discharge starts from the cloud 
of lower potential, we may assume the number of elec* 
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trons, K, poT unit of time to be very great. Tbeee 
electrons are accelerated hj tho difference of potential 
between the olouda and, after having been accelerated, 
meet with raolcculea of fho air; and in thus colliding with 
the molecules generate light quanta—the light of light- 
ning. Part of the light thus generated, however, is ab¬ 
sorbed by electrons in other molecules, in their immediate 
neighborhood. These absorbing electrons are liberated as 
photoelectroAS or beta electrons and become a part of the 
electron beam which constitutes the lightning discharge. 
The original electrons which started from the negative 
cloud and made collision with air molecules after the 
initial collision recoil and are free electrons in a potential 
field. There are now 2 N electrons in the discharge per 
unit of time. These 2 N electrons are now accelerated, 
make collisions with molecules, and generate light quanta. 
This process is repeated many times during the discharge 
of electricity from the negative cloud to the positive cloud. 
At each repetition of tho process the number of ^electrons 
in the discharge is doubled, so that there occurs in the 
electric discharge N, 2A, 4A^, 8A^, ... It is the genera¬ 
tion of the radiation—ultra violet, visible, infrared, and 
radiant energy radiation—which produces tho heat, which 
caustis the expansion, which, in turn, sets in motion the 
air waves we hear as thunder. Tho rate at which the 
lightning travels between the clouds i» nearly, though not 
quite, that of light. The rate at which sound travels is 
only a small fraetion of the velocity of light. If, now, 
the lightning is traveling toward tho observer and the 
sound is traveling in the same direction, the sound pro¬ 
duced by the lightning in the last part of the lightning 
fiash will reach the observer first; and since the number 
of electrons in the discharge, having doubled at each 
collision with molecules, have increased possibly a hun¬ 
dred-thousandfold, the heat expansion would be compara¬ 
ble and the thunder would be heard as a loud crash; at 
first, followed by a gradually decreasiug rumble, fading 
out to a very low rumbling sound coming from the begin¬ 
ning of tho discharge. 

If the iightning disohorgo takes place away from the 
observer, tho sound of the first part of the discharge will 
be heard first, and the thunder will gradually increase 
in loudness, ending with a loud crash. 

If the discharge is in any direction other than tho two 
mentioned, the thunder will be heard as some variant of 
the two patterns described. The time of the lightning 
discharge is very brief, as the duration of the fiash indi¬ 
cates. The reason why the thuiider is prolonged is duo 
to the difference in the distance of the different parts of 
the discharge from the observer. 

la tho cose referred to by Professor Jones there must 
have been a very great number of lightning fiashes passing 
in different directions between different clouds. Tho fact 
that there was no visible lightning was unusual but 
entirely underatandable to the science of electrical dis¬ 
charge. When electrons collide with molecules of air they 
generate radiant energy quanta, but not necessarily of 
visible frequencies. The low-frequency radiation gener¬ 
ated prodnoas heatf and the consequent eipansion of the 


air produoes thunder. We may therefore have a thunder¬ 
storm without visible light. 

The above cause of the rumbling of thunder has been 
deduced from a general theory, not yet published, of 
electric discharges through air. Thero is no doubt that 
the four causes mentioned by W. J. Humphreys will have 
their influence in causing rumbling, but I believe that tho 
chief cause for rumbling is the one elaborated above. 

SAMUsii B. Coos 

Sacramento, California 

^'Freezing” Behavior in Rats 

Dr. Biess is properly conservative in the title of his 
recent article, “A possible explanation of ‘freezing* be¬ 
havior in rats,*' (^Science, 1045, 102, 570), but the con¬ 
clusions drawn in the report go somewhat beyond the 
data presented. It is stated that eighteen of the 124 
rats raised in groups of six to a cage manifoated the 
behavior in question, whereas only two of the '‘other 
group," raised in isolated, single cages, did so. The 
data are, of course, quite unintorprotable, statistically or 
otherwise, without a statement of the size of tho “other 
group. * * Furthermore, the author evidently feels that his 
observations carry the implication of a connection between 
submissivenesfl, as developed in a social situation, and 
“freezing" behavior in tho maze. Since throe (of the 
eighteen) animals living in groups were “dominant and 
winners in fighting" (tho other fifteen being submissivo 
individuals), and since two animals who presumably had 
no opportunity for social interaction also showed “freez¬ 
ing," it would be more correct to say that the behavior 
may be related to social factors, or that social conditions 
seem to be o factor in producing the phenomenon, than to 
conclude that the behavior is “the result of tho hitherto 
uncontrolled factor of social interaction in the living 
quarters of tho experimental animals." 

Prompt communication to fellow scientists of oxperi- 
moutal results having wide current interest is certainly 
desirable and to be encouraged, but this desideratum is 
neither incompatible with, nor warrants the abandonment 
of, the usual standards of scientific reporting. 

Hknbt W. Kisbkn 

Terlcea Laboratories of Primate Biology 
Orange Park, Florida 

A Correction 

In a recent note, ‘' A possible explanation of ' freezing * 
behavior in rats" (Bernard F. Biess. Science, 1945, 102, 
670), the author was guilty of a serious omission which 
completely vitiated the meaning of tho article. A com¬ 
parison was made between two groups of animals, one 
living in multiplO'-unimol cages, the other in isolation. 
In giving a description of the groups, the population of 
the multiple-housed animals was given os 124 and that 
of the second group was inadvertently omitted. There 
were S4 animals in this second group. This makes it 
possible to evaluate the difference between the two 
groups. The author apologizes for the omission, 

Bernard F. Biess 

Bmter College 
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Experimental catatonia: a general reaction-form of the 

central nervous system and its implications for hum 0 s 

pathology, Herman Holland de Jong. Baltimore: 

Williams & Wilkins, 1945. Pp. xiv 4- 225. $4.00. 

According to de Jong, catatonia is a neuromnscular 
reaction-pattern which, in its predominant hypokinetic 
form, ia characterized by diminution of spontaneous 
motility, mahitenancc of static posture (catalepsy), and 
passive resistance to, or reversal of, induced movement 
(negativism); however, hyperkinetic tremors and im- 
pulsivity may also appear. The author acknowledges 
that a catatonic syndrome occurs in many diverse neuro¬ 
logic and psychiatric disorders, but he is primarily In¬ 
terested in the so-called “catatonic^' subgroup 'of 
schizophrenic psychoses. In early stvidies at Amsterdam 
University {La caiaionic experiitieniale par la hulbocap- 
nine, Paris! Mason, 1930) de Jong, Baruk, and co- 
workers observed that significant alterations of muscular 
tonus and movement could be induced in animals by the 
injection of bulbocapnine, an alkaloid chemically related 
to apomorphinc; the author therefore inferred that cata¬ 
tonic Hchizophronia might also be of toxic etiology in 
man. 

The present volume presents abstracts of subsequent 
studies by the author and his associates at Columbia and, 
mom recentlyf at Duke University. In brief, these 
studies showed that the motor and autonomic eyniptomg 
of catatonia could be induced by a great variety of other 
drugs, such as mescaline, epinephrine, acetylcholine, and 
even CO^ inhalations, so that the author ^s original quest 
for a specific ‘'catatonizing chemical nucleus*^ had to bo 
abandoned. Further, while ' * the extent to which catatonic 
manifestations could be produced [by bulbocapnine] 
seemed to l>c related directly to the degree of development 
of the nervous system of the experimental animal 
[Lewis],'’ the catatonic states induced by experimental 
lesions of the brain could not be directly cdrrelatod with 
either the localization or the size of the lesions themselves. 
Catatonic diHturbances of muscular tonus were also pro¬ 
duced by an Eck's fistula or by the ligation of an intestinal 
loop in dogs, by passing electric currents (esi)ecialJy of the 
direct-interrupted Leduc type) through the brains of cats, 
or even by subjecting rats to rapid horizontal rotation or 
to intense auditory stimulation. Still in pursuit of a pos¬ 
sible toxic factor in clinical catatonia, the author next 
undertook extensive research on a substance in human 
urine hopefully called * * eatatonine ” (later shown to be 
‘'operationally identical" with nicotine and not specific 
for schizophrenia), on the histamine content of human 
blood, and on the cephalin-ehoU^terol flocculation test for 
liver function in schizophrenics and normals—all with 
indeterminate results. De Jong concludes, nevertheless, 
that catatonia is an expression of “cellular asphyxiation 
in the nervous system" and implies that the latter, as 
Kraepelin postulated, is probably due? to some undeter¬ 
mined “auto-intoxication" of the body. 


It may be seen that do Jong’s approach to neuro¬ 
psychiatry is still traditionally dualistie; an abstract 
“mind" is distinguished from a material “body," and 
all problems of beliavior must be solved in terms of tissue 
function. From this orientation there follows his in¬ 
sistent pursuit of a single organic cause for “catatonic 
Bchizophreniai" which, clinically, is a vaguely defined, 
protean, and highly variable disorder contingent on a 
multitude of biodynamic determinants in the past expe^ 
riencos and current adaptive functionings of the organism. 

Even granting the validity of so narrow^ an approach 
to the subject, the book has other, though less serious, 
defects. The discussion is thin and repetitious; records 
of the experiments are fragmentary and sometimes do not 
support the conclusions; the studies of other workers 
ill tho field are accorded scant notice; and the lack of 
an index makes cross-reference to the text difficult. 
Nevertheless, the work represents a sincere effort to report 
nn almost life-long series of studios by an alert, com¬ 
petent, and persistent Investigator and, ns such, will fur¬ 
nish significant data to those interested in the compara¬ 
tive investigation of normal and abnormal behavior by 
valid and promising methods of animal experimentation. 

Jules H. Mabbebmak 

Univereity of Chicago 

American Old and Middle Tertiary larger Foraminifera 
and corals, Pt. I; American Paleocenc and Eocene larger 
Foraminifera, Thomas Wayland Vaughan. Pp. x + 
175; Pt. II: West Indian Eocene and Miocene corals, 
John West Wells. Pp. in 4- 25. New York: Geologi¬ 
cal Society of America, 1945. Memoir 9 , 

This memoir ia divided into three sections, the first two 
of which are by Vaughan and the third by Wells. The 
first portion describes tho larger Foraminifera collected 
by Dr. A. Senn in Barbados, British West Indies, from 
rocks of Paloocene and Eocene age. The second section 
is a detailed account of the skeletal structure, develop¬ 
ment, and classification of tho genera and speeieB of the 
foraminiferal family Discocyclinidae, followed by a rather 
complete annotated list of tho various American species 
assigned to this family. The final section of this memoir 
is a description of twenty-seven species of Eocene corals 
from Barbados and two species of coral from the Mio¬ 
cene of Martinique. 

In Barbados, in the Joes River mudflows, there occur 
fossiliferous blocks which contain an assemblage of Paleo- 
cene larger Foraminifera. Most of the species recovered 
from these blocks are identical to those described from the 
Soldado formation on Soldado Bock, Trinidad. Tlse forma¬ 
tion from which these blocks were derived is not exposed. 

The oldest closed rocks are the Scotland formation, 
which is divided into a lower and an upper portion. The 
lower contains only one species, ViecooyoUna (Die- 
oocgclina) grimsdaUi Vaughan and Cole. As this species 
appears to have a rather long stratigraphic range, the 
correlation of the Low^r Scotland formation depends on 
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the sti^ati^raphic position of the formation. It is believed 
to be Lower Eocene. The Upper Scotland formation, 
which is subdivided into three members, contains a re¬ 
latively rich fauna of larger Foraminifora and corals. 
Unfortunately, most of the latter represent new species, 
and the age of the Upper Scotland formation must be 
based on the general aspe<',t of the fauna. The occurrence 
of Pseudophragmina ptrpusilla (Vaughan) and Frwio* 
pt^ahys itiaclurii (Lea) in this fauna, however, is a rather 
definite indication of the Middle Eocene age of the Upper 
Scotland fomiatiou. 

In the systematic descriptions of the forma from Barba¬ 
dos, Vaughan doscribes a new genua OthitoUnoides, which 
resembles Othitolina but lacks the peripheral zone crossed 
by radiating plates which is characteristic of the latter 
genus. Voluminous notes are given on the genus JfwceZ- 
laneaj and the various species of the Uiscocyclinidao ate 
described and figured in great detail, A pustulate species 
of AmpJiisteginaf related to A. lopestrigoi Palmer from 
the Middle Eocene of Cuba, is described by Cushman in 
this section of the memoir. The description of a new 
species of Folylepidina and unnamed Pliolepidina con¬ 
cludes the section on the fauna from Barbados. 

The second section will be of tremendous value to all 
students of the Foraminifera, since it represents a mono¬ 
graphic treatment of the American Discocyclinldae. The 
discussion of the various species is preceded by an 
elaborate account of the structure of the test. Vaughan 
demonstrates by means of microtome thin sections, pre¬ 
pared by Dr. E, H. Myers from specially treated speci¬ 
mens, that one species of Dinoocyclina has annular intra¬ 
mural and radial introsoptal canals, confirming previously 
held opinions that the DiscocycUnidae should be separated 
from the Orbitoididae and Miogypsinidue. 

The classification adopted by Vaughan is essentially the 
one given by Vaughan and Cole in Cushman’s textbook 
on the Poraiuinifera, with the addition of the subgonus 
Asterophragmina proposed by Bao in 1942. In the review 
of American species Vaughan proi> 08 os six new species 
and two new varieties and gives notes or detailed descrip¬ 
tions for forty-six previously described species and three 
varieties. The systematic portion of the second section 
WQuld have been more valuable if a complete synonymy 
had been given in each case. 

The second section is concluded by the stratigraphic 
zonation and geographic distribution of the American 
species of Discocyclinidao as well as a table in which 
the locations of the type specimens are given. The illus¬ 
trations are excellent. Special notice should be given to 
the many perfect thin sections, because, if these are in¬ 
adequate, it is impossible to obtain satisfactory photo-^ 
graphs and delineation of diagnostic structures. 

The final section, by Wells, describes the scleractinian 
coral fauna of the Upper Scotland formation, in which 
twenty-seven species and varieties were diseoveted. Al¬ 
though most of the species and two of the genera are new, 
the general aspect of the coral fauna is that of the Middle 
Eocene Claiborne coral fauna of the United States and 
not similar to other known West Indian Eocene coral as¬ 
semblages. The fauna suggests that the forms lived in 


a tropical, nonllttorai environment at depths beyond the 
lower limits of temperature for vigorous reef growth. Of 
the two corals described from the Miocene of Martinique, 
one was known previously from a single Dominican speci¬ 
men, and the other, a new species, is referred to the sub- 
genus JEufithenoirochus previously recorded frota the 
Eocene of the Paris Basin and the recent seas. 

W. Btoeub Cole 

ComeU Vniveraity 

lntrod$iction to otganiv chemistry. (6th ed.) Alexan¬ 
der Lowy, Benjamin Harrow, and Percy M. Apfelboum. 
New York; John Wiley & S^s, 1945. Pp, xiv 4- 448. 
•3.50. 

The sixth, revised edition of this textbook incorporates 
changes from the preceding edition which represent a 
steady evolution to keep the book up to date rather than 
a sudden change. The book therefore retains its essential 
qualities—clearness, simplicity, and logic of presenta¬ 
tion—and avoids the pitfall of numerous other texts which, 
in their recent revisions, have tried to cover too much and 
hare become unsatisfactory hybrids between elementary 
textbooks and advanced treatiseB, 

Hero we have, as the title claims, a true introdueiion 
to organic chemistry. It uses some electronic notations 
discreetly. The reviewer has quarrels of only minor im¬ 
portance with the authors. Although recognizing that the 
book seldom explains a topic in terms of something that 
follows, he finds the paraffins, prepared from acids, and 
the olefins, prepared from alcohols, in chapters where the 
students have not yet learned oxygenated functions. It 
seems more logical to teach that alcohols are hydrated 
olefins than that olefins are dehydrated alcohols. The de¬ 
scription of recent Industrial achievement U seldom per¬ 
mitted to distort the general knowledge, yet the descrip¬ 
tion of the uitroparaffins is misplaced, because it destroys 
the notion of paraffinic sluggishness which it is essential 
for the student to grasp. The same criticism applies to 
rearrangement on aluminum chloride, which confuses the 
student when it is brought up too soon. These topics 
could easily be displaced into a separate chapter in which 
it could bo emphasized that such reactions become pre¬ 
ponderant because of the drastically diflCerent operating 
conditions. The reviewer would also like to see the Wurtz 
reaction emphasized as one of theoretical, more than prac¬ 
tical, interest, since he finds that students are unusually 
prono to propose any number of eondensations using this 
apparently obvious procedure. 

The book is well presented and makes a distinctly better 
impression than its preceding edition. 

ALBEKT li. Hekke 

Ohio state VniAjetBity 

Imtrodstction to inAuttrUd chemistry. W. T. Frier and 
Albert C Holler. New York; McGtaw^HUk 1945. 
Pp. xiv + 368. 13.00. 

This book, written for the benefit of industrial em¬ 
ployees taking night-school work, covers a number of inde¬ 
pendent, apparently hand-pieked topics, as ritdfwn by 
Table of Oontents: atoms; moleeules and valatieej plus 
and minus valence; radioals and aeids; aridi, faawa^ and 
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salts; rolatlcins in chemical reactions, reduction 

and oxidations; production of iron and steel; slags and 
high-temperature chemistry; aluminum; magnesium; other 
applications of electrochemistry; the manufacture of 
chemicals; silicates, glass, and colloids; ceramic and 
cement; industrial water; fuels and combustion, organic 
chemistry (tlmory); plastics; rubber; and the roflntng of 
petroleum. 

A drst reading gives at once the impression that the 
authors aro in earnest and are trying their best in the 
interest of their students, for whom they obviously feel 
a warm sympathy. It may be that this is the type of 
eemiscientidc information which is best suited for the pur¬ 
pose. The reviewer feels, however, that it is preferable 
to present the subject in the frankly untechnical manner 
of writing for the intelligent layman to be found in the 
New York Times, for example. The present method uses 
repeatedly oversimpUfied information, which is quite all 
right, but includes chemical terminology in sufficient quan¬ 
tity to disguise this fact, and the reviewer feels that this 
may glvt; the students the impression that they know more, 
or understand more, than they actually do. The reviewer 
also looks askance nt the kind of similes introducing 
Chapter II, which liken tho desire of the atoms to live 
together in molecules to the fact that a man will be at¬ 
tracted by tho earth if ho walks off a roof, or to the diffi¬ 
culty of pulling apart two surfaces of polished metal. 
Hinco the book is to be used by novices, it would bo well 
to use pictures of molecular models made of colored balls 
and pegs. The Hirschfeldor models are admittedly more 
correct, but they do not speak to the imagination of the 
uninitiatod. 


Albeet L. Hbkne 


Ohio State University 


Physics of the twenthlb ceHtf^ry. Pascual Jordan. (Trans¬ 
lated by Eleanor Oshty.) New York; Philosophical 
Library, 1944. Pp. xii + 189. 

Those interested in the philosophy of science, whether 
they be professional scientists, philosophers, or intelligent 
laymen, will welcome this discussion of the epistemology 
of modem physics. Well written in nontechnical terms 
and apparently excellently translated (though the reviewer 
has not had access to the original) the book discusses first 
the assumptions of classical physics, followed by a lucid 
treatment of tlie simpler facts of modem physics and the 
revision in methodology which these facts, particularly 
quantum and wave mechanics, have made necessary. 

The author, like some others, prefers the positivistic 
approach to the problems involved in attaining scientific 
knowledge. He considers metaphysical speculation con¬ 
cerning the essence of physical reality as unprofitable and 
dangerous to science, thus limiting the philosophy of 
science to a eonsideration of scientific epistemology or 
'w^ays of knowing. *'ITp to our time," he writes, "the 
opinion has remained that It is the task of philosophy to 
clarify certain ^final' and most general questions of nat¬ 
ural science; questions which ooneem perhaps the *ex- 
istenee* of tnatter or the 'existence' of tlme ond space 
the 'eadMience' of force or the 'final' bases of 'ex- 


mmrn^Anatomy m a living 

ANATOMY 


By Donald Mainland, M.B., D.So., Professor 
Anatomy, Dalhousie Univ.; 8B0 Ulus,, 
$7,50 

A NATOMY comes alive— the first new 
approach in generations. These comments 
are typical of all appearing in the medical 
press on this important new text . . . 

J,A,M,A, says: “For learning the practical 
anatomy useful to practitioners, here is one of 
the best books ever written. Neither store¬ 
house nor dissection guide, its plan and treat¬ 
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istenoe.* Hencoi ''the onl^ possible modorn pbileaoph- 

ical work which will be useful and fruitful for natural 
investigators must concern the theory of the method of 
natural scientific thought—for example^ the questions of 
the theory of knowledge.^' 

The lay reader who is interested in the developments of 
modem physics, but who is at the same time philosophi¬ 
cally naive, will be stimulated by this exposition of scien¬ 
tific positivism. While the professional scientist will find 
no new information, he might do well to examine the as- 
aiunptlons of his thinking in the light of this treat¬ 
ment. The theologian who socks a scionlific basis for his 
religious faith will, of course, find scant comfort. Yet, 
the book is a **must*^ for this group, because positivism 
is the scientific credo (or lack of it!) for an ever-increas¬ 
ing number of scientists. For those groups the book is 
recommended. ^ 

Oberlin College 

Check-list of birds of the world. (Vol. 5.) James Lee 

Peters. Cambridge, Mass.: Harvard Univ. Press, 1945. 

Pp. xi + 306. $5.00. 

This ia the most recent unit of the indispensable synop¬ 
sis of avian taxonomy begun by this author in 1931. The 
plan in no way differs from tlmt of tho earlier segments* 
The usefulness of the work and the prevailingly high 
quality of Peters’ taxonomic judgments are well known 
to every professional ornithologist. The accur^icy and 
scholarship of the writing are of the first order. No 
treatise of this scope has been undortaken since comple¬ 
tion of the now-outmoded Handlist of the genera and 
species of birds in 1909 by Sharpe. 

Peters' Volume 5 deals with the following orders: 
Apodiformes (Trochilidae only), Coliiformos, Trogoni- 
formoa, and Coraciiformes. The hummingbirds, or Tro- 
ehilidae, occupy over half tho work and arc a particularly 
difficult group. The gonora of this family total 123, al¬ 
though there aro only 327 species. One wishes for some 
organization of these genera into subfamilies. Basic re¬ 
vision of the hummingbirds is not feasible in tho course 
of preparation of a world check-list. Peters largely fol¬ 
lows Simon, the latest reviewer, but stresses the fact tliat 
generic differentiation has been overdone and offers a 
good point of advice for future students—construction of 
a system of generic classification based on tho characters 
of the more. conservatively differentiated female hum¬ 
mingbirds. The author records many worthwhile ob¬ 
servations on hybrids, artifact trade skins and allocations 
of names and types such tliat substantial progress in the 
taxonomy of the group is made. 

Probably no one will be able to offer a highly improved 
treatment of this peculiarly New World family who has 
not spent much time himself observing and ooUecting 
hummingbirds in tho Neotropical region. The extreme 
mobility of these birds, the tendency toward vagrancy, 
the not infrequent differential migration and habitat 
preference of males and females, the elaborate and con¬ 
fusing Oj^gressive and courtship displays, and the brief, 
merely essential, association of the sexes in the breeding 
season in many species are complicatiiig aspects of hum¬ 


mingbird biology that require this direct experience. The 
prospect of a definitive revision from the indoor school 
of * HrochUidists,' * dealing largely with hummingbird 
* * curios'' imported from unfamiliar regions, seems slight 
indeed. Aldbn H. Mim.En 

University of California, Berheley 
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errors ontering into the correction computations. To 
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New Opportunities and New Responsibilities 
for the Psychologist^ 

John G. Jenkins, Captain, H(S), USNR 


Navy Department, 

W E ARE NOW ENTERING the after- 
dinner phase of psychology in World 
War II. The hiinger-pungs that dis¬ 
turbed us a short time back are now cpiieted to the 
point of satiation. The cortical cells are experiencing 
that pleasantly-toned anoxemia that takes place as 
digestion exerts its priority over cerebration in the 
employment of vital bodily Iluids. It ia time to push 
back the chairs, to light up cigars, and to reflect on 
how well we have done by our countrj'*, by our pro- 
fossion, and by ourselves in the war years just past. 

The reflection becomes all the more pleasing as we 
are made aware of the contrast between 1941-1942 
and 1945. It may not be too much to sny that most 
of us here at this meeting came into the military 
services through the servants' entrance. We were 
brought in, in an era of gloom and defeat, under the 
conviction that things were so bad that any available 
magic should be tried, even psychology. We have 
worked four years, more or less. Now we are going 
out the big front door, lalnded os military specialists, 
while the band plays '^Hail to the Psyche.'^ Victory 
has replaced defeat; concrete realiaation of what psy- 
cliologiflts can do has replaced a vague hope that they 
might possibly do something; and a warm and cordial 
acceptance baa replaced a suspicious and grudging 
admission to the military work-place. 

It is indeed a time to pass the brandy—at least 
figuratively. It is a time to make preparation for the 
moment when we shall stand in front of the assembled 
regiment or ship's company and hear the general or 
the admiral recite aloud our virtues. It is a time to 
lean bade in our seats and harmonize on a few stirring 
verses of “The Cortex, the Cortex, Forever/' And, 

^ ^ From an addross delivered at the Conference on Military 
Oontrlbntloiia to Mothodoloiry in AppUed Paycholosy, Md 
nnCer the auapines of the Military Division of the American 
]^ychoioiricai Aatoclatlon at the University of Marytad. 
27^2S Novemtwr :tC4C. The full text of the adarew and of 
the papers piomted at the Conference will appear in a vol- 
wme to bo, pdbUahed iijr the University of Maryland. 


W^ashingion, D, C 

above all, it is a time to look forward to returning to 
our several campuses os recognized experts. 

Yet even as we relish the liner moments of the glow¬ 
ing after-dinner mood, we are uneasily aware that we 
shall never return to the campuses we left, at least 
as we knew them. The good, well-rounded world of 
1928 aiid of 1938 is gone forever. It would ultimately 
have been destroyed, in any event, by the social cur¬ 
rents of which the war was only on epiphenomcnal 
symptom. It was already in its last days when we 
marched off in self-conscious awareness of our new 
uniforms, four years ago. But it was not allowed to 
die a natural death. Its flnal destruction came about 
through an explosion. An American airplane dropped 
a bomb no heavier than a week-end suitcase. A small 
city was destroyed; and with it was destroyed much 
of the basic framework of the social world we in¬ 
habited before the war. 

So we sit here uneasily, you and I, pondering the 
fact that the whole parameter of personal success 
bulks very small indeed in a world which is earnCBtly 
trying to find out whether the human race must neces¬ 
sarily destroy itself. OfiQcial kudos, medals, the offer 
of a bettor job—all these things seem curiously unim¬ 
portant as we try to revise our Bcheme of things to 
fit a world in which a city may vanish in the flash 
of an eye and a whole nation may perish between 
sunrise and sunset. 

instead of the long-anticipated era of congratula¬ 
tion and self-congratulation, then, we find ourselves 
in a period of searching self-examination. Instead of 
counting our medals, we ore engaged in taking a stock 
of the primitive tools with which we must hope to 
master an unending task of incredible difficulty in the 
years ahead. I should be running vainly counter to 
the most significant intellectual trend of my profes¬ 
sional lifetime, then, if I were to devote this hour to 
the more or less conventional and expeetei^ review of 
the fine things we have done. Instead, the oecasion 
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requires that I shall spend the time trying to assay 
what we have and what we may hope to do with it. 
The humility that anyone must necessarily feel when 
confronted with such a task is not decreased by the 
realization that editorial writers are now inviting the 
social scientist to enter a game of chance in which the 
stakes are the survival of the human race. 

What I have to say to you about the new oppor¬ 
tunities and new responsibilities of the psychologist 
will be understandable and acceptable in proportion 
as you are willing to agree to my thesis that psychol¬ 
ogy is now entering a third phase of its development. 
The first phase, extending roughly from its founding 
down to about the 1920's, was the phase of local loy¬ 
alty. The second phase, from the 1920*8 to the 1940's, 
has been the phase of broadened professional loyalty. 
The third phase which we are now entering must, of 
necessity, be the stage of social loyalty and social re- 
sponsibility. 

Please do not bother to object that phases in the 
gonesis of any science are not as clear cut as that. 1 
know that as well as you do. It is quite true that there 
are many individuals who fall outside the pattern of 
these phases. You may be sure, then, that I am not trying 
to describe any series of universal and all-inclusive tem¬ 
poral groupings. 1 am trying only to suggest a modal 
pattern, attempting to locate the movement of the major¬ 
ity of the profession, and content to allow the exceptions 
to fall where they may. 

In that light, let ms return to the thesis of tl)e 
stages. As psychology developed throu^ its first 
half-century of existence, local loyalties tended to run 
high. One belonged to a department which possessed 
the Only True Path; the rest of the field was tenanted 
by infidels who followed false gods. Wundt, when 
asked about Stumpf, whose laboratory was only a few 
miles away, was merely reflecting the spirit of the 
times when he said that he had never heard of Stumpf. 
Titchener was wont to dismiss the efforts of some of 
his extramural colleagues with the statement: ^*That 
may bo all right, but it isn^t psychology,” There were 
not only schools of psychology but local brands of 
schools. Facts were few; logical constructs wore 
numerous. The whole setting lent itself nicely to fine 
differences between mine and thine. The speaker, 
coming into psychology in the early 1920's, found him¬ 
self in the midst of this. It was a good lusty era in 
which yon joined up with a psychological team, ordi¬ 
narily on the basis of a geographical accident, and 
thenceforth fought lustily to show that your team was 
right. 

Phase Two was a natural evolution from Phase 
One, as facts accumulated and methods became less 
particularized. Just about the time that someone 
thought of getting out a volume on the ^schools of 


psychology’ the schools themselves began to lose their 
identity and their sharp eompetitivenesa. As early 
as 1926, one outstanding behavlorist confessed to Uie 
writer that a seminar which he had convened to justify 
behaviorism had convinced him that he was himself 
not a behavlorist 

Set the dates where you wiU, the trend remains un¬ 
mistakable. There is no better proof than to ask you 
here to look around and determine what School’ your 
immediate neighbors belong to. The chances are ex¬ 
cellent that ydtt will fail completely at this task. It 
may not bo too much to say that each ^school’ has had 
certain protests to make. It has made these protests, 
which were then absorbed in the main body of a re¬ 
search psychology, after which the main body moved 
along. There are few of us today who cannot acknowl¬ 
edge personal debts to Structuralism, Functionalism, 
Behaviorism, GestalUhcom, and the teachings of the 
psychoanalysts. Beyond these broad divisions, we 
have also been stimulated in considerable amount, and 
with considerable profit, by contact with topology, with 
operationism, and with emergent evolution. We have 
gained from our contacts with such varied approaches 
as nondirective interviewing, projective testing, factor 
analysis, and the studies of expressive movement—to 
name only a few influences. But increasingly our 
identification has been with research psychology as a 
whole, rather than with any special movement or any 
particular set of techniques. 

World War II has afforded the best demonstration 
that Phase Two has been a reality. The man from 
Nebraska has worked alongside the man from Palo 
Alto without the need of an interpreter. The young 
officer who had his statistics under Thurstone has 
found much common meeting ground with the lad who 
had studied under Kelly. There has been much stimu¬ 
lation in this business of working together and pre¬ 
cious little intramural strife. Today, as never before, 
research psychology is a dipwipline which is much 
bigger than local loyalties and much wider-reaching 
than the confines of any school. And, unless 
yearn for the complacent security of Old School 
Tie, you will say that this is good. 

It is good, I agree; but it is not enough. We 
must now be ready to enter a third natural phase of 
development. In Phase One, we demanded that a man 
belong to the Bight School before we would break 
bread with him. In Phase Two, we eeosed to aak 
him what school he had attended; we asked dhlefly 
that his work should be sound, tixst he should idie(& 
his critical ratio, and that his eonclnsion sboold not 
outrun his data. In I%ase Three, the satisfaction of 
the one-per cent level of statistical eonfideuoe wtil 
not in itself Ibe enough; we shall now have to aefc not 
merdy a restilt has statieticeti significance^ tmt 
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also whether it has apcial significance. When that be¬ 
comes commonplace, we shall have entered Phase 
Three. 

You will readily understand, I am sure, that this 
is not a matter of choice. If we do not ourselves 
freely adopt the idea of checking the social signifi¬ 
cance of our findings, it will be thrust upon us from 
outside the profession. 

Well, you may say, we do oil that already. We 
psychologists have our Society for the PsycboJogical 
Study of Social Issues. We teach courses in social 
psychology. In our local communities we have Worked 
with social problems and gone afield to meet social 
issues. So we are already in Phase Three. 

If you can make such an answer, you show that 
you have failed completely to grasp how broad are 
the implications of membership in Phase Three. 
Social responsibility does, of course, include a willing¬ 
ness to meet and deal with social issues. But it goes 
far beyond that. Social responsibility for the research 
psychologist touches bis professional life at every 
point. It detemiines what problems he shall select for 
his attack. It determines, to a considerable extent, 
what shall be accepted as methodologically respectable 
methods of attack upon these problems. It also deter¬ 
mines, to some extent, how he shall interpret his find¬ 
ings and how and where he shall publish his inter¬ 
pretation. 

It will be quite apparent to you that no one paper 
can hope to explore the varied implications of social 
responsibility for the social science investigator. I 
therefore propose to limit my discussion to what may 
be, for some of you, the least obvious aspect of tlie 
implications. That will mean that I shall attempt 
to indicate how—as I see it—a continuing sense of 
social responsibility affects and influences the very 
problems upon which he chooses to conduct his re¬ 
searches. 

Let me begin by stating a postulate which attempts 
to describe the motivation of the choice of problems 
for research. Stated in its baldest terms, this runs 
about as follows: 

Aa long as choice of prob- A sente of lasting eoolat 
Jems Is primarily determined responsibility, on tbe other 
i>r a feeling of profn&ional 
reaponsiblitty, the iDTestlga- 
tor It most likely to select 
problems which hold prom¬ 
ise of early returns, obtained 
by conventional methods. Zn 
other words, professional re- 
epouBlbUlty seeks out prob¬ 
lems in tertns of their prom- 
leu of meUrodologloal n•a^ 
nesH, 

Some of ,Ott toy that that it on iadiotinfint. It 
impUw thai applied pcychology hto do^d some of 
its toeial mpopfdhilitiea. Bat let ae mihw tome of 
the eVidojito.. ^ , 


investigators turn their at¬ 
tention to the most preseing 
social problems. Neatness 
of result—^nd Us accom¬ 
panying professional acclahn 
—must often be sacrificed In 
order to attack problems 
which, although not promis¬ 
ing early or deflnitlTe returns, 
are of immediate importance 
to social stability. 


PSTOHOliOaiGAL TbBXS 

SuppojBC we begin looking first at what is per¬ 
haps the psychologists’ best-knoum workizig tool— 
psychological test. Psychological testing saw its birth 
during World War I and reached its greatest peak 
of usefulness, up to this time, in World War 11. 
Papers presented during this Conference have idiowii 
what widespread use was made of psychological tests 
during the period of the war. Tests were used to 
select fighting men, to classify them for their best 
employment, and to determine their best possible use¬ 
fulness under fire. Certainly not fewer than ten mil¬ 
lion men in this country alone submitted to some sort 
of screening by psychological tests; and certainly tbe 
testa themselves operated overall at a level of predic¬ 
tive efficiency not hitherto achieved. 

This is an accomplishment to which we psyohologista 
may point with great pride. It is possibly the most im¬ 
portant single contribution that applied psychology made 
to the very important and practical business of winning 
the war. Yet, while it is good, it is also revealing. 

Consider the fact that our best-developed tests are 
probably tests of intelligence. We have made great 
advances, as a profession, over the intelligence tests used 
in World War I. A wealth of serious debate during the 
1920’s sot the stage for the factor analysis surveys of 
the 1930’s. We have as a result been able to learn 
much about the composition of intelligence. The typical 
intelligence test of the 1940's, partly as a result of such 
surveys, Is a rather well-advanced tool. It contains a 
large percentage of discriminant items and affords a use¬ 
fully broad range of scores, and it is characteristically 
high in reliability. As a result of correlational studies, 
we know a good deal about the relationship between iu- 
tolUgence test scores and progress in education, In indus¬ 
try, and in the military hierarchy. 

Now all of this is good; but it is also significant 
for my thesis, for intelligence is perhaps tbe best- 
behaved, the least troublesome, and possibly the least 
modifiable of all our behavioral characteristics. It does 
not represent much of a social problem. The man in 
the street, without help from the psychologist, has 
pretty well figured out what to do about differing 
levels of intelligence. In the main the work of the 
psyebologist has served only to oonfirm and justify 
the rule-of-thumb procedures which have been handed 
down as a part of our common-sense social ixdieri- 
tance. The woiic on intelligence testing has been wdll 
worth doing; but it has been acoomplished while other 
and much more pressing social problems were thrust 
aside. 

PBRSONALiry Tbists 

Let us consider some of the less well-behaved aspects 
of human behavior. Take that vague and undefined 
term ^personality.’ In our everyday Ufe it bulks as 
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oousiderably more of a problem and as considerably 
more subject to modification and change than intelli¬ 
gence. Our ready-made social fabric is much less 
certain in telling us which individuals are wide of the 
average in their emotional and social adjustments. 
Indeed, a recently published best seller suggests that 
hundreds of thousands of people a year are taking 
their suspected personality troubles to countless varie¬ 
ties of quacks and charlatans. Clearly the situation 
demands tliat the psychologist, as rapidly as possible, 
shall develop tests which will accurately reflect how 
any given individual deviates from the social or emo¬ 
tional norm; and it demands that the psychologist 
shall indicate ways of reducitig undesirably large 
deviations, if, indeed, modification is possible. 

The problem has gi*eat social sig’nificauce. What 
does organized psychology have to offer, in 1945, 
toward its solution? The plain answxr is, very little 
indeed. Where the intelligence test of 1945 is a 
recent product, based on hundreds of careful re> 
searches, 1 am informed that the most widely used 
"personality" test at this time is one published in 
the early 1930^8 and baaed on work completed in the 
1920^8. Researches on this test have been few; and 
their outcome has been almost erdirely negative. At¬ 
tempts to validate it against available criteria have, 
so far us 1 am able to learn, yielded nothing to encour¬ 
age us to believe that it gets at clinically identifiable 
aspects of behavior. Furthermore, such studies as 
have been made of the traits it purpc»rts to measure 
suggest that these alleged traits are in themselves so 
unstable as to limit the test to a uselessly Joav level 
of reliability. 

One may well ask about some of the other attempts to 
get at personality, such as Murray’s work, Shipley ’a In¬ 
ventory, the Minnesota Multiphasic, and, above all, the 
work in projective tests. The answer is simply this: 
Granted that certain men are exploring promising angles, 
the vast bulk of American psychology has not advanced 
in its thinking about personality tests since the 1920 *s. 
If we are concerned with large-scale movements in the 
field, we can feel no elation over the explorations of the 
few. We shall not have mot the social challongo of the 
need for personality-measuring instruments until psy¬ 
chologists in considerable numbers have sacrificed the 
professional gains of working neatly on further defini¬ 
tions of intelligence to work upon the unsolved, and pos¬ 
sibly unsolvable, problems of defining the place of a 
given individual in the area of social and emotional 
adjustment. 

Public Opinion Polls 

The example just cited is by no means an isolated 
one. As you leaf through any year's issue of the 
Psychological Abstracta, you will be struck by the 
inevitability with which our profession in the main 
has chosen the neat, rather than the socially signifi¬ 


cant, in finding problems worthy of its researches. 
We have, for example, devoted much time and thought 
to improving the predictive efficiency of our public 
opinion polls; yet we have pretty consistently dodged 
the issue of trying to determine what effect the polls 
themselves may have upon the voters. Alarmed poli¬ 
ticians may insist that the polls, by inducing a desire 
to climb ou the band wagon, have seriously altered 
the political picture. In the main, our researchers 
have preferred to wave this charge off and to work on 
the improvement of their polling methods. And, as 
you review the situation, you may agaiu be struck by 
the fact that the improvement of predictive efficiency 
is a neat, quantitatively expressible problem, while 
the meosui’ement of band-wagon effects is unorthodox, 
complicated, and difficult of quantitative expression. 

Education 

In our public schools you w^ill find many parallel 
illustrations. Researches of the past fifty years have 
brought out a wealth of information as to how to im¬ 
prove teaching. W^e con now, with some assurance, 
tell the teacher how to get better attention, how to 
assure lasting memory, how to motivate his students 
to work, and, in general, how to induce them to per¬ 
form well on scientifically improved final examina¬ 
tions. These are all real gains; but they dodge the 
basic issue of what changes, if any, are produced in 
our students by their education. We cannot say, with 
even the slightest degree of scientific assurance, what 
.any given course, or any given curriculum, contributes 
to the making of a wise and stable cithcen. We are 
totally unable to say whieh courses make critically 
important contributions and which make negligible, 
or even negative, contributions. In other words, we 
who set high standards of validity for our predictive 
tests are totally without information as to the validity 
of any of the elements which make up our modern 
curricula. 

Alcohol 

The exhibit can ho expanded endlessly, but here 1 
shall include only a final example. We may begin 
by pointing out that we know a good deal about the 
primary effects of alcohol upon human behavior. This 
is scientifically interesting, and it is useful. Yet the 
social problem here is pretty well solved by our folk¬ 
ways. Society docs not admit the judge to the bench 
or the teacher to the rostrum while in a primary state 
of intoxication. It penalizes heavily the drunken 
driver and the drunken aircraft pilot. In genend, 
society at large recognizes that a man in a primary 
state of intoxication is incapable of wise and well- 
coordinated behavior. Our researehesf it appears, do 
Uttle more than confirm and quantify what the man 
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in the street has known ginee the days of Uie Old 
Testament 

Turn from this to the state that follows intoxication 
and you have a different story. Society appears to 
be puzzled about what to do with the man who has a 
hangover. He is admitted^ possibly with an admiring 
loor, to the bench or the schoolroom. He sits at the 
council table in the industrial establishment. He is 
permitted to drive his ear or fly his plane. Yet 
through all this runs a thread of social uneasiness. 
We learn that certain commercial airlines take steps 
to prevent drinking within twenty-four hours of a 
scheduled flight. We hear of business executives who 
defer all decisions when they are admittedly recover¬ 
ing from overindulgenee. The attitude of society, in 
other words, appears to be equivocal; it; looks to 
science and technology to supply valid estimates of 
how, and how badly, a man’s resources are reduced by 
the presence of a hangover. 

Here is a socially significant problem, amusing 
though it may seem at first sight. How much have 
tile research disciplines to say about it? Although 
there are literally thousands of articles reporting in¬ 
vestigations into the primary effects of alcohol, there 
were, the last time I checked, exactly three research 
articles on the nature of the hangover. The fact that 
none of these three met the ordinary standards of 
sound research is irrelevant The basic fact is that, 
on the equivocal problem of the h^gover, research 
is silent; it has nothing to offer society. A major 
retison, I believe, is simply this: The study of the 
primary effects of drinking is neat; it promises early 
returns, based upon adequate use of controls, and 
leading to nicely quantitative results. The hangover 
is a messy t/Opic. Controls are uncertain, and the out¬ 
come is likely to be something less than clear cut. 
Social scientists have turned, almost without excep¬ 
tion, to the study of intoxication itself and have shied 
away from the socially important, but methodologi¬ 
cally unpromising, study of the aftereffects. 

If you doubt the fundamental thesis as given here, 
you may turn to any of the annual indices and make 
your own tabulation. It can scarcely fail to convince 
you that the social significance of a problem has been 
a determinant only for the few; the many have per¬ 
sistently devoted their research efforts to the meth¬ 
odologically neat, with a bland indifference as to 
whether the outcome met any social need or not. 

You may be ready to object that, by raising this 
issue, I am striking at the very basis of sound re¬ 
search. You may object that the job of the investi¬ 
gator is to investigate and that, in science, no prob¬ 
lem is any more important than any other* You may 
urge that invosti^ting the effects of a one-degree 
rise of temperature on the maze-solving habits of the 


tapeworm is, by definition, just as important as the 
study of why men fight. If you do, it will be a 
familiar argument, for the speaker was raised on the 
concept of a science which mercilessly and objectively 
sought out its facts and let the chips—^and the human 
race—^fall wherever they might. He was raised on 
the stereotype of a scientist who had no social respon¬ 
sibility and who was motivated solely and entirely by 
the desire to discover the generalizations under whi^ 
future occurrences might be predicted. 

It is a picture not without some considerable ap¬ 
peal. It may have been quite adequate to the world of 
yesterday; but it has now lost its adequacy. That is 
not to say that the social scientist should not work upon 
problems which have no immediate and obvious appli¬ 
cation. He should and he will. Indeed, it is impor¬ 
tant that our research people should be left relatively 
free to work on such problems as their own consciences 
may direct, for only thus can science and technology 
progress. 

Apploo) v$. Pore EiueoEABCH 

At the same time, let us free our thinking from one 
error. There has long been in existence a vague belief 
that floniething called ‘pure science’ developed basic 
methods which it then handed over to 'applied science' 
for use in practical contexts. I am told that this 
is at best a partial truth in other sciences. I know 
that it is rarely true in psychology, A careful review 
of the last twenty years in applied psychology will 
show that many, if not most, of the methodological 
advances in applied psychology were made by men 
working directly in some practical context. This being 
the case, researchers can afford to devote much of 
their time to working on practical problems without 
any fear that the development of new and basic meth¬ 
odology will thereby cease. 

It is encouraging to note that psychology at large 
has already had four valuable years of practice in 
working at problems of social significance. It is en¬ 
couraging to note that this work has been sound 
enough to evoke the support of hard-beaded military 
realists. One aspect of this situation is worthy of 
particular note. It is worthy of particular attention 
that men who were brought in to work upon very 
specific and highly localized technical problems found 
themselves increasingly assigned to task|» of greater 
complexity and greater significance. Men originally 
assigned to the improvement of selective tests gradu¬ 
ally earned the right to work with whole systems of 
dassifioation for combat assignments. In many cases 
work vrith relatively simple criteria based on outcome 
of training led over into the much more complicated, 
and more significant, evaluation of actual performance 
under fire. Psychologists originally assigned to im¬ 
prove the mechanics of day-to-day examinations finally 
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were given a free hand in revising whole programs 
of training and, indeed, of redefining the whole pur¬ 
pose of the training progrum. As the detailed history 
of this war is published, the thoughtful reader will 
see that here, as never before, psychologists have 
progressed from an original attack on the neat and 
simple to a later and more prolonged concern with 
the militarily important and methodologically com¬ 
plex. It is the speaker's conviction that this will 
ultimately be regarded by our profession as the most 
significant development of the war for the future of 
psychology. 

It is of the greatest importance that the lessons of 
the war shall not be lost. It is of the greatest impor¬ 
tance that attitudes and techniques which proved to 
have real practical signiflcazioe in attacking the pri¬ 
marily destructive social problems of the war shall be 
carried over for attacks on the primarily constructive 
social problems of peacetime. Yet this will be ac¬ 
complished only if psychologists in general recognize 
how they have achieved their present military status 
and if they recognize why they must transfer their 
efforts and their zeal to the attack upon common social 
problems. 

To this end, careful note must be made of one 
significant motivating influence of the wartime period. 
In the main, psychologists were not permitted to 
remain in their laboratories, or to work upon military 
problems in the comfortable isolation of their own 
campuses. Characteristically, they were transported 
bodily to the military establishment and compelled to 
live in day-to-day contact with military folk and mili¬ 
tary problems. As they sweated out tours of duty, 
they began to work upon certain problems—in a very 

Scanning Science — 

At the August meeting of the German Society of 
Anthropology, at Cassel, the opening address was by 
Dr. Waldeyer, of Berlin, on ^‘tho somatic differences 
of the two sexes." Its aim was particularly to bring 
out the contrasts between woman and man, with the 
purpose of applying the results to the education and 
**sphere” of woman. He argued that since a wide col¬ 
lation of measurements and statistics proves that she 
has a smaller brain, has less physical strength, pre¬ 
serves more traits of infancy and childhood in adult 
life, and has practically in all times and places held 
a position inferior to the man, that in our schemes of 
social improvement these undeniable facts should be 


large number of oases—simply because the problems 
forced themselves on their attention, day after day. 
Their problems, if you please, arose from the per^ 
sistent demands of the environment rather than from 
the pressure of some systematic conviction or profes¬ 
sional nicety. You will readily understand that the 
voice of the military environment became audible be¬ 
cause tho trained investigators were there in the mili¬ 
tary environment itself. If they had remained in 
their laboratories and in their studies, the voice of the 
military environment would have been, at best, muffled 
and not improbably distorted beyond recognition. 

You have beard my thesis. I advance it with the 
greatest humility, not as a revelation of some novel 
truth but as an effort to formulate what eveiyone 
here must surely realize. You may well ask why I 
bother to state the thesis at such length, if everyone 
recognizes its existence. It is advanced as the formu¬ 
lation of one hypothesis which may serve to stimulate 
some proportion of this group to think beyond the 
hypothesis itself toward the solution of a basic prob¬ 
lem. If such thinking should serve to negate the 
hypothesis 1 have advanced, well and good. The fate 
of the hypothesis is of infinitely less importance than 
that clear thinking should be done by those who are 
charged with socially signiffcant researches. The war 
has given the profession of psychology its greatest 
forward impetus toward the achievement of a place 
of importance at those council tables where the future 
of mankind may well be decided. It is by the thinking 
of such folk as you who ore assembled here that the 
effectiveness of these later counoib will be determined. 
May you think well I 


respected. The efforts of social democrats and society 
leaders to establish entire equality between the two 
sexes and to throw open to woman all the avenues of 
activity enjoyed by man, he intimates, are mistaken, 
and will prove failures; and quotes with approval the 
opinion of Bartels, who maintains that the education, 
physical and mental, of woman, however high it may 
be, should be always aimed to fit her for the duties of 
the family circle only. This conclusion will not be in 
the least acceptable to the '^advanced" women of the 
day, nor to those sociologists who see in woman's 
present condition, not the model of the fujture, but a 
survival from a barbaric past. 

—3 January 1896 
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S. 1720 


T he new science bill which was intro¬ 
duced into the Senate on 21 December 1945 
was briefly analyzed in last week's issue {Sci^ 
ence, 1946, 103, lO-ll). Using S. 1297 (the original 
Kilgore Bill) as little more than a point of departure, 
S. 1720 evolved from the October hearings sponsored 
by Senators Mognuson, Kilgore, and Fulbright, In 
the belief that the importance of the legislation re¬ 
quires scientists to be familiar with the details of the 
bill, the full text follows; 

In the Senate of the United States 

?9th CONGRESS, Ist Session, 21 December 1945 

Mr. Kilgore (for himself, Mr. Johnson of Colorado, 
Mr. Pepper, Mr. Fulbright, and Mr. Saltonstall) intro¬ 
duced the following bill, which was read twice and 
referred to the Committee on Military Affairs: 

A bill to proniote the progress of science and the 
useful arts, to secure the national defense, to advance 
the national health and welfare, and for other pur¬ 
poses. 

Be it enacted by the Senate and 'Bouse of Repre¬ 
sentatives of the United States of America in Congress 
assembled, That this Act may be cited as the ^^National 
Science Foundation Act of 1945.'' 

Dbclakation or Policy 

Sbo. 2. The Congress hereby finds that a full de¬ 
velopment and application of the Nation's scientific 
and technical resources is essential for the national 
defense, national prosperity, and the national health 
and welfare. The Congress declares it to be the pur¬ 
pose of this Act among other things to provide sup¬ 
port for scientific research and scientific development, 
to enable young men and women of ability to receive 
scientific training, to promote the conservation and use 
of the natural resources of the Nation, to correlate the 
scientific research and development programs of the 
several Government agencies, to achieve a full dis¬ 
semination of Boientifio information to the public, and 
to foster the interchange of scientific information in 
this country and abroad. The Congress further finds 
it essential for these purposes to create a central scien¬ 
tific agency within the Federal Government. 

SbO. 3, (a) There i$ hereby established an inde¬ 

pendent agency of the Federal Government to be 
known as the National Science Foundation (herein¬ 
after referred tp as the "Foundation"), and adminis¬ 
tered by an Adminislsrator (hereinafter referred to as 
the "Adminietrator”) who shall be appointed by the 
President, by and with the advice and consent of the 


Senate, and shall receive compensation at the rate of 
$15,000 per annum. The President shall appoint a 
Deputy Administrator, who shall perform the func¬ 
tions of tbe Administrator during his absence or when 
there is a vacancy in the office of the Administrator, 
and shall perform such other duties as may be dele¬ 
gated to him by the Administrator. The Deputy 
Administrator shall receive compensation at the rate 
of $12,000 per annum, 

(b) There shall be within the Foundation a Divi-« 
sion of Mathematical and Physical Sciences, a Divi¬ 
sion of Biological Sciences, a Division of Social Sci¬ 
ences, a Division of Health and Medical Sciences, a 
Division of National Defense, a Division of Engineer¬ 
ing and Technology, a Division of Scientific Person¬ 
nel and Education, a Division of Publications and 
Information, and such additional divisions, not to 
exceed three in number, as the Administrator may 
from time to time establish. The functions of each 
division shall be prescribed by tbe Administrator. 
Each division shall be headed by a Director, who shall 
be appointed by the Administrator and shall receive 
compensation at the rate of $12,000 per annum. 

(c) Except as provided in section 4, the Adminis¬ 
trator shall appoint and fix the compensation of sueh 
personnel as he may deem necessary to carry out the 
provisions of this Act. Such appointments shall be 
made and such compensation shall be fixed in accord¬ 
ance with the provisions of the civil-service laws and 
regulations and tbe Classification Act of 1923, as 
amended, except that, when deemed necessary by sd- 
eatific, technical, and professional personnel may be 
employed without regard to the civil-service laws, and 
their compensation fixed without regard to the Classi¬ 
fication Act of 1923, as amended. 

National Science Board and Divisional 
S ciENTuric Committees 

Sec. 4. (a) The Administrator, in exercising his 
authority under this Act, shall consult and advise with 
a National Science Board (hereinafter referred to as 
the “Board") and, through the Directors of the several 
divisions, with divisional scientific committees, on all 
matters of major policy or program or budget. The 
Board shall consist of nine members appointed by the 
President, by and with the advice and consent of the 
Senate, from among persona who are eapeeially quali¬ 
fied to promote the broad objectives of this Act, plus 
the chairman of the several divisional soientific com¬ 
mittees. The scientific committee for each division, 
exoept the Division of National Defense, shall consist 
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of not less than five and not more than fifteen mem> 
beifl appointed by the Administrator, with the ap¬ 
proval of the Board, except that the initial members 
of each divisional scientific committee shall be ap¬ 
pointed by the Administrator with the approval of 
the nine Board members appointed by the President. 

The scientific committee for the Division of National 
Defense shall consist of imt more than forty persons, 
of whom at least half shall be civilians appointed by 
the Administrator, and the remaining members shall 
be divided equally between such chiefs of services or 
divisions of the War Department and such chiefs of 
bureaus and offices of the Navy Department as the 
Secretary of War and the Secretary of the Navy, re¬ 
spectively, may from time to time designate. There 
shall be within the diviaionnl scientific committee for 
the Division of National Defense ii nine-man executive 
committee consisting of the chairmen of the divisional 
scientific committee, as chairman; four civilian mem¬ 
bers elected annually by the civilian members of the 
divisional scientific committee, together with two 
Army officers and two naval officers, one of each of 
whom should be charged in their respective Depart¬ 
ments with the coordination of research, designated by 
the Secretary of War and the Secretary of the Navy, 
respectively. 

Every effort shall be made to assure that each divi¬ 
sional scientific committee is re})resent:ativc of the 
major scientific interests and functions of its division. 
Members of tlie Board appointed by the President and 
members of the divisional scientific committees ap¬ 
pointed by the Administrator shall serve for three- 
year terms, except that (1) at least onc-third of such 
members originally appointed shall be appointed for 
one-year terms, and at least another third for two- 
year terms, and (2} any member appointed to fill a 
vacancy occurring prior to the expiration of the term 
of his predecessor shall be appointed for the remain¬ 
der of such term. 

No person who has served as a member of the 
Board or any divisional scientific committee shall be 
eligible again to serve as a member of the same group 
until the expiration of three years after his term has 
expired, except that a member appointed for a term 
of less than three years may be appointed for a suc¬ 
ceeding three-year term. 

(b) The Board and each divisional scientific com¬ 
mittee shall annually elect its own chairman from 
among its own members, and shall deivse its own rules 
of procedure. The Board and each such committee 
shall meet at the call of its own chairman or at such 
times as may be fixed by itself, but in no event less 
frequently than once each month. 

The Board shall appoint and prescribe the duties 


of an executive secretary of its own selection. The 
executive secretary, together with such clerical and 
professional assistance as may be determined by the 
Board to be necessary, shall assist the Board in carry¬ 
ing out its functions as described in this Act. 

(c) The Board shall continuously survey the activi¬ 
ties and management of the Foundation, and shall 
periodically evaluate the achievements of the Founda¬ 
tion in accomplishing the objectives of this Act. Each 
divisional scientific committee shall survey continu¬ 
ously the scientific field which it encompasses, shall 
undertake to determine the specific scientific needs of 
such field, and shall evaluate proposed programs and 
projects. The Board and each such cominittee shall, 
upon its own initiative or upon request by the Ad¬ 
ministrator, make appropriate recommendations and 
reports relating to its duties and findings. The Board 
and each such committee shall have full access to all 
information in the possession of the Foundation. 

(d) The Board may, whenever it deems necessary, 
make such rec.ommendations to the President and the 
Congress as in its opinion will further the objectives 
of this Act. The Administrator shall, whenever re¬ 
quested by the Board or any divisional scientific com¬ 
mittee, publish and disseminate widely any recommen¬ 
dations or reports prepared by the Board or such 
committee. The Administrator shall render an annual 
report to the President and the Congress, summarizing 
the activities of the Foundation, together with such 
recommendations as he may deem appropriate. The 
annual report shall include such independent recom¬ 
mendations concerning the budget, the organization, 
and the management of the Foundation, and such 
other recommendations as the Board and the divisional 
scientific committees may deem necessary to better 
effectuate the purposes of this Act. The annual re¬ 
port shall include whatever dissenting opinions may 
be submitted for that purpose by individual members 
of the Board or the divisional scientific committees. 

(e) Members of the Board and of the divisional 
scientific committees shall receive compensation at the 
rate of $50 for each day engaged in the business of 
the Foundation, and shall be reimbursed for their 
necessary travel and other expenses incurred in the 
work of the Board or of any such committee. Persons 
holding other offices in the executive branch of the 
Federal Government may serve as members of the 
Board or any divisional scientific committee, but they 
shall not receive remuneration for their services as 
such members during any period for which they re¬ 
ceive compensation for their services in auch other 
offices, nor shall they act in an official capacity for 
the Government agency by which they are employed 
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while they are eerving as mexnbers of the Board or 
such committee. 

(f) Mombera of the Board and of any divisional 
scientific committee established under the provisions 
of this Act, and any other ofificors or employees of the 
Foundation, shall bo chosen without regard to their 
political affiliations and solely on the basis of their 
demonstrated capacity to carry out the purposes of 
the Foundation and their fitness to perform the duties 
of their office. 

(g) The Administrator may create such specialiited 
additional advisory committees or employ the services 
of part-time advisory personnel as he may deem nec¬ 
essary to better ciTeetuate the objectives ot this Act. 
Persons so engaged shall be reimbursed for their 
necessary travel and other expenses incurred in the 
work of the Foundation. Such persons may be non¬ 
ce mpensa ted or may receive compensation at the rate 
not to exceed $50 for each day of service. Any person 
serving only in an advisory capacity pursuant to this 
section, including the members of the National Science 
Board and of the Divisional Scientific Committeca, 
may serve as such without i^egard to the provisions 
of sections 109 and 113 of the Criminal Code (18 
U.S.C., secs. 198 and 203) or section 19 (c) of the 
Contract Settlement Act of 1944, except insofar as 
such sections may under certain conditions prohibit 
any such person from receiving compensation in re¬ 
spect of any particular matter which directly involves 
the Foundation or in which the Foundation is directly 
interested; but nothing in this Act shall be construed 
to ijjodify, impair, or restrict the application of sec¬ 
tion 41 of the Criminal Code with respect to any such 
person. 

SuppOBT OF Research and Development 

Sec. 5. (a) The Administrator is authorized to 
enter into contracts or other arrangements pursuant 
to which he will finance, in whole or ui part, or other¬ 
wise support, research and development activities to 
be carried on by other Government agencies or by 
other organizations. 

(b) Of the funds appropriated to the Foundation 
and expended by it for research and development at^ 
tivities, not less than 15 per centum shall be expended 
for research knd development in each of the following 
fields: (1) National defense and (2) health and the 
medical sciences. 

(o) Of the funds appropriated to the Foundation 
for researdj and development activities (excluding 
funds expressly appropriated for national defense), 
not leas than 25 per eentum shall be apportioned 
among the States as follows: Two-fifths sLdl be ai>- 
portioned among the States in equal shares, and the 


remainder shall be apportioned among the States 
in the proportion that their respective populations 
bear to the population of all the States, determined 
according to the last preceding decennial census; and 
the amounts so apportioned to each State shall be ex¬ 
pended by the Administrator only for carrying on 
research and development activities in the facilities of 
tax-supported colleges and universities, including the 
land-grant colleges, within such State, In making 
contracts or other financial agree men ts pursuant to 
this provision, the Administrator shall, consistent with 
such general program as he may establish in order 
to carry out the objectives and provisions of this Act, 
give each individual iastitution the widest latitude in 
its choice of individual research and development 
projects, For purposes of this section the term 
‘‘State*’ includes Alaska, Hawaii, and Puerto Rico. 
Of the funds appropriated to tlie Foundation for re¬ 
search and development activities (excluding funds 
expressly appropriated for national defense), an ad¬ 
ditional per centum of not less than 25 shall be ex¬ 
pended in tile facilities of nonprofit organizations 
without regard to the above limitations relating to 
State quotas or the tax-supported character of the 
organization. In meeting the requirements of this 
subsection, the Administrator may take into account 
whatever funds may be expended by the Foundation 
for facilities to be operated by the land-grant, tax- 
supported, or other nonprofit organizations, even 
though the title or ownership rights of such facilities 
remain with the United States. 

(d) The activities of the Foundation shall be con¬ 
strued as supplementing and not superseding, curtail¬ 
ing, or limiting any of the functions or activities of 
other Government agencies authorized to engage in 
scientific research and development. Funds allocated 
by the Administrator to other Government agencies 
shall be utilized for projects approved by the Ad¬ 
ministrator and undertaken on behalf of the Founda¬ 
tion, and shall be in addition to, and not in lieu of, 
funds regularly appropriated to such other Govern¬ 
ment agencies. 

(e) In ail research and development activities fi¬ 
nanced or otherwise supported by the Foundation, the 
Administrator shall make e^ry effort to eliminate re¬ 
straints upon the free expression of scientific views 
and to insure full freedom in the exercise of creative 
talents, in the development of new ideas and in the 
methods of research. Any person engaged in such 
research and development activities shall not be pre¬ 
cluded from discussing, writing, or publishing his 
own findings and oonclusions irrespective of such other 
atraugements for publication and dissemination as 
may be made by the Adminis^ator. 
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SOHOLARBHIPS AND FELIiOWSHIPS 

Sbc. 6. The Administrator is authorized to award 
scholarships and fellowships to persons for scientific 
study or scientific work at nonprofit institutions of 
hi^fher education, or other institutions, selected by the 
recipient of such aid, for such periods as the Ad¬ 
ministrator may determine, in the United States or in 
foreign countries. Persons shall be selected for such 
BoholarshipB and fellowships solely on the basis of 
aptitude, within the limits of such State quotas as may 
be established to insure an equitable selection of such 
persons from among the States. Persons selected for 
such scholarships and fellowships may include em¬ 
ployees of the Federal Oovemnient and such employ¬ 
ees selected and detailed for scientific study or train¬ 
ing shall not lose their individual status or seniority 
ratings for reason of absence from regularly assigned 
duties during the course of such study or training. 

Register of Scientific PERSONNBii 

Sec. 7. The Administrator shall maintain a regis¬ 
ter of scientific and technical personnel and in other 
visyB provide a central clearinghouse for information 
concerning all scientific and technical personnel in the 
United States and its possessions. No individual shall 
be listed in such register without his consent. 

Use and Dissemination of Research Findings 

Sec. 8, (a) The Administrator shall make and 
maintain an inventory of all current federally fi¬ 
nanced research and development projects. In co¬ 
operation with the Commissioner of Patents, the Ad¬ 
ministrator shall establish a central register of all 
inventions, discoveries, patents, patent rights, and 
findings, including references to related data, in which 
the United States or any agency thereof has hny right, 
title, or interest, or which pursuant to this section have 
been freely dedicated to the public. The Administrar 
tor shall record, collect, edit, index, publish, and dis¬ 
seminate significant data on all inventions and dis¬ 
coveries and other findings produced in the course of 
federally financed research and development activities, 
or arrange with other Government agencies for such 
recording, collecting, editing, indexing, publishing, 
and dissemination. In consultation and collaboration 
with the Library of Congress and other Government 
agencies, the Administrator shall take such steps as he 
may deem necessary to make such information and 
other available significant scientific and technical infor¬ 
mation accessible to the public, including the prepara-^ 
tion and distribution of periodic catalogs, inventories, 
abstracts, translations, bibliographies, and microfilm 
reproductions, of researeh and development projects, 


contracts, reports, and publications. In tiie publican 
tion of such information, the Administrator may uti¬ 
lize private publishing f scilitiefi to the extent that he 
deems necessary or desirable, without regard to the 
provisions of section 87 of the Act of January 12, 
1895 (28 Stat. 622), and section 11 of the Act of 
March 1,1919 (40 Stat. 1270) (U. S. C., title 44, sec. 
111 ). 

(b) Each contract for federally financed researeh 
or development Entered into between any Government 
agency and any organization shall provide that such 
organization will make available to such agency full 
data on all inventions, discoveries, patents, patent 
rights, processes, and findings produced in thd course 
of such research or development, including such re¬ 
ports with respect thereto as may be required by sucb 
agency. Each Government agency, upon the request 
of the Administrator, shall moke available to him 
such data and such reports with respect to researeh 
and development activities financed by such agency, 
as may be necessary for the purposes of subsection 
(a). 

(c) Except as provided in subsection (d) below, 
all rights in inventions, discoveries, or patents now or 
hereafter owned by or vested in the United States or 
any Government agency shall be freely dedicated to 
the public, and any invention, discovery, patent, patent 
right, or finding hereafter produced in the course of 
federally financed research or development shall be 
freely dedicated to the public. 

(d) The head of any Gk)vernment agency financing 
by contract, or otherwise administering, federally fi¬ 
nanced research and development activities (including 
the Administrator in the case of the Foundation) may, 
by stipulation in the contract or by other advance 
agreement with any organization (other than a non¬ 
profit organization), provide for the retention by the 
contractor or by the inventor, or by their assignees, of 
such patent rights as the head of such agency deems 
fair and equitable and consistent with the national in¬ 
terest ; Provided, That— 

(1) such retention is in a field specified is the contract 
and as to which field the head of such Govemmimt agency 
has made a formal finding, prior to entorisg into such con¬ 
tract or other advance agreement that such field has beesi 
developed substantially as the result of earlier research 
or development activities of the contractor which were not 
federally financed; or 

(2) a later finding is made, pursuant to such proeedures 
as may be specified in the contract or other advance agree¬ 
ment, that the particular invention, discovery, patent, 
patent right, process, or finding haa been developed sub¬ 
stantially as the result of earlier researdi or develapitteAt 
activities of the contractor vdiich were not federal^ 
financed) or 
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(3) the eofttraetor or other recipient of ^aneial aa- 
eistance from the Gtovemment for reeearoh and develop¬ 
ment 1« currently contributing subatantlally to the ooet 
of the paxtieolar research and deTelopment project. 

In making any stipnlatioii in a oontraot or other 
advance agreement pursuant to this subaeotion, the 
head of the Government agency shall, in determining 
whet is deemed fair and equitable and in the national 
interest, be guided by the following principles: (1) 
That the Government’s interest is served best by mak¬ 
ing fully available to all users at the lowest possible 
charge any invention, discovery, or finding which may 
result from such federally financed research or de¬ 
velopment; (2) that whenever there are two or more 
facilities of comparable suitability available to meet 
the Government’s needs, the facility which requires 
no retention or least retention of commercial rights 
pursuant to this subsection shall be selected. Any 
contract or advance agreement made pursuant to this 
Hiibseotion shall in every ease provide for at least an 
irrevocable, nonexclusive, royalty-free license for gov¬ 
ernmental purposes to the United States under all 
inventions, discoveries, patents, or findings produced 
in the course of the research and development con¬ 
tracted for. 

(e) The head of each Government agency shall 
make a quarterly report to the President and to the 
Congress concerning contracts containing the pro¬ 
visions authorized by subsection (d), and shall include 
a list of all contracts containing such a provision en¬ 
tered into by such agency during the preceding 
quarter, the reasons supporting the approval of such 
provision in each case, the amount of Federal funds 
expended or to be expended under each contract con¬ 
taining such a provision, the name of the organization 
receiving the contract, and the general nature of the 
patent rights reserved for private use in each such 
contract. 

(f) Notwithstanding any other provision of this 
Act, the President, or any person designated for that 
purpose by him, may exempt from the provisions of 
this Act relating to dedication to the public, publica¬ 
tion, or dissemination, any aoieutifle or technical in¬ 
formation, data, patents, invention, or discoveries 
produced in the course of federally financed research 
or development, if and so long as the President or 
BUoh designated person determines that such exemp¬ 
tion is essential in the interest of national security. 

DwniiOPAcni^T or SoiaxaB and iNiraR- 

iTATXOKAli SxOHAKaB OF SCUSKTIFIC AKD 

Tbobkioal Ikfqrhatiok 

Sno, 9. (a) The Administrator is hereby author- 
^ed with tiiA approval of and through the tkqpartment 


of State to eonclude agreements with foreign govern¬ 
ments or agencies thereof relating to the ezohangn of 
scientific and technical information to faeilitate the 
mazimBm acquisition, dissemination, and use tiiereof. 
The Administrator may, whenever be deems it neces¬ 
sary to promote the objectives of this Act, defray the 
expenses of representatives of Government ageaunes 
and other organizations to accredit international sci¬ 
entific congresses and meetings. 

(b) The Administrator is hereby anthorized, with 
the approval of and throng the Department of 
State, to cooperate in any international research or 
development activities consistent with the purposes or 
provisions of this Act and to allocate and expend for 
such international researdi activities, such sums, 
within the limit of appropriated funds, as the Ad¬ 
ministrator may deem desirable, 

iKTBRDSPABTMENTAXi COORPIITATION 

Sec. 10. (a) There is hereby established an Inter¬ 
departmental Committee on Science, to consist of the 
Administrator, as Chairman, and the heads (or their 
designees) of such Government agencies engaged in or 
concerned with the support of scientific activity to a 
substantial degree as the President may from time to 
time determine. The Interdepartmental Committee 
Ahall meet whenever the Chairman so determines, but 
not less than once a month. 

(b) The Interdepartmental Committee shall advise 
and assist the Achninistrator in gathering and corre¬ 
lating data relating to the scientific research and de¬ 
velopment activities of the Federal Government; shall 
study and evaluate such data in relation to the pro¬ 
gram of the Foundation and the scientific research 
and development programs of the other Government 
agencies; and shall make such recommendations to the 
Foundation and other Government agencies and to 
the President as in the opinion of the Committee will 
serve to aid in effectuating the objectives of this Act 
and other legislation providing for Federal support 
of scientific research and development. The Adminis¬ 
trator, in consultation with the Interdepartmental 
Committee, shall, from time to time, make recom¬ 
mendations to the President for the achievement of 
maximum effectiveness in the conduct of all federally 
financed researoh and development. 

MlSC£LLAKSX)nS 

Sso. 11. (a) To enable the Administrator to carry 
out his powers and duties, there is hereby authorized 
to be appropriated annually to the Foundation, out 
of any money in ike Treasury not otherwise appropri¬ 
ated, such sums as may be necessary to carry out the 
provisions of this Act. The funds appropriated to the 
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Foundation, as herein authorized, and funds hereafter 
appropriated to any Government agency for scientific 
researdi or development, as herein defined, shall, if 
obligated during the fiscal year for which appropri¬ 
ated, or if reserved for a project expected to continue 
beyond the end of such year, remain available for ex¬ 
penditure for four years following the expiration of 
the fiscal year for which appropriated. After such a 
four-year period, the unexpended balances of appro¬ 
priations shall be carried to the surplus fund and 
covered into the Treasury. 

(b) The materiuls or etiuipment purchased by Fed¬ 
eral funds or furnished by the Federal Government 
in connection with research and development activi¬ 
ties shall bo tbe property of the United States. The 
Administrator shall not, however, through the Foun¬ 
dation or its own employees, operate any laboratories, 
pilot plants, or other such scientific or technical facili¬ 
ties which he may acquire. 

(c) In carrying out his functions under this Act, 
the Administrator is authorized— 

(1) to proscribe such rules and regulations as he deems 
necessary governing the manner of the operations of the 
Foundation and its organization and personnel; 

(2) to enter into contracts, or amendments or modifica¬ 
tions of contracts, without performance or other bonds, 
and without regard to section 3709 of the Revised Statutes 
fU. 8. 0., title 41, sec. 5) in the case of all contracts 
which relate to scientific research or development; 

(3) to make advance, progress, and, othor payments 
which relate to scientific research or development without 
regard to the provisions of section 3648 of the Revised 
Statutes (IT. S. C., title 31, sec. 529) ; 

(4) to acquire by purchase, or otherwise, hold and Re¬ 
pose of by sale, lease, loan, or otherwise, real and personal 
property of all kinds necessary for, or resulting from, 
scientific research or development; 

(5) to prescribe, with the approval of the Comptroller 
General of the United States, the extent to which vouchors 
for funds expended under contracts for scientific roseaich 
and development shall be subject to itemization or sub¬ 
stantiation prior to payment, without regard to the limita¬ 
tions of other laws relating to the expenditure of public 
funds and accounting thereof. 

(d) The following statutes, limiting the character 
and distribution of Government publications, atten¬ 
dance at scientific and professional conferences by 
Government employees, the purchase of literature by 
Government agencies, and related matters, shall not 
apply to the Foundation or, insofar as funds allotted 
by the Foundation may be used by any Government 
agency, to the use of such funds by any such agency: 
That cause of section 61 of the Act of Jamiarj^ 12, 


1805 (28 Stat. 601, 610; 44 U. S. C., sec. 71) reading: 
“but only one copy of any document shall be sold to 
the sarue person, excepting libraries or schools by 
which additional copies are desired for separate de¬ 
partments thereof, and Members of Congress”; sec¬ 
tion 92 of the Act of January 12,1895 (28 Stat. 601, 
623), as amended by section 8 of the Act of August 
23, 1912 (37 Stat. 360, 414; 44 U. S. C., sec, 96); 
section 87 of the Act of January 12, 1895 (28 Stat. 
601, 622), as amended by the second proviso of section 
11 of the Act of March 1, 1919 (40 Stat. 1213, 1270; 
44 U. S. C., sec. Ill); tliat part of section 1 of the 
Act of March 3, 1905 (33 Stat. 1156, 1213), which is 
codified as Forty-fourth United States Code, section 
118; section 94 of the Act of January 12, 1895 (28 
Stat. 601, 623; 44 U. S. C., sec. 219); that part of 
section X of the Act of March 3, 1905 (33 Stat. 1214, 
1249), which is codified as Forty-fourth United States 
Code, section 219a; the first proviso of section 11 of 
the Act of March 1,1919 (40 Stat. 1213, 1270); sec¬ 
tion 8 of the Act of June 26, 1912 (37 Stat. 139,184; 
5 U. S. C., sec. 83); section 192 of the Revised Stat¬ 
utes, as amended (5 U, S, C, 102); and section 1779 
of the Revised Statutes (5 U. S. C, 102). 

Definitions 

Sec. 12, As used in this Act— 

(a) “Research and development” means theoretical 
analysis, exploration, and experimentation in any field 
of science (including but not limited to the mathemati¬ 
cal, physical, biological, medical, and social sciences), 
and the extension of investigative findings and theories 
of a scientific or technical nature into practical appli¬ 
cation, including the experimental production and test¬ 
ing of models and processes. 

(b) “Federally financed research and development” 
means research and development financed in whole or 
in part from funds designated for research and devel¬ 
opment by the Federal Government under a contract, 
grant, or other form of financial assistance. 

(c) “Government agency” includes departments, 
independent agencies and commissions, corporations, 
and other instrumentalities of the Federal Govern¬ 
ment. 

(d) “Organizations” includes State and local gov¬ 
ernment agencies, corporations, partnerships, non¬ 
profit institutions, and individuals. 

(e) “Scholarships and fellowships” means stipends 
covering tuition and other fees, and such living, travel, 
and other expenses as the Administrator may deter¬ 
mine. 
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Ck>mmittee for a National Science Foundation 


Thts text of a etateifnent prepared by the Committee 
for a National Science Foundation appeared in these 
columns last week (Science, 1946, 103, 11). The fol¬ 
lowing list of names constituting the original signers 
is now available from the Committee, whose address 
is Room 170, Hotel Astor, New York City : 

0. A, Adams, ongineer, E. G. Budd Manufacturing Com¬ 
pany, Philadelphia; Charles 0. Adams, New York State 
Museum, Albany; C. H. Adams, profcHsor of mathematics, 
Brown University; T. Addis, professor of medicine, Stan¬ 
ford Medical School, California; Harold L, Alden, Le- 
under McCormick Observatory, ITniveraity of Virginia; 
William Phelps Allis, professor of mathematical physics, 
Massachusetts Institute of Technology; I. Amdur, De¬ 
partment of Choraietry, MassachuHetts Institute of Tech* 
nology; Thomas F- Anderson, Johnson Foundation, Uni- 
vcrsity of Pennsylvania; Donald U. Andrews, professor 
of chemifltry, Johns Hopkins University; Robert C. 
i^ngeii, Department of Sociology, University of Michigan; 
Frank Aydclottc, Institute for Advanced Study, Pnneo- 
ton, New Jersey. 

K. Wight Bakke, Institute of Human Relations, Yale 
University; C. Cauby Balderston, Wharton School of Fi- 
iiuncc and Commerce, University of Pennsylvania; Ed¬ 
ward Bartow, emeritus professor of chomistry, State 
Univoriiity of Iowa; Charles 11. Behre, Jr., professor of 
geology, Columbia. University; Raphael A. Bendove, Co¬ 
lumbia University Medical S.chool; Ruth Benedict, pro¬ 
fessor of anthropology, Columbia University; Wendell C. 
Bennett, professor of archaeology, Yale University; 
Charles P. Berkcy, emeritus professor of geology, Colum¬ 
bia University; Gordon W. Blackwell, Department of 
Sociology, North Carolina; David P. Boder, professor of 
psychology, Institute of Technology, Chicago; H. Dean 
Baker, Pupin Physics Laboratory, Columbia University; 
J. Lloyd Bohn, professor of physics, Temple University; 
Bart J. Bok, Bfarvard Observatory; Edison L. Bowers, 
Department of Economics, Ohio State University; Ernest 
W, Burgess, professor of eociolog)', University of Chi¬ 
cago; H. T, Briscoe, professor of chemistry, Indiana Uni¬ 
versity; Allan M. Butler, Harvard Medical School. 

Walter G, Cady, professor of physics, Wesleyan Uni¬ 
versity; Frank K. Cameron, professor of chemistry, Uni¬ 
versity of North Carolina; Leon Campbell, Harvard 
Obsorvatory; Robert C. Challman, Division of Resoarch, 
Nonvich State Hospital; W. Edward Chamberlain, De¬ 
partment of Radiology, Temple University; Robert Cham¬ 
bers, professor of biology, New York University; Agnes 
Chase, Smithsonian Institution, Washin^on, D. 0.; E. 
Chittenden, professor of mathematics, State University 
of Iowa; Richard G. Clarke, professor of chemistry, Wes¬ 
leyan University; Charles H. Colvin, aeronautical engi¬ 
neer, 320 Central Park West, Now York City; Edward 
G. Conklin, professor of zoology, Princeton University; 
Morris Llewellyn Cooke, Hay-Adums House, Washington, 

C.; John M. Cooper, professor of anthropology, Cath¬ 
olic University; Leonard S, Cottrell, Jr., Chairman, De¬ 
partment of Sociology and Anthropology, Cornell Uni¬ 
versity; Richard Courant, professor of mathematics, New 
York University; E. V. Cowdry, professor of anatomy, 
Washington Uxiiversity Medical School; R. Tracy Craw¬ 
ford, professor of astronomy, University of California; 
Harry Curtis, Dean of Engineering, University of Mis¬ 
souri; Howard J. Curtis, Monsanto Chemical Company, 
Knoxville, Tennessee. 

Leo M. Davidoff, Chief, Department of Surgery, Jewish 
Hospital, Brooklyn; Kenneth 8. M, Davidson, Director, 
Kxpeiiniotttiil towing Tank, Stevens Institute of Tech¬ 


nology; M. Demerae, Carnegie Institution, Cold Spring 
Harbor, New York; Dr. Moses Diamond, embryologist, 
Columbia Dental School; Theodore Dobzhansky, professor 
of zoology, Columbia University; John Dollard, research 
associate, Institute of Human Relations, Yale University; 
L. C- Dunn, Department of Zoology, Columbia Utiivowdty; 
John It. Dunning, professor of physics, Columbia Uni¬ 
versity. 

A. Einsteiu, Institute for Advanced Study, Princeton, 
New Jerw^y; Robert Elman, professor of sui^ery, Waah- 
ington University Medical School. 

Kasimir Fajnns, professor of chemistry, University of 
Michigan; I. Fankuchen, professor of physics, Brooltlyxi 
Polytechnic Institute; Marie ParnsAvorth, chemist, Metal 
and Thermit Corporation, Rahway, New Jersey; George 
E. Farrar, Jr,, Temple UnivorsBy Medical School; Enrico 
Fermi, professor of physics, Nuclear Institute, University 
of Chicago; E. D. Friedman, 1192 Park Avenue, New 
York City. 

A, L. Garbat, attending physician, Lenox Hill Hospital, 
New York City; Frederick J. Gaudet, Veterans Adminis¬ 
tration Guidance Center,^Stevens Institute of Technology; 
•lohn M. Gaus, professor of political science, University 
of Wisconsin; Samuel Gelfhn, physiologist, 80 Haven 
Avenue, New York City; R. W. Gerard, professor of 
physiology, University of Chicago; James Gilluly, profos- 
Kor of geology, University of California at Los Angeles; 
Clarence II. Graham, professor of psychology, Columbia 
University; David M. Grnyzol, pathologist, Jewish Hos¬ 
pital, Brooklyn; Harry Gnmdfest, OolumW University 
Medical School; Ralph H. Gundlach, professor of psy¬ 
chology, University of Washington; R. G, Gustavson, 
Vice-president, University of Cliicago. 

Danforth R. Hale, RCA Manufacturing Company, Har¬ 
rison, New Jersey; Calvin 8. Hall, professor of psychol- 
ogy, Western Reserve University; Robert B. prd- 

fessor of geography, University of Michigan; A. Irving 
Hailowell, professor of anthropology, Northwestern Uni¬ 
versity; H. B. Hass, professor of chemistry, Purdue 
University; Ernst Hauser, professor of chemistry, Massa- 
dmsetts Institute of Technology; Michael Heidelbcrger,, 
Columbia University Mediciil School; C. Judson Herrick, 
professor of neurology, University of Chicago; Melville 
J. Herskovits, profo^or of anthropolo^, Northwestern 
University; Max Hertzman, professor of psychology, Col¬ 
lege of the City of New York; Joel H. Hildebrand, pro¬ 
fessor of chemistry, University of California; John Hill, 
Assistant Curator, American Museum of Natural History, 
New York City; T. R. Hogness, professor of chemistry. 
University of Chicago; Pryns Ho^ine, Claremont College* 
Pasadena, California; Harold Hotelling, professor of 
economics, Columbia University; Maurice L. Huggins, 
research chemist, Eastman Kodak Company, Rochester, 
New York; W. 8. Hunter, professor of psychology, Brown 
University; Harold Thomas Hyman, Monmouth Memorial 
Hospital, Long Branch, Now Jersey. 

Herbert E. Isenburger, Department of Physics, Colum¬ 
bia Uuiversity. 

Preston E. James, professor of geography, University 
of Michigan; T, Duckett Jones, Harvard Medical School; 
Warren C. Johnson, professor of chemistry, University of 
Chicago. 

John 8. Karling, professor of botany, Columbia Uni¬ 
versity; Joseph H. Keenan, professor of meehanioal 
engineering, Massachusetts Institute of Techuolo^; 
Foster Kennedy, professor of neurology, Oomell Medical 
CoUego; Frederick G. Keyes, professor of chemlstrr, 
Massachusetts Institue of Technology; Paul Kirkpatrick, 
professor of physics, Stanford University j Morris Kline, 

Contifmed on page 62 




News and Notes 


Dr, Doncastf^r G, Humm has been sleoted president 
of the Southern California Academy of Criminology, 
an organization founded about twenty-five years ago 
by August VoUmer. 

Dr, G. W, FoXf professor of physics at Iowa State 
College^ has been named technical adviser to Gen. 
Douglas Mac Arthur and probably will spend about 
three months in Japan. Dr. Fox, working with one 
other scientist, will advise Gen. Mac Arthur as to 
which scientific activities should be encouraged in 
Japan and which, if any, should be discouraged. 

Dr. H. E. Hayward has been appointed director of 
the U. ’ S, Regional Salinity Laboratory, Riverside, 
California, succeeding Dr. 0.. C. Magistad, who re¬ 
signed to assume the direction of research for Libby, 
McNeill, & Libby in Hawaii. Dr. Hayward has been 
associated with the Salinity Laboratory since 1939, 
working on the salt tolerance of agricultural crops 
and the effect of saline substrates on the entry of 
water into roots. 

Dr. Lloyd W, Morris, who recently returned to his 
post as professor of physics at Louisiana State Uni¬ 
versity after three years war research oh radar and 
proximity fuses, delivered an address before the 
Louisiana State Chapter of the Society of the Sigma 
Xi on 20 November. His subject was: *^Can Pure 
Science Defended?” 

Dr. Dexter French, research chemist at the Corn 
Products Refining Company, has been appointed re¬ 
search assistant professor of plant chemistry at Iowa 
State College. 

Major John F. Sandfort, who has been* on leave 
from the Department of Mechanical Engineering, has 
returned to his duties at Iowa State College. 

JDr. C. Lee Huyck, formerly research chemist in 
charge of developing new products for the William 
S. Merrell Company, has recently joined the research 
ataff of the Winthrop Chemical Company, Rensselaer, 
New York, in the capacity of senior pharmacist, 

Lt. Col. William Beiner-Deutsch, Sn. C., lately ex¬ 
ecutive officer of 191st General Hospital in Paris, has 
returned to the United States. 

Df. Ernest B. Benger, general assistant manager of 
the Technical Division of the Rayon Department of 
the Bu Pont Company, has been appointed manager 
of the division, succeeding M. du Pont Lee, who was 
recently named general consultant in the Engineering 
Department, the company annoonoed on 6 December 


1945. A. E. Buchanan, Jr., continues in his present 
capacity as assistant manager of the Technical Divi¬ 
sion. 

Dr. Robert L, Pendleton, technical consultant in soil 
science for the Office of Foreign Agricultural Rela¬ 
tions, U. S. Department of Agriculture, has recently 
returned to Washington after ten months study of 
soils and land-use problems in Peru, Ecuador, the 
Canal Zone, Nicaragua, El Salvador, and Guatemala. 

Dr. Robert E. Allen, who recently obtained his Ph.D. 
at the University of Illinois, has joined the Research 
Laboratories of The Wm. S. Merrell Company, Cincin¬ 
nati, Ohio. Dr. Allen has been carrying out research 
work in the field of chemistry for the Office of Scien¬ 
tific Research and Development. 

Announcements 

Bat telle Memorial Institute has announced that the 
release of its laboratories and staff from .critical war 
research is being accompanied by a gradual resump¬ 
tion and expansion of its fundamental research. This 
type of research, which prior to the war always held 
a prominent place in Battelle's activities, is sponsored 
by the Institute itself as a public service and proceeds 
concurrently with industrially-sponsored work. 

As in previous years, Battelle’s fundamental re¬ 
search will be conducted both by members of the per¬ 
manent staff and by specially-appointed research fel¬ 
lows. Fundamental investigations by its permanent 
staff are now in progress in the fields of physics, 
metallurgy, welding, and electrochemistry. Research 
feUows who have been appointed recently are con¬ 
ducting investigations in the fields of chenustry and 
electrochemistry. 

Battelle fellowships are designed for graduates in 
the physical sciences who wish to pursue pos^aduate 
work in preparation for careers in industrial and sci¬ 
entific research. By cooperative arrangement with 
participating universities, the follow pursues academic 
work in a recognized graduate school and conducts 
his research for his thesis in the laboratories of the 
Institute. The problems investigated by Battelle fel¬ 
lows are, of course, problems in fundamental stnenoe. 

A major fundamental research investigation under¬ 
taken by the Institute is the study of tedmiques for 
using the electron microscope in the examination of 
inetallie and ceramic nmterials. A pew BCA meaxch 
model electron microscope was installed recently for 
use in this connection. The progi*am is a long^^rafige, 
one, having as its objective the'ncveaUng of informa*^ 
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tion whioh will widen the seope of itaefulnesa of tho 
eleatron mioroscope* 

According to Director Clyde Willianui, Beveral years 
may be required for tibe full realiaation of the Insti* 
tute's fundamental research plans. Much will depend 
on the manpower and equipment whioh can be made 
available for such studies. He also pointed out that 
many of the industriaUy-sponsored investigations at 
Battelle contribute directly to fundamental science. 
This is particularly true in the case of projects spon¬ 
sored by research associations or groups of like in¬ 
dustries banded together for the solution of problems 
basic to each industry. Quite often the solution to a 
strictly technological problem involves the solution of 
scientido problems underlying it. 

The Pontiftcal Academy of Sciences has undertaken 
to compile a general report of the scientific researt^h 
work accomplished throughout the world from 1939 to 
the present day. The Academy appeals, therefore, to 
its own members and to such scientists as are qualified 
to assist, asking them for their collaboration in this 
project, which ought to be carried through in the 
.shortest possible time if it is to attain the object 
in view. 

The general report will consist of a aeries of par¬ 
ticular reports referring to one or more countries 
and will treat various branches of science, following 
a distribution normally to be determined by the best- 
known scientific journals or reports as selected by the 
author. 

Each report should comply with the following rules: 

1) It should be concerned with publications issued 
from 1 Januaiy 1939 up to the time of the report j 

2) it should be preceded by a synthetic presentation 
of the situation of the scientific branch considered in 
the country or cotintries to which the study refers; 

3) it should relate the most important results at¬ 
tained; and 4) it should include a bibliography of as 
many works as possible, properly classified, even if 
they do not refer to the researches described in the 
general part of the report. 

Arrangements are being made for shipment of the 
material to Vatican City through the Apostolic Dele¬ 
gation in Washington, and men engaged in every field 
of Boientifle endeavor are a^ed not only to submit 
reports but also to send manuscripts and reprints of 
their publications, especially reviews, to Dr, Piero P. 
Pok, Chicago Mescal School, 710 South Wolcott Ave¬ 
nue, Chicago, Illinois. 

The Edm 0 Uof^l Cimmittee of the National Bureau 
of 8tanda^4a, in the course of its regular program of 
graduate instruction^ announces the following courses 
for the present a^adebio year; Eleotricity and Magne¬ 
tism, Dr, Alien IT. Aetin; Diiferential Equations, Mr. 


Samuel Levy; Petrographic Methods, Dr. Willard H. 

, Parsons; and Advanced Physical Chemistry, Dr. Wal¬ 
ter J. Hamer. Each course comprises 00 l^ture 
hours, and academic credit is given. 

In addition, the two following symposia of 60 hours 
each ore being presented this year, attendance at 
which is not subject to the usual academic regulations; 
Physical Methods in Chemical Analysis, under the 
direction of Dr. G. G, Manov; Properties of High 
Polymers, under the direction of Dr. B. Simha. 

A number of active workers in the field from aca¬ 
demic institutions and industrial laboratories in the 
country are participating as lecturers, together with 
members of the Bureau staff. 

Paul Bosenberg Associates, consulting physicists, 
have announced the opening of offices in the Wool- 
worth Building in New York City. Work will be 
done in radar, ultrasonics, television, optics, nuclear 
physics, and general physics. The head of the con¬ 
sulting firm, Paul Rosenberg, who before the war 
was lecturer in physios at Columbia University, has 
just completed four years war work with the Radi¬ 
ation Laboratory of the National Defense Research 
Committee at the Massachusetts Institute of Tech¬ 
nology. 

Journal of the History of Medicine and Allied 
Sciences, a new Quarterly published by Henry jSchu- 
man, 20 East 70th Street, New York 21, N. Y., ap¬ 
pears this month under the editorship of Dr. George 
Rosen. The Editorial Board, in addition to Dr. 
Rosen, consists of Dr«. Erwin H. Ackerknecht, Max 
H. Fisch, John F. Fulton, and Josiah C. Trent, and 
is to be assisted by forty-three consulting editors, ap¬ 
proximately half of whom are located in various for¬ 
eign countries. 

The publisher states that the aims of the new 
Quarterly are: “(1) to help medical men better under¬ 
stand daily tasks through a knowledge of the history 
of the medical past, and (2) to provide cultural stimu¬ 
lation and pleasurable moments for those to whom 
medical history is a hobby and a joy.” 

The cost of an annual siibscription is $7.60 in the 
United States, Canada, and Latin America, $8.50 else¬ 
where. 

Conferences at the Hague arc now taking place be¬ 
tween Netherlands educators and scientists and the 
members of a delegation from the United States, 
whioh includes professors from leading colleges and 
Government experts as well as six U. S. Army officers. 
The American visitors were officially received at Am¬ 
sterdam University by the Rector Magnifleus and 
Feike de Boer, mayor of Amsterdam. Additional 
meetings will be held in Utrecht, Rotterdam, and oth^ 
oitiee. Y 



Technical Papers 


Electrical Correlates of Peripheral Nerve 
Injury: A Preliminary Note^ 

R. Q. Grenell and H. S. Bukb 
Yale Vniversity School of Medicine 

In 1936 Burr, Lane, and Nimsj (i) described a new 
technic for the ineasuremeuts of bioelectric phenomena. 
Their method waa designed to discover whether or not 
living organisms possess potential diiferenccs, and, if 
so, to measure such differences independently of re¬ 
sistance changes and current flow. Further investiga¬ 
tion showed that the apparatus met the ideal require¬ 
ment, i.e. high input impedance (minimal current drain 
from the tissue), high stability, and high sensitivity. 
With this equipment available, the present experi¬ 
ments were undertaken to study potential differences 
of peripheral nerves (and of skin-surface areas) be¬ 
fore and after injury and during degeneration and 
regeneration. 

Three general type^ of experiments have been per¬ 
formed on rabbits and one on human cases, the sciatic 
nerve being used in all rabbit experiments and the 
ulnar nerve in the tests on human subjects: ( 1 ) direct 
moaBurements on peripheral nerve under various con¬ 
ditions; (2) measurements of limb surface EMF with 
the peripheral nerve undisturbed or blocked anatomi¬ 
cally (nerve crushed or severed); and (3) measure¬ 
ments of limb surface EMF following physiological 
notve block with procaine. 

In all oases, measurements were made by means of 
the Burr-Lane-Nims micro voltmeter, described by them 
in 1936. Reversible, nonpolarixable, Ag-Ag CI 3 brush 
electrodes were used, skin contact being assured by use 
of a salt electrode paste. The recorded data are in 
millivolts of potential difference between an indifferent 
electrode and an electrode moved from point to point 
along either a nerve or skin area. 

In the first series of experiments, the sciatic nerve of 
the anesthetized rabbit was exposed in the thigh, and 
potential differences between an indifferent electrode 
on the skin of the leg and four selected points along 
the nerve proper were recorded. The second type of 
experiment involved similar measurements on the limb 
surface under normal conditions as well as following 
section or crushing of the nerve at the mid-point of the 
exposed area. 

’^Ttae rabbits used in this study were provided In part 
under a contmet recommended by the Committee on Medical 
Research, between the Office of Sctentlflc Research and De- 
TeJ^ment and the YaJe University School of Medicine. The 
sttdy was aided by a grant from the Fluid Research Fund 
of the latter Institution. 


In the third series, rabbit sciatic nerveit were in¬ 
filtrated with 3 cc. of 4-per cent procaine without ex¬ 
posure of the nerve; in the human, ulnar nerves were 
infiltrated at the elbow with 3 cc. of 0.6- or 1-per cent 
procaine (in a few caaca a preKsaine-adrenaline mix¬ 
ture was used). Records were made prior to injection, 
and following injection until the effects of the block 
had worn off. 

The initial experiments in which measurements were 
made di^^M^tly on the sciatic nerve in rabbits showed 
unequivocally that a potential gradient along the nerve 
is present. Distal points are negative to proximal. 
If the neiwe is crushed so that the sheath is tom or 
traumatized, an injury potential is obtained (i.e. there 
is the expected peaking of the curve in the injured 
area). 

Data obtained in the second type of experiment 
indicate that the potential differences recorded from 
the surface of the limb were modified by, or correlated 
witli, the state of the peripheral nerve supplying the 
area. The acute effect of nerve section is a reversal 
in polarity of surface potentials. 

These results led to an attempt to discover whether 
functional nerve block would be reflected in the sur¬ 
face measurements in a manner similar to physical or 
anatomical injury. In the rabbit, a series of six points 
on the skin, placed along the distribution of the sciatic 
nerve, showed a tendency toward significantly altered 
potentials following procaine injection of the nerve 
trunk. An hour following infiltration, many of these 
points showed a reversed polarity of considerable mag¬ 
nitude. This condition lasted for 45 minutes. Fol¬ 
lowing this was a fall in potential until after the lapse 
of slightly more than two hours, when the potentials 
returned to approximately normal This type of re¬ 
sponse is entirely absent when the degenerated sciatic 
nerve of the rabbit is infiltrated with procaine. 

The results were so striking that a similar experi¬ 
ment was performed on human subjects. In these 
cases, three points were chosen along the hypothenar 
eminence lying within the ai'ea of distribution of the 
ulnar nerve. In the normal subject, as in the ex¬ 
perimental animals, these three points show a marked 
shift in the measured potential difference. 

In the case illustrated (Fig, 1 ), within 25 minutes 
after infiltration of the ulnar nerve with procaine, 
these three points were markedly positive. Twenty- 
five minutes later, with the return pf flexor function, 
the potentials bad dropped very considerably and con¬ 
tinued to drop through the return p£ sensation and, 
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After the lapse of three hours, had returned to their 
normal relationships. This can be clearly seen in 
Pig. L The polarities represented here are those of 
the moving electrode. 



In man, procaine block produces changes of as much 
as 50-60 mv in the surface EMP of the functionally 
disturbed area. The curves in the human cases arc 
much more striking than those of the rabbits, perhaps 
ihie in part to the fact that the rabbit nervous system 
was partially depressed, initially, by anesthesia. 

It is clear from the results of these experiments 
that the condition of the peripheral nerve is reflected 
in the changing surface potential differences. The 
mechanism through which these ciianges are brought 
about is now being studied, and a clinical test for 
peripheral nerve injury is being developed. 
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Spinal Conditioning in Dogs 

W. N. KmitOGO, N. H. Pbonko, and Jambs Dbbse 
Conditiontng Laboratory, Indiana University 

One of the moat striking observations of recent 
years in the field of psychology and neurophysiology 
has been the observation that learning—or what ap¬ 
pears to be learning of a rudimentary sort—can occur 

the caudal extremities of hi^er vertebrates after 
the spinal cord has been completely transected. This 
seem te mean that the organism, or a frag- 


mentaty part of it, can form simple associations with-^ 
out the aid of the cerebrum or of any of the higher 
centers of the central nervous system, and that these 
centers are tbereforo unnecessary for the occurrence 
of learning of the sort indicated. 

The most extensive series of investigations on this 
topic has been conducted by Culler and Shurrager 
(1, 2, 3, 4), who used acute spinal dogs as experi¬ 
mental subjects. Their method was to pair an electric 
shock to the tail (the conditioned Btimulus) with an 
electric shock to the fof)t (the unconditioned stimulus). 
Before training, the shocks to the Uil produced no 
observable response in the flexing (semitendinosus) 
muscle of the leg; but after pairing of the conditioned 
and unconditioned stimuli, the tail shocks by them¬ 
selves would then cause the semitendinosus muscle to 
contract. 

We wish to report here some recent experiments at 
Indiana University in which conditioned-reflex train¬ 
ing of a similar nature was attempted with chronic 
spinal dogs, A more complete account of the findings 
will appear subsequently in the psychological journals. 

The conditioned stimulus in the present experiments 
was an electric shock to the left rear foot, and the un¬ 
conditioned stimulus was a shock to the right rear 
foot. The response to bo conditioned was the moving 
or fle.xing of the entire right hind limb. Each of the 
subjects was given 1,000 conditioning trials in groups 
of 100 trials each, spaced on alternate days over a 
period of about three weeks. 

Despite the differences in experimental technique 
between the two investigations, there was clear evi¬ 
dence in each of our preparations that a muscle twitch 
or instantaneous jerk of the right rear leg could be 
evoked by the conditioned stimulus to the left rear 
foot. I'he twntch response was small in amplitude 
and of very short latency. We assume this twitching 
movement of the right rear member to be the same as 
the spinal conditioned response observed in the acute 
preparation by Shurrager and Culler. 

The twitch response observed in our chronic spinal 
animals, however, was only a part of the behavior 
elicited by the conditioned stimulus. The records of 
movement of the right hind limb also disclosed a sec¬ 
ond and conflicting type of reaction. In place of the 
muscle twitch or incipient flexion there often occurred 
an extension of the right rear limb, ue, the crossed ex¬ 
tension reflex. Although the extension response was 
initiated immediately by the conditioned diock, it 
usually lasted for from two to three seconds. With 
respect to duration it had no resemblance^ therefore, 
to the very brief jeik of the flexing muscles. 

The two sorts of reflex movements were antagonistic 
and BQUtually inhibitory. They never occurred together 
on the same trial. One response would usually pr^ 
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doxoinate for eeveral trials and th;ea be superseded by 
the other. Yet there can be no doubt that both re¬ 
sponses were genuine and also that they were unstable 
(appearing and disappearing) even though the stimu¬ 
lating conditions remained the same. 

Frequency graphs of the flexing twitch as well as of 
the extension response were so irregular that they were 
quite unrecognizable as learning curves. The only sim¬ 
ilarity to the typical curve of learning was that each 
response was absent at the start of training and in¬ 
creased somewhat in frequency during the later trisds. 
When both the crossed extension and the flexion re¬ 
actions were considered together, the oombiued fre¬ 
quency of responsiveness for all animals rose grad¬ 
ually for the first 300 trials (ca. one week) and con¬ 
tinued at approximately 20 per cent responsiveness 
for the remaining 700 trials (ca, the two additional 
weeks). 

In spite of this irregular level of about 20 per cent 
which persisted when both responses for all subjects 
were pooled, we could find no evidence of retention, 
over the intervals between experimental sessions, in 
the behavior of any one individual considered by itself. 
It should be clear, moi’cover, that the spinal behavior 
of the present subjects cannot be satisfactorily .fitted 
into the conditioning formula, since that behavior was 
a combination of two antagonistic responses, now one 
ocourrmg, now the other. 

The conclusion to be drawn from these results is 
certainly not that spinal conditioning must be some 
sort of an artifact, but simply that we have not been 
able to establish it in chronic spinal animals under 
the conditions of the present experiments. The fluctu¬ 
ating responses of our preparations seem to us to be 
more adequately described as temporary changes in 
reflex behavior. 
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A Gastric Mucigogue Action 
of the Alkyl Sulfates 

Harry Shat, S. A, Komarov, H. SiPiiET, and 
Samuel S. Fels 

Medical Research Laboratory^ Samuel S, Feh 
Fund, Philadelphia 

The conttnued introduction of new remedies for the 
management of gastric and duodenal ulcer is suflScient 
evidence that the last word on such remedies has not 
been written. In th« past the problem has been con¬ 


cerned chiefly with the eSeet of the extrinaie agent 
upon gastric acidity and to a lees extent with its efteot 
on peptic activity. Certain of the detergents have 
recently attracted attention on account of their anti^ 
peptic action. The present studies supply the flrst 
evidence that these detergents can stimulate an intrin¬ 
sic gastric mechanism—secretion of muous—which 
serves to protect the mucosa, mechanically, by its 
antacid effect, us well as to enhance any antipeptio 
activity which ^he agent itself might possess. 

In a recent series of articles Shoch and Fogelsou 
(8) reported that sodium alkyl sulfate inactivates 
pepsin in vitro without altering the pH of the solu¬ 
tion; that it does the same in vivo and, when 
administered to dogs with gastric ulcers produced ex¬ 
perimentally by histamine, prolongs their lives eon- 
siderably (^); and that it gave strikingly good clini- 
eal results in patients whose ulcers appeared to be 
intractable under other forms of therapy (.if). The 
in vitro effects of these agents have been confirmed 
by others (^) and by ourselves. Regarding the in vivo 
effect, no such uniformity of results has been reported. 
Kirsner and Wolff (5), as well as Steigmaun and 
Marks (10)^ failed to obtain the beneficial clinical re¬ 
sults described by Fogelson and Shoch. 

On administering to rats either of two highly puri¬ 
fied products,^ sodium dodecyl sulfate (Ci^) and 
sodium **Lorol” sulfate (a mixture of C 13 chiefly, 
plus some and Cj^), we observed in many of the 
animals a copious gastric secretion which appeared 
to be very rich in mucus. These results will be re¬ 
ported elsewhere. In view of the importanoe of 
mucus and its specific component, mucin, in protecting 
the gastric mucous membrane from destruction (ulcer¬ 
ation) by the gastric juice, we were especially inter¬ 
ested in the mucigogue action of the aforementioned 
agents. To determine whether these agents acted 
similarly in other animal species and also to obtain 
adequate quantities of mucus for study, we conducted 
experiments on dogs, the results of which form the 
substance of this report 

In fasting dogs under nembutal anesthesia, the 
stomach was isolated by lig^ion of the esophagus in 
the neck in oonjonotion with Ugation of the pylorus 
either alone or with the addition of a ligature around 
the antrofundal juncture, according to a technique 
previously described (ff). The latter procedure estab¬ 
lished a pyloric and a main stomach compartment. 
The whole stomach or the oomportmenta were fistul- 
ieed/ as the cose might be. The whole stomach or the 
pouches were lavaged tbm*ou|^y with saline at 58^ C* 
until the last lava^ returned clear (2 to 4 lavi^^). 
The gastiie contents were iAim aUowed to drain an^ 
when the secreted material was represented by 
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^kalino muous, a control specimen of an hour’s secret 
tion was then ooUeeted, in 15-iiunate fraotions for the 
dodecyl sulfate or sodium '*Ix>roI” sulfate in saline 
or distilled water, warmed to body temperature, was 
then introduced slowly through the fistula. The 
quantity introduced was auifieient to fill the whole 
stomach or pouch at a pressure of 5 to 6 cm. of water. 
The tost agent was allowed to remain in the stomach 
at this pressure for 1 to 1.5 hour. The gastric con¬ 
tents were drained completely, and the gastric accre¬ 
tion was collected. A 2'per cent solution of aodlnin 
first hour and subsequently in 30- or 60-minute frac¬ 
tions for an additional 2 or 3 hours. The specimens 
were analyzed for mucin by two methods® (gravimetric 
and colorimetric) developed in our laboratory. Since 
the gastric secretion following the introduction of the 
alkyl sulfates was always alkaline, the alkalinity was 
determined—by acidification, followed by removal of 
€02 hack titration with alkali. Pepsin was deter¬ 
mined by Nierenstein's and Schiff’s modification (7) 
of Mott’s method; and pH was determined eolorimetri- 
cally and, when possible, with the glass electrode, 
using the Beckman pH meter. 

In the evaluation of the effects of the sodium alkyl 
sulfates upon gastric secretory function, two phases 
can be distinguished: (1) immediate effect, as re¬ 
flected in the composition and physical properties 
of the instilled solution while in the stomach; (2) 
aftereffect, as manifested by the secretory response of 
the mucous membrane after the stomach is emptied. 

The volume of fluid recovered from the stomach 
after 1 to 1.6 hour was never greater than the volume 
of fluid instilled. On the contrary, when the instillate 
was an aqueous (hypotonic) solution of the deter¬ 
gent, a small decrease (about 7 per cent) in the vol¬ 
ume of the gastric contents was actually observed. 
Although the aqueous alkyl sulfate solution, when 
introduced into the stomach, contained no chloride, 
the gastric oontonts recovered contained a consider¬ 
able amount (e.g. 38.9 m.eq. for the experiment illus¬ 
trated in Fig, 1). They were quite viscous and con¬ 
tained much mucin (0.21 per cent). 

The volume of mucus secreted during this period 
could not be detennmed directly but could be calcu¬ 
lated. If we assume that the mucus secreted during 
the period in which the alkyl sulfate solution was in 
the stomach had the some concentration of glucuronic 
acid derivatives as that aeoreted for the second hourly 
period following the withdrawal of the test solution, 
the voluiUe of mucus added to the instillate by the 
atoxnach mucosa was fairly large (e.g. for Dog 4 
in the experiment Ulustrated in Fig. 1, 26.6 oc.), 

•?o be rf parted 


Similar calculations on the assumption that the ohlo^ 
ride concentrations of the two specimens were equal 
would lead to erroneous values for the volume of 
mucus added by the stomach (6.g* for Dog 4 in the 
experiment illustrated in Fig, 1, 86 ec.)« 

The results of such calculations are, however, of 
value in other respects. Teorell {11) views the gaa* 
trie mucosa as a dialyzing membrane which is per¬ 
meable to sodium chloride among other substances* 
These data ofCer impressive evidence that the chloride 
added by the stomach to the alkyl sulfate solutions 
is only partly the result of an actual secretion of 
chloride with the mucus, being derived to a greater 
extent from tissue fluid (blood) by diffusion. Fur¬ 
thermore, since the chloride addition is accompanied 
by an actual decrease in the volume of solution in¬ 
troduced into the stomach, a corresponding and quite 
considerable amount of water must have been ab¬ 
sorbed. These results ai’e of especial interest, since 
the problems of the absorption by, and diffusion 
through, the gastric mucosa are still moot questions 
in gastric physiology. 

The effect of the alkyl sulfates on gastric secretion 
is not limited to the period of contact with the mucosa. 
After the withdrawal of the agent the secretion of 
mucus continues at a very high, although gradually 
diminishing, rate for several hours. 

Fig. 1 shows data of the rate of secretion of 
mucus and the output of mucin for a representative 
experiment. Our other experiments gave strikingly 
similar results. According to Babkin and his asso¬ 
ciates (I), rhythmic stimulation of the vagi with a 
weak current is a rather specific stimulus for the 
secretion of mucus, Babkin selected one of Vine- 



berg's experiments (i.3) as representative of such an 
effect in the dog. When we calculated from Vine- 
bexg’s table the volume of secretion per hour per 
kilogram body weight (results incorporated in Fig, 
1), on which basis we calculated our own data, the 
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xxvuoigDgue effect of the agents we employed was found 
to be much greater than that of such a powerful stimu¬ 
lant as rhythmic stimulation of the vagi. 

The mechanism for the stimulation of mucus secre¬ 
tion by the alkyl sulfates appears to be mainly, if not 
exclusively, a local one. The introduction of a 2~per 
cent solution of the alkyl sulfates into an isolated 
pyloric pouch in a dog under anesthesia was without 
elfoct upon the secretion of mucus from the body of 
the stomach. Furthermore, mucus secretion stimu¬ 
lated by these agents was not appreciably influenced 
by atropinization of the animals 


hyperemia after the use of sodium dodecyl sulfate. 
However, after the use of sodium "Lorol” sulfate the 
gastric mucosa displayed areas the condition of which 
no longer could be considered as a response within the 
limits of physiological stimulation Comparing our 
results with those recently reported by Hollander (3) 
for a variety of mucus stimulants, sodium dodecyl 
sulfate appears at this stage of the investigation to 
be the most innocuous stimulant of gastric mucus 
secretion. ^ 

Evidence is accumulating to show that a constantly 
renewed layer of mucus is the chief agent which pro- 


TABLE 1 

Compos It ION or Gastkic Shcuktion in Rksponsb to 2-Per Cent AgrROUs Sodium Alkyl Sulfate 


AllcyJ 

flulfate 

No. of 
samples 

Chloride 
m.eq./liter 

No. of 
samples 


pH 

No. of 
samples 

Albulinlty 

m.eq^/liter 

Ranjiie 

Mean 

Range 

Method 

Range 

Mean 

ScMJinm 

dodecyl 

BulJtate 

16 

0.'5-134 

118 

20 

0 

7.6 -8.7 

8.27-8.42 

Color. 

Electro. 

9 

28-87 

20 

Sod linn 
‘*Lorol” 
Hulfaie 

6 

9r,-127 

115 

7 

7.1 -8.6 

Color. 

5 

27-81 

80 


The mucus secreted under the influence of the alkyl 
sulfates has physical and chemical properties very 
similar to those described in the literature as most 
rep3H3isentative of pure gastric mucus. This mucus 
appears as one of two types: one, opaque and so vis¬ 
cous that, in handling, it could only be divided by 
cutting with scissors; the other, clear, gelatinous and 
quite viscous, but still fluid enough to flow, though 
with great difficulty, through a small glass cannula. 

The analytical data (Table 1) for chloride, alkalin¬ 
ity, and pH values of the mucus secreted are in good 
agreement with those reported by Vineberg {12) and 
by Hollander (.?). We consider the action of the 
alkyl sulfates, in the concentration studied, upon the 
gastric mucosa to be quite selective and limited to 
the mucous cells, since the pH and chloride values 
of all specimens were typical for pure mucous and 
only the merest traces of peptic activity were seen 
in n few. 

The samples of mucus obtained by the use of 
sodium dodecyl sulfate were found on microscopic 
examination to contain only a few cellular elements— 
single leucocytes and columnar cells in various stages 
of disintegration. These ore considered normal con¬ 
stituents of mucus. Careful gross examination of 
the gastric mueosa immediately after the completion 
of the experiment showed only an active physiological 


tects the mucous membrane of the stomach from diges¬ 
tion by such a highly destructive agent as active gas¬ 
tric juice. Any breakdown of this mechanism will 
contribute to the development of ulceration. An 
agent specifically stimulating mucus secretion should, 
•therefore, enhance such a protective mechanism. If 
we consider that in addition to their mucigogue prop¬ 
erty the alkyl sulfates also have the ability to inacti¬ 
vate pepsin under certain conditions, these agents 
appear to have promise for the treatment of ^‘peptic*' 
ulcers, provided conditions of administration can be 
devised to permit effective action of the drug. 
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I>€gradation of Streptomycin and the 
Structure of Streptidine and Streptamine 

H. B. CAirrsB, R. K, Claek, Jr., S. R. Dickmak, 
Y. H, Ixx), J. 8. Meek, P. 8. Skeli*, 
and W A. Strong 
Noyes Laboratory of Chernistry 
University of Illinois, Urbana 

J. T. Albebi, Q. R. Bartz, 8. B, BiNKiiKV, H, M. 

Crooks, Jr., L R . Hooper, and M. C. Rbbstock 
Research Laboratories 
Parke, Davis and Company, Detroit 

Brink, et aL (J) recently described the degradation 
ot! streptomycin into two basic fractions which they 
designated as streptidine and streptobiosamine. Li' 
formation eoncerning the composition of streptobio' 
sarnine and its derivatives was presented, and the em- 
pirieal formula of streptidine was given. Similar 
work has been in progress in our laboratories, the 
results of which closely parallel those reported. The 
purpose of tliis communication is to present certain 
of these data with especial reference to the structure 
of the streptidine. 

Streptomycin hydrochloride (5) is completely in¬ 
activated on standing 24 hours in anhydrous 1.0 N 
methanolic hydrogen chloride without forming a new 
basic group. The addition of two volumes of ether 
completely precipitates the guanidine, which we pnwi- 
ously reported (2) as one of the fxmctional groups of 
streptomycin. Prom the supernatant solution there 
is readily obtained an amorphous, optically active 
hydrochloride of a nonguanidine base whoso proper¬ 
ties agree with those of '^methyl streptobiosaminidc 
dimethyl acetal hydrochloride*' (f). 

Addition of picric or sulfuric acid to an aqueous 
solutioh of the guanidine hydrochloride gives an in¬ 
soluble crystalline picrate or sulfate. Those salts are 
readily recrystallizcd from hot water. 

Guanidine picrate: m.p. 271-273®, Anal. Galcd. for 
G«H„N«0*-2 CoH,NA: C, 33.34; H, 3.36; N, 23.33. 
Found: C, 33.33; H, 3.60; N, 23,50. 

Guanidine mdfate: Dec. ca. 310®. Anal. Calcd. for 
CeH„N,04 *H;S0*-H«0: 0, 26.40; H, 6.82; N, 22.20; 
S, 8,45. Found: 0, 25,43, 26.75; H, 6.63, 6,86; N, 22.20, 
(Micro Dumas), 0.0 (Van Slyke amino nitrogen) ; S, 8.57, 
8.30. 

Oumidine hydrochloride: Obtained by dissolving the 
picrate in methanolic hydrogen chloride and adding ether, 
dnoZ. Oaled. for C^fl:„NoO* • 2HCa; 0, 28.66; H, 5.97; N, 
26.08; 01, 21.19. Found: C, 29.10; H, 6.23; N, 24.20; 
01, 20.80. 

These analytical data agree best for salts of a 
diguanidine base of the composition C8Hi8Nfl04. This 
oompound has the aame enqoirical formula as that sug¬ 


gested by Brink, et al. (1) for streptidine, and, al¬ 
though there are no confirmatory data, we presume 
they are identical. 

Streptidine sulfate is also obtained in excellent yield 
by allowing a solution of streptomycin chloride in 1 N 
sulfuric acid to stand at 37* for 45 hours. The sul¬ 
fate is precipitated in nicely crystalline form by add¬ 
ing three to five volumes of acetone to the reaction 
mixture. 

Streptidine is hydrolyzed by rcfiuxing for 48 hours 
with 6 N alkali yielding four moles of ammonia and a 
new base, for which we propose the name streptamine. 
This base is readily isolated iis the slightly soluble 
sulfate by neutralizing the hydrolysis mixture with 
sulfuric acid and adding an equal volume of methanol. 
The sulfate thus obtained is puritiod by recrystalliza¬ 
tion from aqueous methanol. ' 

Streptamine sulfate: Dec. ca, 340®, Anal. Calcd. for 
C.ni4Na04-H^0*: C, 20.10; H, 6.83; N, 10.13; S, 11.60. 
Found; C, 26.67; li, 6.10; N, 9.91 (Micro Dumas), 10.03 
(Van Slyke amino nitrogen) ; 8, 11.55. 

The hydrolysis of streptidine evidently proceeds as 
shown in the following equation: 

aHi4N«04 + 4H«0-^^H^4N.0* + 4NHa + 200, 
Streptidine Streptamine 

These results, coupled with titration data and the 
Sakaguehi test, establish with some certainty that the 
six nitrogen atoms of streptidine are present as two 
mouosubatituled guanidine groups which are replaced 
by two primary amino groups in streptamine, 

Streptamine is converted into a mixture of poly¬ 
benzoyl derivatives by the Schotten-Baumann pro¬ 
cedure, Further treatment with benzoyl chloride in 
pyridine yields a product melting at 350-351°, the 
analyses of which agree fairly well for hcxabenzoyl- 
streptamine. 

Anal. Calcd. for C, 71.79; H, 4.77; N, 

3,49. Found: 0, 71.02; H, 4.94; N, 3.55. 

Hexabenzoylstreptainine is converted into N,N-di- 
benzoylstreptamine by refluxing with 0.5 N methanolic 
sodium hydroxide. The N,N-dibenzoyl derivative melts 
at 276-277° and gives a negative ester test. 

Anal. Caled. for C«Ha«N.O,: C, 62.14; H, 6.75; N, 7.26. 
Found: 0, 60.05, 00.64; H, 5.78, 6.06; N, 6.93, 7.20 
(Micro Dumas), 0.0 (Van Slyke amino nitrogen). 

Hexa-aoctylstreptamine is produced by heating 
streptamine sulfate with sodium acetate and acetic 
anhydride, the crude product being purified by sub¬ 
limation under reduced pressure. Hexa-acetylstrepta- 
mine is relatively insoluble in organic aolvents and 
sublimes below 3W* when heated on a hot stage. 

Anal. Calcd. for C*ifH*NAo: C, 60.23; H, 6.09; 6.61. 

Found: 0, 60.18; H, 6.20; N, 6,66. 
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Periodate oxidation of atireptidine, Btrsptamine, and 
their derivatives: Since these substances are poly> 
hydroxy compounds, a study of their behavior toward 
periodate seemed promising. As a model compound 
guanidoethanol sulfate was investigated. In contrast 
to ethanolamine, the guanidine derivative did not re¬ 
duce periodate at pH 2-7, Streptidinc reduced two 
moles of periodate; streptamine, six; dibenzoylstrep- 
tamine, two. No formaldehyde was formed from any 
of these compounds. 

The fact that streptamine requires six moles of 
periodate indicates that the four hydroxyl and two 
amino groups are located on adjacent carbon atoms. 
The absence of formaldehyde production and the 
utilisation of six moles of periodate both strongly 
point to a cyclic structure, since an open chain mole¬ 
cule should yield at least two moles of formaldehyde 
and require only five moles of periodate. On the basb 
of these results and the analytical data, streptamine 
is best formulated as a diaminotetrahydroxyoyclo- 
hexanc. Of the three possible arrangements of the 
amino groups (1,2; 1,3; 1,4) the 1,2-isomer is excluded 
by virtue of the fact that streptidine and N,N-diben- 


soylfltreptamine oonsume only two moles of periodate, 
whereas the l,2-oompou&d would use three moles. 
Streptidine and streptamine may be provisionally an- 
signed one of the two following formulae: 


NH—X NH—X 

in (Ih 

HO—ch'^ '^ch—oh ho—oh^ '^ch—oh 
HO—(I n (1 h—OH ho—^ (in-NH—X 

CH CH 

NH—X (in 


streptamine X = H 

-NTT 

Streptidine X = 

The isolation of the products resulting from the 
periodate oxidations is in progress and sbotiid dis¬ 
tinguish between these possibilities. 
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Scanning Science — 

Helmholtz, Hertz, and Kundt, the three greatest 
physicists of modern Germany, have died within two 
years, and the friends of German science feared that 
this loss would be followed by a standstill in physics, 
or at least by a lack of really important discoveries. 
But now we have Professor W. Riintgen’s investiga¬ 
tions in the physical laboratory of the University in 
Wiirzburg, the importance of which does not stand 
behind the famous electrical discoveries of Hertz in 
Bonn. Rontgon has found a new kind of rays—^he 
calls them the X-rays—which though invisible to the 
eye, affect the photographic plate; which produce 
fluorescent phenomena; which pass through wood, 
metal and the human body; which are neither broken 
by prism and lenses nor reflected. 

The chief facts about the X-rays are the following: 
It is well known that the discharges of a large Ruhm- 
korff induction coil produce in a vacuum tube, such 
as Crookes' or Hittorf's, colored rays which go in 
straight lines from the cathode to the glass of the 
tube. These cathode rays, which have been much 
studied, are visible to the eye and are well character¬ 
ized by the fact that the magnet changes their direc¬ 
tion; they do not pass thick cardboard, wood, etc. 
The place where these cathode rays reach the glass 
of the tube is the centre of Rontgen's X-rays. They 


are not visible and are not turned aside by a magnet; 
in short, they are not cathode rays, but are produced 
by them. Prisms and lenses do not diffract the rays, 
nor do prisms of hard rubber or aluminum. Lefnses 
do not refract the rays and therefore ordinary photog¬ 
raphy is not possible; the pictures of the objects are 
only shadows. But these shadow-pictures can be taken 
in the closed window box of the camera in a light 
room, as the sunlight of course does not pass through 
the wood while the X-rays do. In this way Rbntgen 
took photographs of a set of metal weights in a 
wooden box and of a thick wire wound as a spiral 
around a wooden stick; the wood was pervious, the 
metal of that thickness not, and so the shadows of the 
weights and of the wire are seen in the photograph, 
those of the wood scarcely at all. In the same manner 
he took the picture of a compass needle in the closed 
box* The door between two rooms did not hinder the 
chemical effect. 

With regard to the nature of the X-reys it seems 
too early to say anything definite. Rbntgen empha¬ 
sizes the fact that they show no refraction and prob¬ 
ably therefore move in all substances with equal 
velocity and are transmitted by a medium whidi ex¬ 
ists everywhere and in which are the molecules of 
the substances. 

^31 Jammff 1996 



In the Laboratory 


A Photographic Method for Recording 
Ureteral Kinetics in Situ 

D. E. PStTEBSON 

VniveTsity of Oregon Medical School 

A device for recording ureteral kinetics in situ has 
been described by Trattner (5), During a series of 
experiments on dogs using a similar apparatus, several 
undesirable features became apparent. A membrane 
tambour yields a tracing which is approximately a 
logarithmic function of the pressure applied; there¬ 
fore, the sensitivity is reduced appreciably when work¬ 
ing with increasing pressures. The elasticity of a 
membrane exerts a similar effect on fluid displace¬ 
ments so that successive increments or decrements of 
liquid are not recorded isometrically. The fling of a 
lever arm further adds to the inaccuracy of the 
method. Friction of the writing style on a smoked 
drum became perceptible when working with small 
animals. The purpose of this paper is to describe a 
recording unit to replace the membrane tambour with 
its lever and writing style. 

Fig. 1 shows schematically the construction of such 
a unit, which consists of a small tost tube to which 
two soft-glass tubes of about a 2-mm. bore are affixed. 



These serve as inflow and outflow conduits, respec¬ 
tively, As in Trattnez^s apparatus, the outflow orifice 
ia oonstrieted so that tbe ureter is working against a 
resistaaee whidi can be altered at will by tising differ- 
entsissd hypoderizdc ueedl or an aperture of con¬ 
stant bore ooiteeoted by a rubber tube a few centi¬ 


meters long BO that it can be raised or lowered. Valves 
are placed at strategic points to facilitate expulsion of 
air bubbles so that an all-liquid system can be realiaed. 
The principle of this unit is based on Pascal’s Law, 
which states that pressure exerted at any point upon 
a confined liquid is transmitted undiminidied in all 
directions. A rubber stopper in the open end of the 
test tube supports a l-mm., even-bore, soft-glass tube 
of convenient length which serves as. a manometer. 
Such a small-caliber manometer allows measurement 
of 1 cmm. or less of liquid displacement. The stop¬ 
per is designed with a depression in the bottom so 
that a valve for releasing air bubbles from the ma¬ 
nometer well (test-tube section) can be incorporated 
in the unit. The manometer well contains bromo- 
benzenc (phenyl bromide), this compound being 
chosen bf^auso it has a density of 1.4991 (1) and a 
surface tension of about one-third that of water; 
furthermore, it is immiscible with water (0,0446 grams 
are soluble in 100 cc. of water at room temperature). 

An excellent method for recording the excursions 
of a liquid in a manometer photographically has been 
reported by Kirchhof and David (.^?). However, a 
method which has been found suitable is to saturate 
bromobenzene with methyl red. This solution is pho¬ 
tographically opaque to bromide paper and will cast 
a shadow when the manometer is juxtaposed to a thin 
slit in a light-tight box and adequate illumination is 
provided. For this purpose a 500-watt, clear glass 
tungsten bulb is satisfactory. To obtain a continuous 
tracing the bromide paper is fastened to a kymograph 
drum within the box with scotch tape. A record 
secured in this fashion is shown in Fig. 2. 



Pio. 2. 


Prior to recording, the optical system is aligned and 
adjusted by trial and error. The distance between the 
light source and the manometer, as well as the distanee 
between the manometer and the paper, most be regu¬ 
lated to achieve sharp contrast. The unit is filled with 
physiologioal saline solution. Hydrostatic pressure 
from the liquid in the inflow and outflow arms forces 
bromobensene into the manometer, the menisont of 

m '■ 
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which establishes a base or zero pressure Hue. A 
Catheter from the ureter filled with either physiologi¬ 
cal saline solution or urine is connected to the appara¬ 
tus; any bubbles which appear during this maneuver 
can be evacuated by means of the valve on the inflow 
conduit. 

A more complete study of the ureter is possible 
when an automatic drop recorder is appended to the 
unit. 

It has been found that intravenous infusion of a 
5- or 10-per cent dextrose solution during the course 
of an experiment insures a motile ureter, whereas 
hypodermic administration docs not always promote a 
diuresis adequate to stimulate the ureter. 
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The Estimation pf Streptomycin in 
Body Fluids 

Clifford W. Price, Jean K. Nielsen, and 
Henry Welch* 

Food and Drug Administration, Washington, D, 6\ 

Increasing interest in streptomycin as a chemo¬ 
therapeutic agent has made apparent the need for a 
simple method for estimating the concentration of this 
drug in body fluids. 

Stebbins and Robinson (5) proposed an agar cup- 
plate method of assay employing Staphylococcus au~ 
reus SM as the test organism. This method, which 
measures concentrations of from 1 to 20 micrograms/ 
ml., requires materials and techniques which may not 
be readily available in a small laboratory. , 

A 3-hour turbidimetric assay, which had been giving 
accurate and reproducible results when aqueous or 
buffered solutions of streptomycin salts were assayed, 
was investigated. This method, which employs a non- 
encapsulated strain of Klebsiella pneumonia, was 
found to be unsatisfactory because of the stimulating 
effect exerted by body fluids on the test organism. 

A survey of our stock cultures demonstrated that 
several were sensitive to streptomycin when examined 
by the serial dilution method, employing a modified 
medium consisting of peptone 1 per cent, beef extract 
0.6 per cent, aud sodium chloride 0.25 per cent ad¬ 
justed to pH 7.8-8.0 with NaOH. Further investi¬ 
gations revealed that one of those, BaoUlus circulans, 
was the most sensitive and gave accurate, reproducible 
results with varioTia body fluids. Consequently, it was 
idiosen as the test organism. 
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R. circulans is a mesophilic, motile, aerobic spore- 
bearing microorganism. It grows well at tempera¬ 
tures between 30° and 37° C., forming floccules which 
make the end point in the serial dilution test relatively 
easy to determine. It is sensitive to 0.15 mioro- 
grain/ml. of streptomycin base. Broth cultures ore 
quite stable and may be preserved in screw-cap bottles 
under refrigeration for periods of one month with no 
appreciable loss in sensitivity. 

Technique of the test: Amounts (0.6 ml.) of the 
modified nutrient broth arc placed in sterile Wasser- 
man tubes and serial dilutions by halves made by 
adding 0.6 ml. of the fluid being tested to one of the 
tubes and carrying 0.5 ml. by serial dilution for the 
desired number of tubes. The first tube in the aeries 
contains 0.5 ml. of the solution under test only. A 
standard is prepared for comparison by diluting a - ^ 
streptomycin salt of known potency in broth to con¬ 
tain 10 micrograms of the base per milliliter. This 
standard is serially diluted in the same manner as the 
body fluid under test. One and one-half milliliter of 
a 1:100 dilution of the test organism in broth is then 
added to all tubes, after which they arc incubated 
overnight. The lost tube in which no growth occurs 
is considered the end point. 

The concentration of streptomycin in the unknown 
is then determined by comparing the end point with 
that of the standard. An example is given in Table 
in which it will be noted that the standard completely 
inhibited growth of B. circulans in the fifth tube. 


TABLE 1 


Fluid 


TuIh? No'r. 



1 

2 

3 

4 

6 

0 

T 

Stfindurd. 

. ... 0 

0 

0 

0 

0 

+ 

+ 

Sfirum ... 

.... 0 

0 

0 

+ 

+ 

+ 


tTrlne 1:50. 

. 0 

0 

0 

0 

+ 

+ 

+ 


Since this represents 10 miorograms, the serum tested 
contains one-fourth as much, or 2.6 miorograms; the , 
urine which caused complete inhibition in the fourth 
tube contained 5 micrograins x 50 or 250 micrograms/ 
ml. To determine lower potencies it is necessary to 
vary the dilution series of standard and unknown. 

In a similar method (^), employing Bacillus subtilis 
for determining penicillin in body fluids, it was found 
that unexplained inhibitory substances often inter¬ 
fered, necessitating a control scries for proper evalu¬ 
ation (i). To determine whether similar inhibitoiy 
factors were present against B. eireulana, the sera 
from approximately a hundred individuals were tested. 
Only one of this number possessed inhibitory proper^ 
ties in a serum dilution pf 1:4 for B. In a 

second series, the sera of 40 individuals being treated ^ 
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with oral penicillin were also examined for inhibitorjr 
substances eig^ainst thia organism. Three of these 
showed inhibition in serum dilutions of 1:4. The 
greater majority of these persons hod received peni¬ 
cillin many times in the past. The possibility that 
penicillin in some cases may actually induce formation 
of those inhibitory substances is worthy of consider¬ 
ation. In no instance was the penicillin conceutratiou 
itself sufficiently high to act as an inhibitor of the tost 
organism. Inasmuch as the effect of these inhibitory 
substances on the validity of results obtained by this 
serial dilution method for determining streptomycin 
is practically negligible, the use of a control series on 
each serum does not appear necessary. 
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Continuous Anesthesia for Insects 

ClRBOIiL M. WrUiUMS 
Society of Fellows^ Hartjard University 

Although surgical pi'ooedures on insects have al¬ 
ready furnished a substantial body of information 
with regard to developmental physiology and morpho¬ 
genesis, such studies have in most cases been difficult 
to perform, due to the lack of an adequate method of 
maintaining insects anesthetized for prolonged periods 
of time. Many insects, especially in immature stages, 
have shown marked resistance to ether, the agent most 
commonly employed, and, furthermore, its effect is 
Usually so transient that only the briefest procedures 
ure generally possible before the anesthesia must be 
repeated. 

It has long been known that insects are rapidly 
and reversibly anesthetized by carbon dioxide, but, 
here again, recovery occurs so quickly that little can 
he accomplished. What is needed is a method of ad- 
ministering continuously an anesthetic concentration 
of carbon dioxide. 

During the past year such u method has been devel- 
f^ped and tested. It has now been used routinely on 
^ sufficiently large array of insect species to demon¬ 
strate its general utility, and it has also been used with 
uniform sueoeas at a number of other laboratories. 
The only reqtdrements are a Buchner funnel of suit¬ 
able si2e and a tank of ©arbon dioxide (Fig. 1). The 
operations arc performed in the open depression of 
the funnel, trough the bottom of v^hieh passes a slow 
stream of gas from the eylinder* Since carbon dioxide 


is heavier than air, it persists in the mouth of the 
funnel, making a lid unnecessary. Any depth of 
anesthesia can be established and maintained by 
merely adjusting the rate of gas flow. 

For minute dissections it has been found most satis¬ 
factory to mount the funnel flush in the top of a table 
and just beneath a dissecting microscope. For micro¬ 
scopes with elevated stages, the funnel can be flttod 



to a metal plate and substituted for the gloss stage, 
thus affording a portable unit. In order to indicate 
the rate of flow of the gas and to prevent evaporation 
from the insect, it is desirable to bubble the carbon di¬ 
oxide through water before passing it into the funnel. 

The animal to be studied is simply placed in the 
funnel, where it rapidly becomes anesthetiased. The 
rate with which this occurs varies enormously among 
different types and stages of insects, being almost 
instantaneous for moat adult and larval forms and 
considerably longer for pupae. In the latter ease it 
may be necessary to cover the funnel briefly in order 
to induce anesthesia. For most insects a tension of 
carbon dioxide amounting to one-fourth of an atmos¬ 
phere serves to maintain anesthesia, So that a slow 
flow of gas suffice®. When used routinely, a large 
cylinder of carbon dioxide lasts for several months. 

The rate of recovery following removal from the 
funnel also shows great variation among different in¬ 
sect species, but in my experience complete recovery 
always occurs, even though the anesthesia may have 
lasted for considerably more than an hour. 

Insects anesthetized by this means show complete 
relaxation; the integument can be opened, the opera¬ 
tion performed, and the body wall sealed shut again 
without the loss of a drop of blood. The method can 
be coufldently recommended to students of insect 
physiology. 



Letters to the Editor 


Plristocene Fossil Excavations 
at Blue Licks Spring, Keotuckf 

Fearful that the proposed U. S. Flood Control dam 
near Falmouth might permanently impound water to a 
considerable depth over the well-known Pleistocene ver- 
tobrato fossil site at Lower Blue Licks Spring on the 
Licking Biver in the northeastern bluegrass region of 
Kentucky, Major Victor K. Bodge, a distinguislied ama¬ 
teur naturalist of l^xington, recently sponsored at his 
own expense an experimental excavation to prove that a 
wealth of unrecovered fossil bones of Glacial animals 
was still to be had for the digging at this famous locality. 
The writer was requested by Major Bodge and Mr. Wil¬ 
liam J. Curtis, curator of the adjoining Blue Licks State 
Park Museum, to be present and to aid in the direction 
of the exploration. 

About two wagouloads of ^'big bones/’ principally 
Mastodon americanuSf but with some representatives of 
Slephas primigenius, Magalonyx jeffersoniit Symhos 
oatvifrons, and Bison bison, if not latifrons and/or an- 
tiquus, had already been taken from this site by Thomas 
W. Hunter (deceased) from hand-dug trenches surround¬ 
ing the old salino-Bulphur spring during the period 1897- 
1900. These *’big bones” are now in the museum at 
Blue licks State Park. 

The Bodge exploration was begun with a bulldozer 
on the morning of 14 October 1945 along a selected 
strip 8 to 10 feet wide and about 20 feet removed to 
the southwest from the old salt spring. Three foot of 
brown silt-loam, sand, clay, gravel, and loose limestone 
slabs and rubble were removed. This bed of unconsoli¬ 
dated river deposits gave much evidence of having been 
previously turned over, probably by Mr. Hunter. Be¬ 
neath it, an additional It feet of alluvial deposit was 
found to contain scattered brownish fragmental bones 
of the deer, the elk, and the buffalo. This upper 4 to 4^ 
feet is of Recent and sub-Rccent (post-Glacial) age. 

Immediately below the river deposits described above, 
there appeared in the excavation a black, coarse, flrmly- 
oemented gravel, the pebbles or cobbles of which, when 
broken, revealed usually chert, occasionally fine sandstone 
or dense crystalline limestone. These pebbles were set 
in a matrix of countless small Pottsville quartz pebbles 
and fine quartz sand, the entire bed ranging from 3) to 4 
feet in thickness. This bed was of a very dark or gray- 
black to jot-black color, due to thorough impregnation 
of sulphur and iron, the latter forming the cement of 
the bed. This semiconsoUdated' gravel is definitely of 
fluvial origin and of late Pleistocene age. It rests di¬ 
rectly on water-cut and grooved, Cynthiana (upper Ordo¬ 
vician) limestone, bedded and in place. The entire 
fluvial section, opened down to the bedded limestone at 
Blue Licks Spring, ranges in thickness from 8 to 9 feet, 
depending upon the level encountered in the underlying 
limestone. 


When the black gravel was encountered in the excava¬ 
tion, the writer recommended disuse of the bulldozer 
and began careful removal of the pebbles from the 
gravel by hand pick. Almost immediately a shoulder 
blade, vertebrae, and short limb-bones of the Bison were 
revealed on the southwest side of the out and were oare- 
fuUy removed. Turning then to a lower exposure of 
gravel in the northeast side of the trench, discriminate 
digging soon exposed a very large limb bone which, 
when completely uncovered and removed, proved to be 
about half of the humerus of the Mastodon, Later, two 
fractional vertebrae and about 7 feet of the tusk of a 
Mastodon were uncovered. Of this tusk some 3 feet 
crumbled, the balance of nearly 4 feet being removed. 
Buring the slow hand-digging necessary to find and lift 
these frail Pleistocene vertebrate fossils, an inconspicu¬ 
ous fragment of bone was removed which, now that It is 
cleaned, appears to be about half of the lower mandible 
of CastoToides ohioensis, the giant Glacial beaver, and 
the first to bo recognized at this locality. 

All of the ”big bones” recovered in this exploration 
were found to occur exclusively in the hard, basal, black 
gravel. Several of them, including the Mastodon tusk, 
give evidence of stream wear or planation; all were 
separately imbedded in disorder in the gravel when it 
was a soft and unconsolidated river-deposited bed sur¬ 
rounding the salt spring, prior to the accumulation of 
any of the overlying brown, silty, sandy loam. 

The Pleistocene fossil bones recovered in this explora¬ 
tion were immediately removed by Major Dodge to the 
University of Kentucky Archaeological Laboratories in 
Lexington, where they have been cleaned and placed 
upon exhibition by Professor W. G. Haag. 

After the removal of the Mastodon tusk late in the 
afternoon, the bulldozer was re-employed, the trench, 
then about 8 or 10 feet wide and exposing 15 or 20 
feet of the block gravel bone-bed, was quickly refilled, 
and the surface leveled to approximately its original 
appearance before the end of the day. Approximately 
75 people—many of them active amateur naturalists, 
others scientifically trained in archaeology, including Dr. 
Charles E. Snow, anthropologist of the iTniveraity of 
Kentucky—^were present from northern central Kentucky, 
southwestern Ohio, and southeastern Indiana, 

This modern, quickly executed fossil hunt has con¬ 
firmed the previously expressed opinion of Major Bodge, 
the writer, and others that the Lower Blue licks Spring 
is still a locality rich in Pleistocene vertebrate fosrils. 
The success of the undertaking points dramatLoally to 
the immediate importance of formulating some system¬ 
atic, adequately financed plan which will, make it possiblle 
to prospeet thoroughly the two-aere, old bog bsiwesn the 
former salt spring and the Xdoking lUver ohanns^ ni^d 
to recover for the use of adence tibiO nn^ioiibtedly Ivrfa 
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amount of vertebrate paleontological material sUU en¬ 
tombed there* FosaibJy as the result of such promptly 
and properly executed exeavationB many bones, if not 
complete skeletons, of those missing members of the 
American Pleistocene fauna, compUoatus, Tapirus 

hapHi, Mylodon harUmi^ Urtnia americant^, and some 
reprosentatives of the exceedingly rare CaiUdae and 
Felidae, neither of which are now known in Kentucky^ 
may be recovered, with consequent enrichment of our 
knowledge of the mammalian scene immediately south of 
the continental ice sheet during the last stages of the 
Glacial age. 

WlLLAKD BoUSK JiLLBON 

Frankfort, Kentucky 
Why Not? 

Settlement of the atomic bomb question is the most 
urgent of all Govemmont problems. While our statesmen 
play Pearl Harbor politics in the house of state the oon- 
dagration of a Third World War is already smoldering 
in the basement. The public is fast asleep or unaware 
of its implications. I suggest that the AAA3 take the 
lead in getting all state academies and science dubs to 
present the facts in terms of destruction by the atomic 
bomb to the public, labor organiaatioUs, American Legion, 
etc,, furnishing them with a plan of action. 

LYBLt J. Thomas 

University of Illinois 

An Appeal 

We the undersigned, wives of American scientists, have 
read with interest and concern the *‘News from Abroad 
in recent issues of Soienoe. We want to help these scien- 
tists, victims of the Axis, and we suggest the desirability 
of Bupplemonting the work of the established relief agen¬ 
cies by sending gift packages of clothing and food di¬ 
rectly to individual scientists and their familios. Some 
of ns have already sent packages to friends whose present 
addresses are known, and the acknowledgments we have 
received leave no doubt of the urgent need which these 
packages are helping to meet. Used clothing and shoes 
are genuinely appreciated. 

American scientists who would like to send packages 
to colleagues of the occupied countries may obtain names 
and present addresses from the Secretary of this group. 
It is suggested that you indicate the country of your 
greatest interest and the ages of the children for whom 
you can supply clothing. We have just received from the 
Netherlands the names of some forty families with sug¬ 
gestions as to what clothing, etc., would best help them. 
Warm clothing and shoes seem to constitute their greatest 
need. 

A package sent now is worth six sent next spring. 

LANoaoMns H. BRioswxmm, Louxm Me®. Bbownb, 
Enma H. OotrnoH, LoU B. BxMiNe, EmrK 0. Hknumoks, 
B. Masi, Gbuox H. BnAw, Gbacx H. Smith, 
SeorHeny, 
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Shan, a Giinese Antimalatial 

Oh 'ang Shan, the roots of Didhroa fehrifuga Lour., has 
long been used in China for malaria, but as far as we 
are aware, no scientific studies had ever been made on 
its antimalarial action until 1942, when a solid extract 
of this herb was tried on 18 clinical cases of tertian 
malaria. A dose of 0.03^.06 gram of the extract 
(equivalent to about 7.5-15.0 grams of the etude drug) 
was administered by mouth twice or three times daily 
for an average of 5 days. In comparison With the results 
of 152 quinine-treated eases, Cb'ang Bhan appeared to 
be as prompt as quinine in controlling the fever, but 
its antiparasitic effect was a bit slower, requiring one 
more day than quinine in converting positive smears into 
negative. 

Both the antipyretic and antiparasitic effects of 
Ch ^ang Shan were demonstrable in experimental animals. 
A simple decoction of the crude drug was able to reduce 
the febrile temperature of rabbits inoculated with B. aoH 
vaccine. Chicks infected with Plarmoditm gallinaoeum 
run a course of malaria which is almost invariably fatal 
if not treated. Ch’ang Bhan (1 gram/kgm.}, given by 
stomach tube twice a day for 1 to 7 days, controlled the 
infection in all cases, as shown by the conversion of posi¬ 
tive smears iuto negative and the prolongation of the 
survival periods. Buch treatment did not, however, pre¬ 
vent relapses, which usually occurred sooner or later. In 
doses of only about ouo-fifth that of Oh’ang Shan, the 
leaves of the same herb (Bhuu Chi) were found equally 
effective. 

In the Chinese Book of Herbs (Pen Ts^ao Kang Mu), 
Ch^ang Shan belongs to the category of poisonous herbs. 
Nausea and vomiting were, however, the only toxic reac¬ 
tions observed in our clinical cases. Acute toxicity tests 
were made on 5 dogs, 37 ducklings, and 56 chicks, L.I). 
50 being 20 grams/kgm. (approximate), 22 gramsAgm-, 
and 14 gramsAgm., respectively. Fatal doses of 
Ch’ang Shan produced in dogs intense congestion with 
numerous hemorrhagic patches throughout the whole 
gastrointestinal tract. Aside from some congestion, no 
specific lesions were found histologically in the liver, 
spleen, and kidneys. 

With a view to isolating the active principle or prin¬ 
ciples, our chemical studies were checked at every stop 
by testing on chicken malaria. Up to the present time 
we have succeeded in isolating from both Oh'ang Bhan 
and Bhuu Ohi four crystalline substances. Two of these 
are neutral principles; Dichrin A (m.p. 228-*230° Q.) and 
Diohrin B (m.p. 179-181® C.); the other two are alkaloids: 
Bichroine A (melting at 230° 0. with decomposition) and 
Biehroine B (melting at 237-238® C. with decomposi¬ 
tion). In the doses tried, only Bichroine B was found 
to be effective for chicken malaria, while the other ^ee 
were all inactive. 

0. S, Jamo, F. Y. Pu, 0. y. 
Wano, K. 0. HtroKO, 0. 

Lfu, and T. a Oaotr 

Pharrnaceutioal Laboratory, 

Motional InHituie of Health, 

(^tmgking, China 
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Book Reviews 


How a baby grows/ a story in pictures* Arnold Gesell« 

(With over 800 photographs^ arranged and interpreted 

with the assistance of Katherine Gesell Walden.) New 

York: Harper, 1945. Pp, 77. 

Few aeientlfic careers have been marked by such con¬ 
tinuity and concentration of effort as that of Dr. Arnold 
Gesell. Hia interest in the young child dates back at least 
to 1905, when, as a young graduate student, he reported 
in Professor Burnham seminar at Clark University on 
Pestalozzi and Preschool Education. When, a half dozen 
years later, he completed the manuscript of his first book, 
The normal child and prinuiry educationf he was already 
committed to a lifetime of research on the young child. 
In order to prepare himself more adequately for his 
chosen work, he entered upon and completed a medical 
course at Yale University. Since that time ho has au¬ 
thored about twenty volumes, several monographs, and 
scores of articles on infant and child behavior. Tech¬ 
niques developed in his laboratory at Yale include cinema 
analysis of behavior patterns and pattern phases, bio¬ 
metric and clinical procedures for the study of matura- 
tional differences, the method of co-twin control, and the 
now-popular screen for one-way visual observation. 
Among his most important publications are Mental 
growth of the pre-echool child: an atlas of infant be¬ 
havior (two volumes, 3200 action photographs); The first 
fi/ve years of life: a guide to the study of the pre-school 
child; Twins T and C from infancy to adolescence (with 
Thompson); Developmental diagnosis: clinical methods 
and practical applications (with Amiitruda); Infant and 
child in the culture of today (with Ilg) ; and The embry¬ 
ology of behavior. 

The book here reviow'cd is a picture story intended to 
illuatrate ^^the hidden forces of growth which shape tlie 
baby's behavior day by day, month by month." There 
are in all about 800 photographs, selected and arranged 
to Ulustrato average trends with respect to (1) control 
of body and conquest of the physical world, and (2) the 
development of personality, emotional life, and social ad¬ 
justments. Topics covered bear the following titles: In¬ 
fant eyes, Infant hands, Infant feet, Creeping, Babies are 
not alike, Natural exercise, Sleep, The sense of touch, 
Play, The bath, Sitting, The baby stands, Infant and 
family. The patterning of personality, A mirror play¬ 
mate, Crying, Smiling, Language behavior, A baby's day 
at twelve weeks, A baby's day at thirty-six weeks, Be¬ 
havior patterns at one year, Learning and growth, The 
first three months, The second three months, The third 
throe months, The fourth three months, Early drawing, 
Block building, The pre-school years, The school beginner, 
Inborn individuality, Infants are individuals. 

Each topic is prefaced by a brief introduction and fol¬ 
lowed by anywhere from twelve to forty descriptively 
labeled photographs. The ontogenetic story told in these 
pictores and the accompanying text is simple enough to 


be grasped by any intelligent layman, yet interesting to 
the scientist because the photographs are representative 
of average growth and behavior. It is, tlierefore, both 
a primer and an authentic outline of child development. 
The author emphasizes, however, that no one baby can be 
expected to follow the average pattern and that all chil¬ 
dren arc individuals yvith distinct personalities. 

The task of preparing such a booklet was far loss simple 
than might at first appear, for it involved the selection 
from thousands of photographs just the few hundred that 
would give the most accurate bird's-oyo view of typical 
behavior development. It is a story that no one else 
could have told so authoritatively; Gesell alone has such 
a wealth of photographic materials from which to draw 
and so rich a background of psychological and pediatric 
experience for their interpretation. 

Here, ns in all of Gesell's writings, we see not only the 
meticulous investigator but one who is also keenly aware 
of the dramatic aspects of his data—a scientist who has 
something of tlie poet in his make-up. 

Lxwia M. Teruan 

Stanford University 

The Maya of East Central Quintana Roo* Alfonso Villa 
R. Washington, D. C: Carnegie Institution of Wash* 
ington, 1945. Pp. xii + 182. (Publication 559; illus* 
trated.) $2.25. 

The Mexican ethnologist, Alfonso Villa B., has in this 
volume produced a careful monographic study of the 
so-called X-Cacal tribe of partially acculturated Maya 
Indiana of the chicle forest region of Quintana Boo, of 
the southeastern part of the peninsula of Yucat6n. 
The community to whicb moat attention was given is 
Tusik, and the group as a whole is culturally the most 
isolated of the area. The study was undertaken as part 
of a general plan of investigation involving four com¬ 
munities ranged on a "gradient" of acculturation or 
transition from relatively primitive (folk) culture 
through various stages of change to the culture of the 
modem city of M6rida, Yucatkn. The study as a whole 
was carried out under the auspices of the Carnegie Insti¬ 
tution of Washington and was directed by Dr. Bobert 
Bedfiold, who has summarized the data and theoretical 
principles in his book, The folk culture of Yucatan 
(1941). The present monograph deals with the most 
"primitive" or "least civilized" of the four groups 
involved. 

The author has proceeded with great moticulousness 
not only to set dovvn the present-day culture of the 
people but to reconstruct, so far as possible, the aborigi¬ 
nal culture of their Maya ancestors of the region and 
the historical vicissitudes to which the culture and the 
area have been subjected. As a straight ethnographic 
account, therefore, the book rates as a model monograph. 
No one should suppose, however, that the "primitive- 





Jamiary 11, 1946 


SCIENCE—ADVBBTISEMBNTS 


61 
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MEDIUM QUARTZ SPECTROGRAPH 



This instrumenr covers a wavelength range of 2100 
A. to 7000 A. dispersed over a length of ten inches. 
Because of the sharpness and cleanness of the lines 
provided by this spectrograph, analyses are often 
feasible which would ordinarily require a larger instru* 
meat. Accurate quantitative analyses of non-ferrous 
metals and alloys are possible. Rough estimates can 
be made of amounts of elements yielding spectra of 
moderate complexity. For complete description write 
for Catalog D-20. Bausch & Lomb Optical Co,, 
Rochester 2, N. Y. 
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A reissue of a 
Princeton classic . . . 

The 

Meaning of 
Relativity 

fey 

ALBERT 

Einstein 

first edition of this book, published in 
1922, consisted of the text of the Stafford 
Little lectures, delivered by Dr, Einstein in 
May, 1921, at Princeton University. This 
has ever since been regarded as the authorita¬ 
tive statement of his theory of relativity. 
For this second edition, Dr. Einstein has 
added an appendix translated by Ernst G. 
Straus, in which he discusses certain ad¬ 
vances in the theory since that earlier presen¬ 
tation of it .”—Scieni 'tfkc Book Club Review, 

"The treatment follows what may be called 
normal lines, and, coming from the Tather 
of Relativity’, is naturally authoritative and 
interesting in approach. It is, moreover, 
concise and to the point,”— Science, 

142 pages, indexed, ’iVf' xJVz', .^2.00 
At your bookstore 

FRINCETON 

UNIVERSiry PRESS 



11669 of these eommuaities and their culture meauf 

aboriginal/’ for it is very apparent from the material 
presented that the X-Cacal have a culture which repre¬ 
sents, so far as its content is concerned, a considerable 
mixture of aboriginal and Spanish elements—a mixing 
and mingling of artifacts, action customs, and idea pat¬ 
terns which extends through almost every djepartment 
of custom from subsistence systems to ceremonialism. 
And in the process of assimilating histoiioally diverse 
traits to this mixed culture a certain reintegration and 
synthesis has apparently been at work, with the result 
that something new has been produced. In this process 
Maya influence has probably been greatest. An ancient 
Maya might And slightly more In common with a pres¬ 
ent-day X-Cacal member than would a Spaniard of the 
Fifteenth Century, but both the old Maya and the old 
Spaniard would discover la the modem culture of East 
Central Quintana Boo *'a world they never knew.” 

Thus it is that the X-Cacal group does represent a 
folk culture of the present day which may be usefully 
contrasted with the modern urban way of life in Mdrida 
and other Latin-American metropolises, but it is ” primi¬ 
tive” primarily in the sense that the culture is still 
relatively homogeneous, still bound together by a uni¬ 
versally accepted sj'stem of beliefs, still comparatively 
unspecialized and undiversified, rather than in the sense 
that it might be considered a survival into our time of 
ancient Maya culture. 

Sefior Villa does not attempt an overall summary aloug 
these linos nor does he give much explicit attention to 
processes of cultural blending and emergence as such, 
perhaps wisely contenting himself with setting down hU 
data in a form which will be extremely useful for other 
students. Some readers may wish that he had provided 
at least one chapter of interpretation in terms of theo* 
retical principles, for it Is always helpful and stimulat- ' 
ing for others to have the theoretical views and tenta¬ 
tive conclusions of the man who collected the data. 
However, we have no reason to complain, for Sehor Villa 
has provided us with a carefully collected and painstak¬ 
ingly documented body of data which should prove valu¬ 
able not only for our understanding of the cultures of 
the Yucatecan peninsula, but also for analysis of all 
mixed or ”Creole” cultures which, in one form or 
another, are characteristic of much of modern Latin 
America. 

John Giixik 

Duke University 


JiSf-A'^ontinved from page 45 

Department of MiathomatiCB, New York University; L 
M, Kolthoff, professor of chemistry, University of liunne- 
sota; Getrtrude Kornfeld, research chemist, Eastman 
Kodak Company, Rochester, New York; Lawrence 8. 
Kubie, psychiatrist, 7 East Slat Street, New York City. 

I4tne W. Lancaster, Department of Social BMence, 
University of Nebraska; Walter B, Lancaster, ophthal¬ 
mologist, 520 Commonwealth Avenue, Boston, Masoadhu- 
Setts; .^fred C. Lane, emeritus professor of 
Tufts College; Harry Langman, Mathematieiam iffiS 
Eastern Parkway, Brooklyn, New York; Ralph 

S '* ssor of anthropolo^, Oolnmbla Unbrefsity; sL 
ey Livingston, professor of physics, HaMrans^tn 
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Inotituto of Technology; Leo Loeb, emerittui profeeeor of 
pathology^ Waahington Utuverslty Medical School; 
Murray Luck, proicaaor of ehenustry, Stanford Uni* 
versity. 

D. HacDougal, botanist, Route 170, Oarmel, California; 
W* Bupert MaoLaurin, professor of economics, Massa* 
chusetts Institute of Technology; William M. Malisoff, 
professor of chemistry, Brooklyn Polytechnic Institute; 
Evelyn B. Man, Department of Chemistry, Yale Univer¬ 
sity; Henry Margenau, professor of phyaies, Yale Uni¬ 
versity; Donald G, Marquis, professor of psychology, 
University of Michigan; Dorothy P. Marquis, Yale 
University Medical School; W. T. Martin, profesaor of 
mathematics, Syracuse University; Mark A. May, Di¬ 
rector, Institute of Human Relations, Yale University: 
Barbara McOlintock, geneticist, Carnegie Institution, Cold 
Spring Harbor, New York; J. H. Means, professor of 
clinical medicine, Harvard Medical School; Joseph L. 
Melnick, Yale University Medical School; H. Meltzer, 
Director, Psychological Service Center, St. Louis; Fred 
A. Mettler, professor of neurology, Columbia University 
Medical School; Otto Meyerhof, professor of chemistry, 

^ University of Pennsylvania Medical School; Howard A. 
Meyerholf, Executive Secretary, AAAS, Smithsonian In¬ 
stitution Building, Washington, D. C.; Walter R. Miles, 
rofeasor of psychology, Yale University; P. H. Miller, 
r., professor of physics, University of Pennsylvania; 
George R. Minot, Harvard Medical School; S. A. Mitchell, 
Director, McCormick Observatory, University of Virginia; 
Wesley 0. Mitchell, economist, 2 Howard Street, New 
YoVk City; Stuart Mudd, University of Pennsylvania 
Medical School; Gardner Murphy, professor of psychol¬ 
ogy, College of the City of New York. 

Louis Nahum, Yale University Medical School; Edwin 
G, Nourse, Brookings Institution; Alex B. Novikoff, 
Brooklyn College, New York. 

Mervin E. Oakes, Queens College, New York City; 
William F. Ogbum, professor of sociology, University of 
Chicago; Jean 6liver, professor of pathology, Long Island 
College of Medicine, New York City; J. Robert Oppen- 
heimer, professor of physios. University of California; 
Bernard L. Osor, President, Food Research Laboratory, 
4814 33rd Street, Long Island City, New York. 

D. H. Palmer, 271 West 70th Street, New York City; 
Alvin M. Pappenheimer, Columbia University Medical 
School, 630 West 168th Street, New York City; Leland 
W. Parr, professor of bacteriology, Washington Univer¬ 
sity Medical School; Talcott Parsons, Emerson Hall, Har¬ 
vard University; W. W. Pierson, Doan, Graduate School, 
University of North Carolina; William E. Powers, College 
► of Liberal Arts, Northwestern University; John P. Peters, 
Yale University Medical School; R. A. Phillips, Rocke¬ 
feller Institute for Medical Research, New York City; 
A. P, Poffenberger, professor of psychology, Columbia 
University. 

Hans Rademacher, professor of mathematics, Swarth- 
more Colley; Walter Rautenstrauch, professor of engi¬ 
neering, O^uznbift University; H. H. Remmers, professor 
of psychology, Purdue University; Robert Redield, pro¬ 
fessor of sociology, University of Ohic^o; Oscar K. Rice, 
professor of chemist^. University of North Carolina; 
Charles E. Elckart, Department of Mathematics, Yale 
University; Bernard F. Rieas, Hunter College, New York; 
David D. Ruteteiu, Deputy Commissioner of Health, New 
York City, 

Alexander Sandow, professor of biology, New York 
University; George Saslow, Washington University Medi¬ 
cal School; Arthur L, Seheda, Overly Biochemical Re¬ 
search FoundationR54 Weet ftlet Street, New Tork City; 
^&rl F. B^hiaidt, Chioiyro Natural Hletoxy Mueeutn; Isaac 
Sehout; Uttifersily of lUlnbis Dental ; Henry Bohn- 
»iacker> Gl^j^rWnnd Gnidonee Renter; Robert E. Bears, Di- 
Ebteaf^ station. Bthte 

of Iowa,; L, Bhattie, professor of psychology, Ohio 


State University; Theodore Sbedloveky, RockefeUer In¬ 
stitute, New York City; Sumner H. Blichter, professor of 
history, Harvard University; Oustaf Soderberg, 412 
Turner, Chevy Chase, Maryland; Joseph John Speller, 
Department of Economics, Duke University, Dnrhiam, 
North Carolina; Warren M. Sperry, Columbia University 
Medical School; Lyman Spitzer, professor of astronomy, 
Yale University; L, J. Stadler, professor of genetics, 
University of Missouri; John M. titalnakor, Dean, Stan¬ 
ford University; Vilhjalmur Stefansson, explorer, 67 
Horton Street, Now York City; H. Burr Steinbach, pro¬ 
fessor of zoology, Washington University; William E. 
Stephens, professor of physics. University of Pennsyl¬ 
vania; George W. Stocking, professor of economies, 
University of Texas; Gustaf Btromberg, Mount Wilson 
Observatory, 

C. Fayette Taylor, professor of engineering, Massachu¬ 
setts Institute of Technology; Leland H, Taylor, pro¬ 
fessor of biology, West Vir^nia University; Lloyd W. 
Taylor, professor of phjrsics, Oberlin College; Dorothy 
Bwaine Thomas, University of California, Berkeley, Cali¬ 
fornia; Wnrron 8. Thompson, Scripps Foundation, Miami 
University, Oxford, Ohio; Ralph W. Tyler, Dean of Edu¬ 
cation, University of Chicago. 

Wilbur 0. Valentine, Department of Geology, Brooklyn 
College; Maurice B. Visscher, professor of physiology. 
University of Minnesota. 

Selman A. Waksman, Agricultural Experiment Station, 
New Brunswick, New Jersey; David Webster, Department 
of Physics, Stanford University; Nathaniel Weiner, Endo 
Products, Inc., 84-40 101 st Street, Richmond Hill 18, 
New York; E. W. Went, professor of botany, California 
Institute of Technology; F. W. Weymouth, professor of 
physiology, Stanford University; Abraham White, Yale 
University Medical School; Philip R. White, Rockefeller 
Institute, Princeton, New Jersey; J. Stewart Williams, 
professor of geology, Utah State College; William F. 
Windle, Director, Neurological Institute, Northw^estern 
Medical School; Jjouis Wirth, professor of sociology, 
University of Chicago. 

Robert M. Yerkes, emeritus professor of psychobiology, 
Yale University; Donald Young, Chairman, Social Science 
Research Council, 230 Park Avenue, New York City; 
Ralph A. Young, professor of economics, University of 
Pennsylvania. 
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hoibotaiory tsombustion furnace. A folder from the 
XiUboratory Equipment Corporation describes theiT new 
postwar high temperature eombustion furnace. The unit 
is particularly suited for laboratory use because its over¬ 
all dimensions are but 23 inches high, 23 inches wide, 
and 18 inches deep, with a gross shipping weight of 
350 pounds. The specldeations submitted indicate that 
the operating temperatures for sulphur analysis are 2600 
to 2700 degrees F. and 2300 to 2600 degrees F. for car¬ 
bon analysis of alloy steels. Other details include extra- 
heavy iiumlation, heavy east aluminum honsii^ oad three- 
quhrter inch Silicon Carbide rod elements. Leon teoo 
oombufticn /urnaoe^ data sheets, 8(h46^^ 
Lniinimiory Equipment Gorp., Benton Harbor, Michigan. 
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Hegner*! EssSg*! 

COLLEGE COLLEGE 

ZOOLOGY ENTOMOLOGY 


Well known as the outstanding text in 
its tieid this general survey for stu¬ 
dents who will not take advanced work 
is here happily combined with detailed 
instruction sufficient for those who 
will, lu the organization of material, 
the author’s purpose has been to train 
students in the methods of scientific 
investigation. 5th Ed. $3.75 

Bruner’s LABORATORY DIREC¬ 
TIONS IN COLLEGE ZOOLOGY 
corresponds with Hegner’s College 
Zoology but is sufficiently detailed 
and comprehensive for use with stand¬ 
ard texts other than Hegner’s. 3rd 
Ed $1.75 


Thk foundation text in eivtoiuology 
covers the history of the 33 orders 
of insects, emphasizing those species 
which, because of their historical back¬ 
ground, economic importance, or un¬ 
usual and interesting appearance, 
should be known to all students of 
natural history. Full lists of fami¬ 
lies, keys for separating the various 
categories of insects, and abundant 
illustrations, largely original, are in¬ 
cluded. $5.00 


Huettii«r*s 



Walter*s 

BIOLOGY OF THE 
VERTEBRATES 

This text has long been a favorite with 
students and teachers alike for its ex¬ 
ceptionally readable, interesting style; 
its completeness and clear organiza¬ 
tion of content; and its wealth of well- 
drawn, helpful illustrations. It pre¬ 
sents all the materials which are use¬ 
ful in college courses on the verte¬ 
brates or on comparative anatomy. 
2nd Ed. $4.00 


FUNDAMENTALS 
OF COMPARATIVE 
EMBRYOLOGY OF 
THE VERTEBRATES 


A modern approach and interpreta¬ 
tion, thorough scientific accuracy, and 
original copperplate illustrations, all 
exceptionally clear, detailed, and nc- 
curate, make this an unusually fine 
text for students of embryology. 
$4.50 
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Science for Democracy 

Ward Shepard 

Soil Conservationist, U, S, Department ^ Interior, Wasbingtm, D. 


S cientists— whether they like it or not—^are 
forced by the circumstances of this new age to 
reassess their role in civilization. They are 
the trustees of the magnificent instrument of scientific 
method and of the great public domain of organized 
knowledge. Our complex and disordered civih 2 Uition 
can no longer function without incorporating scientific 
method into the whole body politic and cultivating the 
domain of organized knowledge for its greatest social 
yield. Science must become the right hand of states- 
nmnship. 

Science of and for democracy must lift its imagina¬ 
tion above the test tube and the laboratory to the 
whole realm of human life. It must envisage its task, 
not in cold abstract terms of “pure” science, but in 
terms of humanity itself. The job of science is to put 
its shoulder to the wheel and help rid civilization of 
poverty, squalor, disease, ignorance, subjugation, and 
violence. Its job, in short, is to help build a science 
of civilization. 

Science cannot do this job unless, first of all, it 
1ms generous and assured public financial support, 
especially for basic research, which, though often far 
removed from immediate “practicality,” is neverthe¬ 
less the foundation and touchstone of all aciontifle 
progress. Science cannot do this job unless its free¬ 
dom of inquiry is rigorously safeguarded. And, above 
all, science cannot do this job if it remains on the 
periphery of our civilization instead of being at the 
center. Neitlier science nor government can flourish 
as long as science is penuriously treated as a scarcity 
product rather than as a basic necessity of democratic 
civilisation. 

These are the underlying concepts motivating .the 
proponents of a far-reaching, government-sponsored, 
ftll-scieneo program, in which organized society, 
through government, would join hands with organized 
science in making the most of science for human life. 

Yet the ideal of a broadly conceived national science 
program is threatened by a division of opinion among 
Bcientista. The needy formed Committee for a Na¬ 
tional dekncc Fpimdation, aponeored by Dr». Harlow 

eJtS>rew«4 la this artlde are perecnal aaa 


Shapley and Harold C. Urey, warns that this division 
threatens the possibility of Congressional legislation 
and calls on scientists for a united front. Their ap¬ 
peal is based, not on the self-interest of science end 
scientists, but on the urgent needs of civilization itself 
for democratic well-being, security, and world order. 

This emergency has arisen because a minority group 
of scientists, spearheaded by the Committee to Sup¬ 
port the Bush Plan, is still actively pushing the frag¬ 
mentary and ill-organized program embodied in Sci¬ 
ence, the endlCHs frontier, despite the fact that the 
exhaustive Senate hearings sharply challenged its pre¬ 
tensions of being a comprehensive, democratic, all¬ 
science program. The broad trend of the hearings 
was for a far more effective alliance between govern¬ 
ment and science than the Bush program would per¬ 
mit. And this trend represented a real cross-section 
of competent American opinion—of natural and social 
scientists, of private and government scientists, of edu¬ 
cators, of leaders of labor, agriculture, and industry, 
and of leading government officials. These hearings 
produced great clarification of thought on the difficult 
problem of organizing science as the “brain trust” of 
eivilizatioUf so that it is now possible, by continuing 
the democratic process initiated by those hearings, to 
create legislation that will meet the united needs of 
science, of government, and of the people. 

Science, the endless frontier, as an obstacle to the 
attainment of this end, deserves a more critical scru¬ 
tiny than it has yet received. Philip Murray, in his 
statement to the Senate Committee, made an incisive 
appraisal of its general spirit. licferring to the testi¬ 
mony of its sponsors and of certain sponsors of atomic 
legislation, he said: 

None of this testimony expresses faith in the demO' 
cratic process. . . . None of it spells out partnership 
between scientists and the people of America. It is full 
of private fears, and an expression of tender anxiety 
about the profit system and its incentives, and the easily 
hurt feelings of professional scientists. 

Beknce, the frontier, signally foils to rise 

to great opportunity* It lacks any wide and bold 
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vision of the role of science in modern oivilixation» It 
abdicates the social responsibility of science. So far 
from bringing science **to the center of the stage,” as 
it proclaims, it would isolate it from the main current 
of human affairs. Despite its declaration of the 
“unity of science,” it would dismember science by cast¬ 
ing the social sciences into the outer darkness. Its 
“tender anxiety about the profit system” is indicated 
by its evasion of the immensely infportant patent issue 
and its complete faith in modern industrialism as the 
chief mode of applying science to human welfare. 

The basic trouble with the Bush program i.s that, 
beneath the surface, its preoccupation is political 
rather than scientific. It sets up an intricate defense 
in depth against the well-worn bogeyman of “govern¬ 
ment intervention.” There is no doubt that the cre¬ 
ators of the Bush program profoundly believe that 
the least government is the best government. 

Pertinent to this ideological stand is the fact that 
the Bush Committees had a considerable representation 
of large corporations, including Standard Oil and Du 
Pont, and of large private foundations. Most of its 
scientific membership was drawn from the Northeast, 
especially from the endowed universities. The smaller 
institutions and the underdeveloped regions were 
scantily represented. Equally striking was the fact 
that there were only two representatives of the im¬ 
mense array of government research agencies, and 
none whatever of the growing body of expert public 
administrators devoted to making democratic govern¬ 
ment socially efficient. There were no representatives 
of organized labor or of agriculture, both of which 
have an immense stake in the social application of 
technology. The insulation of the committees against 
social ideas is further indicated by the fact that there 
was no psychiatrist on the medical committee. 

In essence, this natural science progp*am is a system 
of government grants-in-aid to be administered by a 
virtually autonomous board of doUar-u-year men. 
The board's great disbursing powers ore to be matched 
by equally great appointive powers: it would have 
unrestricted powers to appoint all its principal ad¬ 
ministrative and advisory officials, as well as all the 
state, regional, and national advisory boards required 
to assist it. A second dismemberment of science is 
proposed: the large number of government research 
activities are left entirely outside the scope of the 
foundation. A sfiparate Science Advisory Board, also 
composed of dollar-a-year scientists, is to be created 
to coordinate the activities of these agencies. Con¬ 
trariwise, almost nothing is said about the outstand¬ 
ing need of coordination in nongovernmental science. 

In its zeal to prevent government “regimentation,” 
the Bush group has produced a plan that would prove 


unsatisfactory to the Government and to scientists. 
The doilar-a-year device has not won the confidence 
either of Congress or of the public. If the Govern¬ 
ment is going to give substantial support to research, 
it will want to safeguard the public interest by put¬ 
ting administration in the hands of accountable public 
servants, with undivided loyalty. Moreover, tlie Gk)V- 
ernment will want to say something about tlie over-all 
social efficiency of a national science program based 
on public funds. On the other hand, the scientists 
who have been allured by the doctrinal theory of 
“freedom” set forth in the Bush program should note 
well that what actually emerges is a powerful scientific 
oligarchy, witli a combination of appointive and dis¬ 
bursing powers that could, in practice, control science 
and scientists without any effective check cither from 
government or the great body of scientific workers. 

The undemocratic ideology of the Bush program is 
high-lighted by the arbitrary exclusion of the social 
sciences. Stiicnce^ ,th€ endless frontier makes it ap¬ 
pear that President Roosevelt's letter requesting the 
formulation of a national science program excluded 
the social sciences. That interpretation is highly 
dubious. But even if it were not, a representative 
committee with a real vision of the social responsibility 
of science would have warned the President that sci¬ 
ence could not be meaningfully organized by sinking 
without a trace all the sciences, from psychology and 
economics to law and administration, that pertain di¬ 
rectly to organized human society. 

In the recent letter addressed by the Committee 
Supporting the Bush Plan, of which Dr. Isaiah Bow¬ 
man is chairman, to President Truman, an entirely 
different excuse for the exclusion is given: 

The Bush report was based upon factual studies show¬ 
ing the need and outlining a program for Federal sup¬ 
port in the basic sciences. There are no comparable data 
and program for the social sciences. 

Unwary readers not acquainted with the Bush re¬ 
port—including even scientists and other people with 
disciplined minds—^have no way of knowing that this 
statement is a piece of artful legerdemain. The joker 
28 that the Bush program from its inception deliber¬ 
ately excluded the social sciences. Thus, what sounds 
like innocent wonderment at the absence of a social 
science program merely conceals the fact that it-was 
planned that way. 

According to the naive social theories implicit in 
Science, the endless frontier, the natural sciences 
are supposedly innocuous and neutral, wher^ the 
social sciences are “dangerous” because they explore 
social traditions and institutions. Both of these im¬ 
plications are false. The atom bomb once and for all 
explodes the ^^neutrality” of tedinology. And to 
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shelve the social sciences ie sheer obscurantism* The 
modern world is inexorably confronted with change— 
swift, disruptive, and menacing* The ultimate ques¬ 
tion concerning the use of the social sciences is this: 
Shall we apply organized intelligence, in so far as pos¬ 
sible, to understanding and directing change, or shall 
we leave change to the struggle of passion and fac¬ 
tionalism t 

The relatively youthful social sciences are, it is true, 
immature compared with the natural sciences. But 
their realism and usefulness have greatly increased in 
recent years as government has come to grips with 
depression, war, and reconstruction. If we are to 
have a national science program, we need a balanced 
all-science program, with the primacy lodged where it 
belongs, in the social sciences. If science is to make 
4 real sense in relation to human life, the natural and 
the social sciences must reinfoitsc each other in a 
genuine partnership, for the natural sciences can 
function fully only as society is effectively organized. 
And both would be the gainers, in this partnership, 
for the natural sciences need to be humanized, the 
social sciences to improve tlieir technical rigor. 

The full use of all science, including social science, 
is indispensable for intelligent progress in all the 
great tangle of human problems that so compellingly 
confront modern government—for example, to cite 
only a few of them, full production and employment, 
social security, labor relations, race relations, public 
administration, public employment and relief, indus¬ 
trial monopolies, universal medical facilities, agricul¬ 
tural policy, the conservation of natural resources, re¬ 
gional development, the cause and cure of war, and 
the international allocation of raw materials and 
credit. At the best, without the full use of eeien<^e, 
the vital decisions of government will have to be based 
largely on the inspired hunches of statesmen and ad- 
^ministrators; and at the worst, on the quackery and 
factionalism of demagogues, supported by pressure 
groups. 

In any national science program worthy of the 
name, the social sciences must be planted at the core 
of scientific effort, and especially at the core of gov¬ 
ernment, which ifl their laboratory and testing ground. 
They must be planted there at the start, not at some 
liypothetical future time, as the Committee to Support 
the Bush Plan proposes. For, once the social sciences 
Were put away in moth balls, they would be condemned 
to languish indefinitely in favor of an unlimited, plan¬ 
less, and socially irresponsible development of tech- 
biology. , 

The Veoent statement by the Committee for a Na- 

t ional Soience Foundation, signed by more than two 
lundred scientists, mostly in the natural science field, 


disposes of the two main fears of the Bush program— 
the fear of government and the fear of social inquiry: 

The freedom of inquiry upon which science is dopon- 
dont can be guaranteed for research under government 
no less than under private auspices. 

The government should support research in all fields 
of, fundamental scientific inquiry relevant to national 
interest without arbitrary exclusion of any area. 

Science can be democratically organized for far 
greater effectiveness and far greater real freedom than 
it can possibly achieve under an isolationist, laissez- 
faire regime. Nobody who believes in democracy 
wants government regimentation of science. But free¬ 
dom itself must be consciously “organized,” as the 
world is learning at the cost of two world wars and 
world depression. 

There is a wide gap between disorganization and 
regimentation which it is the function of a dynamic 
democracy to fill with new forms of democratic, 
pluralistic, and efficient organization. The dramatic 
research that produced the atom bomb shows that 
skillful group-work can speed up scientific production 
enormously. Imagine, for example, a similar skill and 
energy—minus the war tension and the regimentation 
—^applied to cancer, race prejudice, full production, 
or world peace. Science can be organized for full 
social efficiency without regimentation by providing 
scientists themselves with the cooperative tools of 
effective social workmanship. 

Government can “intervene'^ to bring coherent pur¬ 
pose and united energy to bear on human affairs with¬ 
out assuming the role of managerial bureaucracy. It 
can do so by defining and delegating responsibility to 
given functional groups. Government can assist sci¬ 
entists in organizing science for full social efficiency 
without regimenting it. It can do so by putting the 
main (though not the exclusive) responsibility on the 
scientists themselves by giving them effective tools for 
cooperative action. To protect their freedom, the sci¬ 
entists themselves must be democratically represented 
in the National Science Foundation; and they must, 
moreover, work out democratic group methods for 
effectively organizing a much greater and more co¬ 
herent scientific effort than anything hitherto visu¬ 
alized. 

The National Science Foundation visualized by the 
Shapley-Urey Committee will require the active, 
democratic cooperation of state, regional, and national 
scientifie bodies in formulating scientific programs and 
allocating soientiflo funds. Scientists themselves—and 
not government alone—must face the need of science, 
not merely for adequate financial resoureas, but for 
priorities and complete and adequate coverage of the 
whole BCientific field, for cooperative research, for oo- 
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ordination of effort, and for wholehearted democratic 
application of the results of research. Democratic 
process demands that all scientists have a responsible 
voice and part in this movement. 

Public welfare demands also that government have 
a voice and part in this movement. We need a body 
of responsible public servants witli adequate means, 
both financial and cooperative, to assist the organized 
acientists in making the most of our national scientific 
effort. Its role of promoting coordination would ap¬ 
ply both to governmental and nongoveminentai re¬ 
search agencies, but it would be facilitative rather than 
managerial. 

In such a formula, we have a two-way, cooperative- 
bargaining arrangement between government and sci¬ 
ence, It would avoid the evil of the Government try¬ 
ing to dominate science and the equal evil of frittering 
away our scientific talent through fragmentation and 
financial inanition. It would preserve scientific free¬ 
dom, but it would bring a vastly increased energy, 
order, and responsibility into our total scientific effort. 
If democracy is to function, it must be efficient; and it 
can be efficient without regimentation. Disorder is 
collective frustration. Orderly cooperation augments 
the power and freedom of the individual. The essence 


of freedom is that it can survive only if it is based 
on order. 

Science can become the most important tool for 
democratic reorganisation, but not if it remains half¬ 
heartedly used and socially irresponsible, and not if 
leading scientists sow distrust of government and re¬ 
main squeamishly aloof from it The Bush group, in 
effect, not only deny that government has the respon¬ 
sibility to assist in organizing science for human wel¬ 
fare, but they deny oven that the scientists have that 
responsibility. For they would leave the laissez-faire 
tradition of science essentially intact and would per¬ 
petuate the isolation of science from the swirling cur¬ 
rent of human life. Above all, by debarring the full 
implementation of scientific method in democratic 
government, they would actually hasten what they 
most fear, namely, ill-considered, makeshift extension, 
of government power. 

In the age the atom bomb, horse-and-buggy gov¬ 
ernment is not merely an anachronism; it is a crime. 
To deprive government of the powerful tool of scien¬ 
tific method in reorganizing human relations, through 
law, administration, and cooperative social organiza¬ 
tion, would indeed condemn human society to remain 
in an ^‘endless frontier” of force and chaos. 


The Science Teacher and Legislative Proposals for the 

Promotion of Science 

Frank E. E. Germann 

Univcrsiiy of Colorado and ExocnttPe Secrotaryy Southwestom DivisioHt AAAS 


HE NOTABLE SUCCESS of the Office of 
Scientific Research and Development in co¬ 
ordinating and originating scientific studies 
during our recent crisis has made our entire popula¬ 
tion conscious of the value of research. The report 
of the Director, Dr. Vannevar Bush, to President 
Truman, entitled Science^ the endless frontier, has 
served as a framework of a bill (S, 1285) introduced 
by Senator Magnuson at the first session of the 79th 
Congress. The purpose of this bill and those of Sena¬ 
tors Kilgore, Johnson (Colorado), and Pepper (S. 
1298), Senator Fulbright (S. 1248),^ Senator Byrd 
(S. ^), and Representative May (H. R. 3440) is to 
attempt to carry over to peacetime the advantages of 
a national research program. The National Research 
Council, organized during World War I, has an¬ 
nounced the extension of its activities to the grant- 

» Since this was written tbeee latter bllU have been com- 
btneU Into one 8, 17Z() (wee Soience, lft40, 103 . 10; :i9’44), 
but the cogency of Dr. Oermatm** commenta te In no way 
weaKened by thta event. Xd. 


ing of Predoctoral Fellowships in the Natural Sciences 
while continuing its program of Postdoctoral Fellow¬ 
ships. The Research Corporation of New York will, 
devote $2,600,000 during the next five years to sup¬ 
port of research in chemistry, physics, mathematics, 
and their applications, such as engineering. The 
grants are to be made to institutions and are to be 
used to support the research work of persons of 
proven research ability who are desirous of entering, 
or re-entering, the faculties of institutions of learning. 
“ProfessioDul salary of the applicant must be borne by 
the institution as well os responsibility fox' eontlnna- 
tion of the professional opportunity of the applicant 
beyond the terms of the grant.” 

Whereas all of the above programs should prove 
of great value to the stimnlation of researeh, they 
fail to bring aid to the men under whom researdu is 
to be conducted. No stream ean higher thm ita 
emroe. For many years the most eomp<^t yesearehv 
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workers and teachers have been enticed away from 
educational institutions by our lai^ industrial cor¬ 
porations, which have been able to pay salaries com¬ 
mensurate with the abilities of the mem A small num¬ 
ber of our highly-endowed educational institutions 
have been able to hold ^d attract outstanding scholars 
beoause of their higher salary scales, but the average 
private or state-supported institution has been forced 
into mediocrity. The success which these have achieved 
is the result of a number of factors reflecting no credit 
on the institutions. Among these factors the follow¬ 
ing may be mentioned: 

(1) Because of his own health or that of a member of 
his family, a teacher may be forced to remain in a given 
climatic environment, rogardlesa of salary. 

(2) Because of a personal fortune, the teacher is free 
^to work where he chooses. 

(3) Ill order to live on the limited salary offered by 
the institution of his choice, the teacher may refrain from 
marrying nod thus avoid financial obligations. 

(4) A married teacher may refrain from, or postpone, 
having a family because of the low salary received. 

(5) The teacher may also follow the European plan of 
marrying wealth. 

(6) The family may scale its standard of living far 
below that which would seem to be appropriate to the 
profession. 

(7) The wife may also have to be a breadwinner. 

No one will deny that the conditions cited above do 
exist, and that they drag down the very group of 
society which in the final analysis has produced the 
vast body of educated and highly skilled scientists used 
as raw material by the OSBD in the task of winning 
the scientific aspects of World War II. Universities 
have the definite obligation of training men to enter 
the research laboratories of industrial organizations, 
but they also have an obligation to train men for the 
^ teaching profession. If this latter responsibility is not 
met by making university teaching financially more at¬ 
tractive, the quality of the product will of necessity 
deteriorate. In the long run, industrial laboratories 
are bound to suffer. The situation haa been serious 
for many years, but the recent high level of wages 
paid to boys and girls graduating from high schools 
has served to bring the matter to a head. When many 
college and university positions pay only $1,500 to 
^ $2,000 to .persons with doctorate degrees, is there any 
: wonder that competent persons cannot be found to fill 
j themf Even now, when the war is over, we are still 
able to place women just receiving the baccalaureate 


degree in chemistry, iff industrial positions at $200 per 
month J 

What future can we promise young men and women 
holding pre- and postdoctoral fellowships at $1,800 to 
$3,000 when we still offer $2,000 for assistant pro¬ 
fessors and require that they have the doctorate de¬ 
gree t What chance do we have to secure competent 
teachers in science when a full professor, after thirty 
years of service, may never reach a salary of $4,000 f 
Intelligent young men should hesitate to make the 
sacrifice, knowing they will be better able to provide 
for their faixiilies if they choose the industrial offers 
which in a few years may bring them salaries of $10,- 
000 or more. Recently a request was received from a 
university asking us to recommend someone holding 
both the M.D. and the Ph.D. degrees. The salary was 
$2,000, and the apology was added that this offer was 
being made in the hope that someone not actuated by 
financial needs might be willing to accept. What a 
travesty on justice I How long shall such oonditions 
prevail? Shall universities continue to base salaries 
on individual needs or the minimum for which men 
will work, rather than on what they are worth in a. 
competitive labor market? Should not a teacher be 
judged to be worth as much as his students. If not, 
why keep the tt^aoher? 

It is probably too much to expect to ask American 
industry to do son»cthing in the way of subsidizing 
professional salaries in our educational institutions so 
as to moke these positions at least as lucrative as 
equally skilled industrial workers. However, the 
writer is convinced that such a move would, in the 
long run, reap handsome dividends for the donors. 
Such an undertaking, sponsored by the Federal Gk>v- 
ernment, and possibly financed from excess profits 
taxes, would not seem to be unreasonable, because it 
would be returning only a small percentage to the 
teachers who had made corporation profits possible. 

Some plan to accomplish the above end should be 
incorporated in one of the bills now befoTO Congress 
or in some compromise bill resulting from the recent 
hearings. No plan yet proposed can hope to raise the 
level of scholarly achievement as much as can be ac¬ 
complished by placing college and university teaching 
on a plane where the teachers will no longer have to 
apologize for their inability to go to scientific meet¬ 
ings, to take vacations, to care for the health of the 
family, and to do all those things which are expected 
of them by society. 


Scanning Science — 

Dr. David Starr Jordan was elected President of 
the California Academy of Seienees at its recent 
annual meeting. 


--‘24Ja»mary 1896 



Science Legislation 


Scientific Training 

Howard A. Meyerhoff 

Executive Secrttary, AAAS, W^ashington, D. C 


In }iis recent radio address to the nation, President 
Truman gave more attention to the things Congress 
is not doing than to the things which are getting done. 
Scientists may take their cue from the President and 
give thought to one vital question to which altogether 
too little consideration has been given, namely, the re¬ 
placement of scientific and engineering personnel lost 
during the war years. 

The question is critical. Many scientists were 
drafted—commonly late in the war period after the 
use for their skills was no longer urgent and defer¬ 
ments wore caneeUod. Numerically, the most serious 
losses were caused by the drafting of IS-year-olds who 
would have entered the colleges and technological 
schools. Some of these men may undertake Iielated 
training when they are discharged from military ser¬ 
vice, but many will not. Meanwhile postwar projects 
lag for lack of men to handle the technological prob¬ 
lems involved. Meanwhile, too, the nation is fast 
losing to other far-sighted countries the technological 
pre-eminence which was a major factor in victory. 

Congress cannot be criticized for not attending to 
this problem, much less solving it, for scientists them¬ 
selves have done little about it. The American Chemi¬ 
cal Society tried, with only a little help from other 
organizations, to obtain deferment for new recruits in 
essential scientific fields. One bill was introduced 
into Congress (II.R. 2827) to achieve this purpose, 
but it died in (wrnmittee. Our scientific personnel, 
both actual and potential, was expendable, but unlike 
expendable military personnel, no one assumed any 
responsibility for replacing it. 

Now, five months after hostilities have ceased, the 
situation is unchanged. Selective Service, though it 
may defer students who are partially trained in sci-. 
entific and technological fields, encounter few 18-year- 
olds in that category. Universal military service, as 
proposed, will continue the same indiscriminating 
policy, if adopted. The shortage of scientists and en¬ 
gineers, though it may be partially offset by returning 
veterans, will l>e increased rather than corrected. 

During the past few weeks representatives of the 
eugiiieering societies, the physicists, chemists, and the 
Assooiation have met to consider corrective measures. 


The drain of trained or partly trained men has been 
checked but not stopped. It is now imperative to 
correct the deficit through immediate changes in Se¬ 
lective Service and through specific provisions in the 
Universal Military Service bill, if the latter is adopted. 
It may be just as vital to insure replacements of sci¬ 
entific and technological students if Universal Military 
Service is not adopted. 

As a basis of immediate action twelve organizations 
phrased a resolution which contains a program adapta¬ 
ble to Selective Service and to Universal Military 
Service if passed. With some modification it can be 
effectively utilized if UniverBal Military Service is 
rejected. Indeed, the unique importance of science 
and technology in war and peace has prompted the 
suggestion by one Senator with whom the program 
has been discussed that the resolution may bo the only 
program which can effectively prepare us at once for 
the grim requirements of war and the expanding needs 
of peace. 

Twelve organizations have endorsed the resolution: 

The American Association for the Advaneemont of 
Science 

The American Ceramic Society 
The American Chemical Society 
The American Institute of Electrical Engineers 
The American Institute of Mining and Metallurgical 
Engineers 

The American Society of Civil Engineers 
The American Society of Mechanical Engineers 
The Electrochemical Society 

The Engineers Council for Profossional Development . 
The Engineers Joint Council 
The Engineers Society of Western Pennsylvania 
The Institute of Badio Engineers 

They are sure others will recognize its importance and 
will want to take similar action. It is published here¬ 
with for the consideration of scientists and ecientiflo 
societies that recognize the gravity of the current 
situation and foresee the still more serious problenu 
of the future. 

Whebzas national security and public welfare are de¬ 
pendent upon and vitally affected by the quality pf Aoien- 
tifio, engineering and tedinologieal research, both funda¬ 
mental and applied i 
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Wrvesas fundamental and applied reaearch are en¬ 
tirely dependent upon ample reserves of trained and ex- 
parieneed manpower; 

Whbesab the ranks of Bcientists and engineers have 
been seriously depleted since 1941 by the requirements of 
military service; 

Whereas the normal flow of students into the colleges 
and the engineering, technical, and graduate schools has 
almost completely ceased during the period from 1941 
to 1946; 

Whereas the alarming deficit in highly trained tech¬ 
nical personnel will be further increased if Selective Ser¬ 
vice is continued without full recognition of the fact that 
technical personnel is as vital to national security and 
welfare as military i>ersonnel; 

TiiKREjmE BE IT RESOLVED that the imperative and im- 
4 mediate need of replenishing scientific and engineering 
manpower be culled to the attention of thq President and 
the Congress; 

Be it FintTHER RESOLVED that the Congress be asked to 
take prompt legislative steps to insure a flow of sciontifle 
and engineering personnel through the colleges and the 
engineering, technical, and graduate schools adequate to 
Tiational soeurity and the public welfare; 

Be it FURTHER RESOLVED that Buch legislation as may be 
required be based upon principles consonant with the 
democratic methods embodied in Selective Service and 
with the tested methods of the institutions of higher 
learning; that to this end the following provisions be 
incorporated in such legislation: 

1. Young men who have attained their eighteenth 
(18th) but not their tvpenty-sixth (26th) birthday shall 
be allocated to the colleges, universities, and technical 
schools after induction rather than through deferment; 

2. Such men should be chosen by recognized and estab¬ 
lished selective processes, as far in advance of induction 
aa possible; 

^ 3. The selection of those men should bo administered by 

the appropriate government agency, which shall dotcr- 
miuo from year to yoar the number of young men who 
*nay be admitted to the training program, so as to bring 
the total anticipated output of trained personnol at least 
to prewar standards; 


4. The young men so selected shall be assigned to ac¬ 
credited colleges and institutions of their own choice; 

5. Such colleges and institutions shall not be obligated 
to impose on theso students any requirements other than 
those normally imposed upon clvUion students; but no 
provision contained in this plan shall exclude said stu¬ 
dents from enrolling voluntarily in reserve oflicer training 
programs maintained by the Army and Navy in the in¬ 
stitutions in which they enroll; 

6. The duration of the training period shall be iden¬ 
tical with that designated in the Selective Service train- 
ing program; the academic calendar for training shall not 
exceed nine mouths in any one year, tHe remaining three 
months being available to the Army or Navy for military 
training; 

7. Financial support for trainees during this period 
shall not exceed that awarded to trainees under the Ser¬ 
vicemen *8 Keadjustmont Act (Public Law 346); 

8. Failure on the part of any trainee to meet the scho¬ 
lastic requirements of the institution to which he is as¬ 
signed shall result in immediate transfer to regular mili¬ 
tary duty; 

9. Trainees admitted to this program shall be subject 
to the same obligations for subsequent public service os 
may later be incorporated in a plan of national scholar- 
ships and as applied to a training period of equal length; 

Be it further resolved that the acute shortage of 
scientific and engineering personnel in the colleges, in 
government agencies and in industry be immediately alle¬ 
viated by adoption of those provisions of tlie Vnnnevar 
Bush report {Science, the (ndlme frontier) relRUng to 
the release of scientists and engineers now in the armed 
forces; and 

Be it finally rebolvkd that full cooperation of the 
legislative and executive branches of tlie Federal QoviTn- 
moiit be solicited, not only in the implementation of this 
emergency program which is designed to correct the defi¬ 
cit (now estimated at approximately 150,000) of scientific 
and technical students, but also in assuring u future sup¬ 
ply of trained manpower, adequate in numbers and in 
skill to meet the involved problems of national progress, 
welfare, and scourity. 



Technical Papers 


The Anemia Associated With 
Chronic Infection^ 

G. E. CARTWRIGHT; M. A. LltTRITSEN, S. HtIMPHRETS; 
P. J. JoKKS; I. M. MERRILL; and M, M. Wintrobk 

School of Medicine, University of Utah 

A study of the anemia accompanying such chronic 
conditions os empyema, osteomyelitis, endocarditis, 
and various other chronic infections in humans has 
revealed a rather characteristic chemical pattern. 
There is a pronounced hypoferremia which is accom* 
panied by hypercupremia, an increase in the erythro¬ 
cyte protoporphyrin and coproporphyrinuria. These 
results are briefly summarized in Table 1. Only male 


TABLE 1 

Summary of tub Chbmical Chaeactkhistics of thb 
Anemia Ahbociateu W'ith Chronic Infection 



Plasma 

Iron 

7 % 

Scrum 

Copper 

7 % 

Erythro¬ 

cyte 

proiopor- 
phyrln 
7/100 cc. 
KBC 

Urinary 
copropor¬ 
phyrin 
•V/24 hr. 

Normal 

No, of cawes , 

20 

2fi 

10 

22 

Avoniffcj valu«j 

120 

116 

80 

106 

Chrook infections 
No. of cases . 

19 

11 

19 

14 

Avoraae value 

29 

220 

175 

278 


patients were used in the study. Morphologically the 
anemia was found to be normocytic, or slightly micro¬ 
cytic and slightly hypochromic. 

The administration of iron by mouth to these 
patients was associated with no significant increase 
in the content of iron in the plasma, in sharp contrast 
to the finding in normal persons. Intravenous ad¬ 
ministration of iron was associated with a rise in the 
plasma iron level of somewhat smaller degree than 
occurs normally and a return to preinjection levels 
which took place much more rapidly than is normal. 
In these respects the anemia associated with chronic 
infections is similar to the anemia of iron deficiency. 
Hypoferremia, hypercupremia, and an increase in 
erythrocyte protoporphyi'in are also common to both 
conditions. Unlike iron deficiency anemia, however, 
the anemia of infection does not respond to either oral 
or intravenous iron therapy. We have been unable 
to obtain evidence that the anemia associated witli in- 

*^The work deticribeU !n this paper whs carried out uodor 
a contract wcomioendKd hy the Committee on Medical Re¬ 
search* botw^n the Ofllce of Scientific Eeeearch and Devel¬ 
opment and the rinlverslty of Utah. 


fection is hemolytic in nature or that there is a defea* 
tive synthesis of either globin or protoporphyrin. 

This evidence may be interpreted as indicating that 
there is a failure to form heme because of lack of 
sufficient iron to incorporate into the protoporphyrin 
molecule. As a result, protoporphyrin and coppei* ar'e 
not utilized, and their quantity increases, awaiting the 
time when iron will be made available so that the for¬ 
mation of heme may proceed at its normal rate. 

To investigate more completely the pathogenesis of 
this anemia, intramuscular staphylococcal abscesses 
were produced in 3 adult dogs. The plasma iron level 
dropped precipitously from levels of 160 to 276 micro- 
grams per ce^t to levels of 15 to 30 micrograras per 
cent in 48 hours. This was followed in approximately 
16 days by the development of moderate anemia. By 
this time the plasma iron level had returned to nor¬ 
mal. This stage was followed shortly by clinical im¬ 
provement and disappearance of the anemia. The 
intramuscular injection of staphylococcal toxin or 
typhoid vaccine produced less definite changes. The 
intramuscular injection of sterile turpentine into 16 
dogs produced a sharp fall in plasma iron within 48 
hours in all of the animals. A second injection of 
turpentine was followed by the development of a mod¬ 
erate degree of anemia. This indicates that neither 
bacteria nor their toxins are essential for the produc¬ 
tion of hypoferremia and suggests that an inflamma¬ 
tory reaction per se is capable of producing this 
change. We are unable to state with certainty 
whether a specific substance is elaborated by an in¬ 
flammatory reaction. The intravenous injection into 
each of 7 dogs of 50 ml. of sterile pleural fluid, ob¬ 
tained following the intrapleural injection of turpen¬ 
tine, resulted in a suggestive, but not a profound, 
lowering of the plasma iron. 

Menkin {1, 2) has shown that there is an accumu¬ 
lation and fixation of iron in inflammatory tissue. 
Schafer {3, 4, 5) has demonstrated that there is an 
increased iron retention in febrile conditions in chil¬ 
dren and that during mild infections in mice iron bo- 
cumulates in the roticulo-endotheUal system. On the 
basis of these observations, together with the data 
we have presented in humans and in dogs, it noser 
seems possible to outline a working hypotbeeis for 
the pathogenesis of this anemia. 

According to this hypothesis, as a result of an 
inflammatory reaction, iron is diverted to the tissues 
and is not made available for hemoglobin synthesis, 
Aj a. eonaequcnce of tiiis increased deihand qf the. 
tiasnes for iron, the removal of this eletnent from the 
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blood stream is hastened and possibly its absorption 
from the boirei is oven increased. Beeause iron i$ 
not made available for use by the bone marrow, the 
reaetion Cn*^ 

Protoporphyrin + Iron-> Heme 

cannot proceed and anemia develops. 

The fault in iron metabolism cannot be corrected 
by the administration of iron. This is probably be¬ 
cause of the persistent and urgent demand for iron 
to fulfill! some function in relation to infection, which 
has a greater priority for iron than hemoglobin forma¬ 
tion. 

These experiments are to be reported in detail in 
the near future. 
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An Observation on the Red Cell 
Content of the Blood of the 
Thoroughbred Horse ^ 

John Macleod 

Cornell University Medical College 
EWO PONDKK 

The Nassau Hospilalf Mineola, New York 

While making observations of the blood of the 
horse, we noticed consistent differences b()tween the 
thoroughbred and the cold-blooded horse with regard 
to the red ceil count per cubic millimeter and the 
hemoglobin content in grams per 100 ml. of blood. 
The average values obtained in the thoroughbred ani- 
nial have also a relation to age, as is shown in Table 
J, which includes standard errors and average values 
^ ior the mean corpuscular hemoglobin, 

TABLE a 


Num- Hed 
Group ber in oellN mil- 
group lloas/mm.* 


Mean cor- 
Homogloblti puscular 
gramH/lOO ml. hemoglo¬ 
bin, 77 


Thoroughbreds 

Foftla . 

ieurlhig* . 

‘-•J your* . 

Older horses 
Oold-blooded 
borses . 10 


8 

12 

12 

8 


12.01 ± 0.78 
12.60 t 0.74 
10.80 ±0.25 
11.55 + 0.74 


18.86 t O.SX 
34.13 + 0.46 
14.3010,46 
15.37 + 0.78 


10.7 

ii.a 

18.1 

13.3 


7.04 ± 0.28 12.63 ± 0.33 16.( 


The differences between the means of the red cell 
counts of the two- to three-year-old horses and those 
of the foafa and of the yearlings are signiffoant, as 
is the larger difference between the means of 


■tudy was on the horsss of Col C. V* Whitney, 
ate Indehlea for his conrteey. The espenees of 
™ by we Grayson FouniUtion. 


the counts of the two- to three-year-olds and those 
of the counts of the cold-blooded horses. 

Table 1 shows that the red cell count and hemo^bin 
content in the thoroughbred are higher than the count 
and hemoglobin content in the cold-blooded horse, the 
red cell count for which is usually given as between 
6 and 8.5 million.^ At the same time the quantity of 
hemoglobin per cell is smaller. Table 2, which gives 
the average hemoglobin content, mean cell volume, and 
mean corpuscular hemoglobin concentration in 5 
thoroughbred and 5 cold-blooded horses, shows that 
the cells of tlie thoroughbred carry less hemoglobin 
per cell because the cells are a little smaller and be¬ 
cause the hemoglobin concentration is a little less. 
The thoroughbred, nevertheless, carries more hemo¬ 
globin per milliliter of blood than does the cold¬ 
blooded horse because there are more red cells per 
unit volume. 

TABLE 2 

Thoronjfh- Cold- 
bred blooded 


Uod cells, mi 11 Ion8/mm.® .. 30.35 8.21 

llemoffloblu, k rams/100 ml. 33.80 12.06 

Mean cell voimne, ... 42.2 48.6 

Mean eorpUHCular bemoKlobln conceii- 

trnfbm, per wnt . 82.7 33.5 

Mean corpUHenbir homofflobln, 77 , 13.4 14.7 


This combination of an increased red cell count, a 
decrease in red cell volume, a decrease in mean cor¬ 
puscular heuioglobin concentration, but an increase 
in the hemoglobin content per milliliter of blood, is 
met with in animal.s (rabbits) subjected to low atmos¬ 
pheric pressures (1) and in other states in which the 
bone marrow is hyperactive, such as polycjd^hemia 
vera in man. Since it is most improbable that 
Uioroughbi'ed horses suffer from an oxygen lack suffi¬ 
cient to keep their bone marrows in a state of hyper¬ 
activity, the higher red cell counts and hemoglobin 
contents in the blood of these animals is probably a 
genetic characteristic, as polycythemia sometimes is in 
man. The probability of the genetic explanation 
being right Ls increased by the fact that the high red 
cell counts are present at birth and are maintained in 
the weanling, yearling, and ensuing age periods. The 
elevated counts are therefore not the result of train¬ 
ing or conditioning processes which prepare the ani¬ 
mal for racing. It may very well be, of course, that 
the increased hemoglobin content and slightly smaller 
cell size confer an advantage on the thoroughbred 
when irunning at high speeds, and so these may be 
characteristics which have become accentuated in the 
process of the *ffmproveroent of the breed.” 
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Fur aud Feathers: A Response 
to Falling Temperature 

Raymond B. Cowles 
UniveTHity of California, Los Angeles 

At the present time it seems to be generally con¬ 
ceded that **the appearance of fur and feathers in 
birds and mammals came in response to a need for 
some mechanism for heat conservation/' and that 
mutations in the direction of these dermal coverings 
survived owing to the advantages of heat or energy 
conservation conferred upon the possessor of these 
new insulating features. Aside from the fact that 
necessary mutations give no evidence that they ever 
develop in response to a need, this Lamarckist,ic con¬ 
clusion seems dubious for the following reasons: 

(1) All the available evidence strongly suggests 
that the mechanism of heat regulation, which is closely 
associated with the warm-blooded state and is essen¬ 
tial for that condition, has appeared as a compara¬ 
tively late evolutionary acquisition. In the field of 
phylogeny we observe the phenomenon of a succession 
of steadily ascending body temperatures, culminating 
in what are assumed to be approximately the most 
specialized, warm-blooded creatures. It is interesting, 
and possibly no coincidence, that the morphological 
structures on which we base phylogenetic position in 
birds and mammals should also accompany the physio¬ 
logical trait of successively higher temperatures. The 
record is not perfect, that is, there are occasional 
exceptions to the rule, but in general there is a ther¬ 
mal ascent accompanying the morphological speciali¬ 
zations in these groups. 

(2) In the field of embryology as in phylogeny we 
find evidence which similarly suggests that thermal 
regulation and the development of warra-bloodedness 
is an apparently recent acquisition in the develop¬ 
ment of organisms. Although the interpretation of 
this situation might be ascribed to several possibili¬ 
ties, it seems most reasonable to conclude that thermal 
regulation and warm-bloodedncss must have arrived 
fairly late in the evolutionary process, probably long 
after fur and feathers made their appearance. 

The third point militating against the acceptance 
of the current specu]ntion,s concerning the origin of 
fur and feathers is fairly simple. 

If warm-bloodedness is of fairly recent origin, then 
we must assume that the early, prototypal forms 
which gave rise to feathered and furred creatures 
were probably cold-blooded. If cold-blooded, tb^ 
were definitely ectothermio in nature, that is, they 
derived their chief source of heat from outside of the 
body in direct contrast to the later warm-blooded or 

’ KotIhIoii of a coneopt orlKlnnU^ stated In : H. B. Cowles, 
Amer. Nut., liHO, 74, 06i». 


endothermic types in which temperatures are chiefly 
a result of metabolic activity, often made possible by 
a prodigious expenditure of energy. 

In so far as we know, all cctotbennic animals (with 
the exception of colonial types, such as the bees) for 
all practical purposes are wholly dependent upon 
outside sources for their body heat and all these types 
become lethargic, even comatose, in the presence of 
falling temperatures. The naked skin of reptiles ex¬ 
pedites the absorption of solar energy, and to inter¬ 
pose a barrier such as fur and feathers between the 
heat source and the body would seem to be impractical 
from the survival standpoint, except under conditions 
of high or increasingly great incidence of solar radia¬ 
tion. Survival is difficult at best, amd adjustment to 
the environment is usually rather precisely arranged 
—as witness the fate of most mutants. It is true that 
radiant heat will penetrate through fur and feathers, 
and therefore that the possessor of these insulating 
coats could absorb some of the heat from outside of 
the body in spite of this bander, but on the other hand, 
survival in a cold-bloded form could hardly be fostered 
by the development of any handicap to maximum effi¬ 
ciency in heat absorption, particularly if temperatures 
in the environment were dropping. 

If for and feathers developed under conditions that, 
but for their presence, would have produced injury 
due to increases in the intensity of solar radiation, we 
would expect to find the interposition of nn insulat¬ 
ing covering a highly beneficial novelty having real 
survival value. By high temperature or rising tem¬ 
perature the reference point is, of course, that of the 
animal’s limits of thermal tolerance and not tempera¬ 
tures as we may know them today. 

The possession of a mechanism that would slightly 
retard accessions of heat would extend the total num¬ 
ber of minutes or hours of diurnal activity, especially 
toward mid-morning, that might be available to a for¬ 
aging animal. Such a coat would also enable the 
animal to extend its inid-day excursions into the sun¬ 
shine for longer periods of time due to this protec¬ 
tion against rapid overheating. Toward evening, or 
after excursions into the open and subsequent return 
to shade or to burrows, the presence of this radiation 
excluding mechanism would have a reverse effect, that 
is, it would retard the loss of heat and would thus 
extend the animal’s postwarming periods of activity. 

For these reasons it seems more logical to conclude 
that mutations producing fur and feathers were origi¬ 
nally retained because of their function aa a device 
that could retard the absorption rate of excessive solar 
radiation. Later on, their possession permitted the 
gradual development of temperature control neces¬ 
sary for the development of warm-blooded animals. 

Without an already acquired insulating eoat, it is 
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difficult to understand how energy-expending, intern¬ 
ally heated systems could have survived in a cooling 
environment. This use for insulation must be a fairly 
recent innovation because even the more primitive, less 
specialized mammals still show a tendency toward eeto- 
thermism (poikilothermism) while many of the most 


highly specialized thermal animals, the birds, do not 
acquire complete endothermism (homeothermism) un¬ 
til some time after hatching. 

This analysis presents another example in which 
it can be argued that rising or high temperatures may 
have played a dominant part in evolution* 


In the Laboratory 


Semi-continuous Tap-water Aerator* 

E. C. Canting and E. D. Hatfield 

University of California, Berkeley; Hercules, 
California 


For many species, the water culture method for 
growing plants requires continuous aeration of the 
nutrient solution. By this means, the root system is 
maintained at an oxidative level favorable for active 
growth and metabolism. 

In the greenhouse and in most laboratories, the 
source of oxygen is generally an air compressor, from 
which a continuous supply for the aeration process is 
readily obtainable. In the event that a compressor is 
not available, an alternative source of air is requii-ed. 

The apparatus described heroin has been con¬ 
structed from common inexpensive glassware and re¬ 
quires a minimum of space. A trap or filter for oil 
spray and other contaminants commonly found mixed 
with air derived from a compressor is unnecessary 
because the source of such foreign material is elimi¬ 
nated. The quantity of water used per day for pro¬ 
duction of a moderate stream of air (approximately 
10 cc. per minute) is usually in the neighborhood of 
four gallons or less. Results indicate that a rela- 
[tively high efficiency and low cost of operation arc 
ciiaractoristic of this equipment. 

The apparatus is illustrated diagrammatically in 
Fig. la. Tap water is forced through A into cham¬ 
ber E, open to the atmosphere only through tubes 
B and C, and dropwise rate of water flow is regulated 
by stopcock a. Air is initially displaced from the 
chamber through B until water approaches level /. 
Subsequently, aeration of the solution commences 
after the pressure due to the head of water d has 
been overcome* When water has risen to level e in 
the siphon tube, it is automatically removed from 
chamber E by a siphon mechanism through C. Dur¬ 
ing this short interval, aeration ceases. When the 
chamber has been emptied, the cycle is repeated and 


to expma their appreelatlon to T. C. 
tor helufal samstlons apd crltlclama with tht» paber, 
WftS Written While the eentor author waa located in 
madepa, CiUlfomla* 


aei*ation continues. Water inlet tube A and tube B 
are bent toward the side of chamber at a and / in 
order to avoid spattering at the bottom of tube G 
during the siphoning interval and, consequently, to 
minimize introduction of excess air bubbles into tube 
C which affects the continuity of fluid in C. A highly 
porous, fritted glass disperson disc may bo used for 



that a low porosity tube introduces some difficulty. 
I^he magnitude of the frictional resistance to gas flow 
offered by such material results in on undesirable 
increase in the total pressure which must be exerted 
by the expanding gases in E to overcome the gross 
resistanee in the system. 

The time interval between intermittent aeration can 
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be minimizod by designing: the apparatns so that the 
time required for removal of water from E is small 
aa compared to the time necessary for liquid in C 
, to reach level c. Although the dimensions of chamber 
E (Eig. la) are satisfactory for aeration of plant 
root systems, the time interval between cessation of 
siphoning and production of a closed system in E 
upon reaching level / can be reduced if continuous 
aeration is desirable for some other purpose. This 
can be accomplished by constructing the chamber as 
shown in Fig. lb. The advantage of a slight increase 
in ofQciency is consequently attained at the expense 
of a more elaborate design, which decreases to some 
degree the simplicity of the original apparatus. 

It has been foimd that, in order to maintain the 
described continuity in the rate of aeration with the 
apparatus in Fig. la, the relationship between height 
K of siphon tube C and head of water d to be over¬ 
come in the culture tank can be formulated by the 
following approximation: K = 2.2d. Obviously, this 
relationship is only applicable if the dimensions of 
chamber E and diameter of glass tubing used are 
equivalent to the specifications outlined in Fig. la. 

The aeration equipment described in this paper was 
constructed with siphon tubes of several dimensions 
and used aucoessfully for aeration of culture solutions 
of various depths. The apparatus has been used 
cbntinuully for periods of more than thirty days at 
one time, and with the exception of occasional minor 
adjustments of the rate of water flow due to slight 
fluctuations in the pressure of the main water supply, 
no difficulty was experienced. 

Prozones and Blocking EflFect in 
Normal Iso- and Hetero-Aggluti¬ 
nation With Cord Sera 

Heubebt H, Lubjnski 
Jewish General Hospital, Montreal, Canada 

Wiener {2) has recently described a blocking test 
for 1th aensitizatiori as a method to detect specific anti¬ 
bodies in anti Rh sera, which otherwise fail to deinon- 
sirate the usual in vitro agglutination phenomena, 
lie has also demonstrated that these blocking anti¬ 
bodies are the cause of the prozono phenomenon, 
which may be observed, not infrequently, in anti Rh 
agglutination. 

Using the blocking technique, Levine and Gilmore 
(1) were able to obtain a blocking effect with the 
serum derived from a patient suffering from infectious 
mononucleosis in which the Paul Bunnel reaction was 
negative. The effect was quite analogous to that 
observed in Rh negative mothers of cry throb lastotic 


The opportunity printed itsdf to the writer to 
test the relation of blocking antibodies to the proaone 
phenomenon in normal iso- and hetero-agglutinatioiL 
During a study on cord sera four sera were found 
among several hundred which showed a more or less 
marked inhibition zone. These sera, which had been 
stored at refrigerator temperature for 2 to 3 weeks, 
were used to search for the presence of blocking anti¬ 
bodies. The sera were all group 0. 

Technique: Previously unheated serum (0.2 oc.) 
was diluted in increasing amounts with 0.2 oo. of 
saline and 0.1 cc. of a 2.5 per cent suspension of 
thrice-washed red cells added. The mixture was 
shaken well and centrifugalized for 2 minutes at a 
speed of 1,200 rpm. A first reading was then made, 
to see if an inhibition zone was present After re¬ 
newed centrifugalizution the supernatant fluid was 
withdrawn and replaced by a type-specific serum 
diluted to such a degree that it still gave a 4 + reac¬ 
tion with the red cells used in the experiment. The 
tubes were then thoroughly shaken, centrifugalizod a 
third time iind readings made. Two tests were done 
with A and B cells, respectively, and two with rabbit 
cells. Tlie results are given in Table 1, They show 
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that in the prozone the added serum could not achieve 
a complete agglutination, whereas in the highest dilu¬ 
tions 2 -I- and 1 + reactions a$ well as the negative were 
changed to 4+, thus demonstrating a blocking effect 
of the tested cord sera. 

The question as to the nature of the blocking anti¬ 
bodies is still open to speculation. Wiener regards 
them as “an antibody having the capacity of combin¬ 
ing with the sensitive celJa without producing a visible 
reaction. After proper absorption the semm may 
give a positive agglutination reaction.^' One may 
think of an agglutinoid, an agglntbiin wbkah baa 
lcN 9 t the agglutinating part and eoWsts of tbe bapto- 
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pliCKre group only, simiUr to the relation of toxin 
and toxoid. However, another explanation may be 
that the blocking antibodies are identical with the 
hemolysin, which combines with the same cell receptor 
as the agglutinin. This theory assumes, of course, 
that agglutinins and hemolysins are different anti¬ 
bodies. Whatever it may be, it must have a greater 
avidity for the red cells than the agglutinin. 

However, in the cases described above another 
possible explanation has to be considered for the fol¬ 
lowing reason. It was found that the prozone phe¬ 
nomenon, which was observed on unheated sera, dis¬ 
appeared and was replaced by a 4+ agglutination, 


when the sera were prevbusly heated for 30 minutes 
at 66° C. Since the tests were made after the sera 
had been kept in the refrigerator for 2 to 8 weeks, 
complement can be ex(duded as the cause of the pro- 
zones. It may therefore be possible that a heat-labile 
substance is present in cord sera which is responsible 
for the prozonc phenomenon and the blocking effect 
with this type of sera- 

Therefore, it seems that the inhibition zone as well 
as the blocking effect cun be caused by different 
agents. 
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Netvs and Notes 


Dr, Mark W, Woods has rejoined the staff of the 
Department of Botany at the University of Maryland 
after three years in the Armed Porces. lie began his 
duties as associate professor of plant pathology on 
3 December 1945. 

Dr, Myman I. Goldstein, Camden, New Jersey, has 
been appointed professor of the history of medicine, 
Essex College of Medicine and Surgery, Newark, New 
Jersey, and will deliver weekly lectures. 

Dr, Harold Blum, of the U. S, Public Health Lab¬ 
oratory, Bethesda, Maryland, conducted a special con¬ 
ference at the University of Texas Medical Branch, 
Galveston, on the “Influence of Sunlight on Carcino¬ 
genesis,^' on 8 January. Dr. Blum has recently been 
awarded a Guggenheim Fellowship for the study of 
thermodynamic factors in evolution. 

f Dr, Donald Duncan, professor of anatomy at Louisi¬ 
ana State University Medical School, New Orleans, 
has accepted an appointment as professor of anatomy 
ttnd chairman of the Department of Anatomy at the 
University of Texas Medical School, Galveston, and 
will assume his new post on 1 February. 

Dr, Henry B, Kreider has been appointed chief 
chemist of The Wm. 8. Merrell Company, Cincinnati, 
Ohio. 

Dr. Richard J. Lund, mineral economist, geologist, 
and one-timo director of the Miscellaneous Minerals 
Division of the War Production Board, has joined the 
staff of Battelle Institute, Oolumbus, Ohio, Prior to 
his three-year association with WPB, Dr. Lund served 
as oonstiltmat on miscellaneoua minerolB to the old' 
Office of Prodnotipn Management and Defense Com¬ 


mission, and earlier was for three years (1937-1940) 
editor of the Mining Congress Journal, 

Col. James A. Tohey was decorated on 4 December 
1945 with the Ordre de la Santd Publique, grade of 
Offleier, by the French Bepublio, The presentation 
was made in Stuttgart, Germany, by Inspecteur Gen¬ 
eral Coulon. Col. Tobey returned on 24 December 
to his home in Rye, New York, after two years and 
eight months service overseas, the last seven months 
as Deputy Military Governor of Wurttemberg-Baden 
in Germany, 

Dr, Robert Siniha has become a member of the 
Division of Organic and Fibrous Materials of the 
National Bureau of Standards, with special respon¬ 
sibility for the coordination of fundamental research 
on the molecular properties of high polymers. 

Dr. Hugh L. Dryden has been appointed assistant 
director of the National Bureau of Standards, His 
services in this capacity will supplement those of Mr, 
E. C. Crittenden, who has served os assistant director 
for many years and who will continue in that capacity. 

Dr. Ferdinand Q* Brickwedde has been designated 
chief of the Heat and Power Division of the National 
Bureau of Standards, succeeding Dr. H. C. Dickinson, 
who retired on 31 October. Dr, Brickwedde has been 
with the Bureau since 1926. 

Frederick 5'. Bacon, chemical research consultant, 
announces the formation of a partnership with Philip 
D. Wilkinson under the name of Frederick S, Bacon 
Laboratones. The new firm will continue the chenucal 
reseai^ and consultation business established in 1939 







78 SCIENCE Vol. 103, No. 2664 


at the present loGatio% 192 Pleasant Street, Water- 
tow^n, Massachusetts. 

Dr, Rarry J, Klcpser, formerly of the faculty of 
South Dakota State College, and more recently a mem* 
ber of the U. S. Geological Survey, has been appointed 
assistant professor in the Department of Geology and 
Geography at the University of Tennessee. 

Luther S* West, Major, Sanitary Corps, AUS, has 
been released from active service with the armed 
forces and will resume his duties as Chief of the Divi¬ 
sion of Natural Sciences, at Northern Michigan Col¬ 
lege of Education, Marquette, Michigan. For the past 
two years Dr. West has served us Chief of Medical 
Entomology, in the Division of Parasitology at the 
Army Medical School, Washington, D. C. 

Dr, Milton Harris, director of research, Milton Har¬ 
ris Associates, Washington, D. C., was awarded the 
Olnoy Medal at the annual banquet of the American 
Association of Textile Chemists and Colorists held 
Saturday, 6 January 1946 at the Hotel Pennsylvania, 
New York. The award, which is made by the AATCC 
for outstanding achievement in the held of textile 
chemistry, is named in honor of Dr. Louis A. Olney, 
president emeritus of the association. In accepting 
the medal. Dr, Han-is said: ^^In a broad sense, the 
technical problems of the textile industry are basically 
the-same as those in,all industries; they involve the 
harnessing of a vast reservoir of scientific knowledge 
resulting from work in educational institutions, gov¬ 
ernment laboratories, and industry. This knowledge 
does not stem solely from research in the field of tex¬ 
tiles. It comes from work in the allied high-polymer 
field, whether it be on resins, rubbers, or plastics; it 
comes from work in chemistry, biology, medicine, or 
literally any field of science. . . , Contrary to popular 
opinion, the country is not going to be presented at 
this time with many revolutionary textile materials or 
fabrics. The war simply accelerated the lines of work 
indicated earlier, but it will take all of our postwar 
efforts to bring these developments to their successful 
conclusion.” 

Dr. Philip 8, Winnek has resigned os director of 
research with the Pitman-Moore Company, Indianapo¬ 
lis, Indiana, to accept a position with the Research 
Department of the Commercial Solvents Corporation, 
Terre Haute, Indiana. 

Dr. Ralph B. Bowersox, recently research associate 
at the Harvard Underwater Sound Laboratory, has 
been appointed associate professor in the Department 
of Physics and Astronomy at Michigan State College. 
In the same department, Dr. C. D. Hause has been 
named professor and Dr. J. W. McGrath, associate 


professor. Thomas H. Osgood is head of the depart¬ 
ment. 

John C, Flanagnfi, Col., Air Corps, Army of the 
United States, was recently awarded the Legion of 
Merit for t^xeeptionally meritorious conduct in the 
performance of outstanding service for the Army Air 
Forces. The presentation of the medal was made 8 
January 1946 by Gen. H. H. Arnold. The citation 
read in part: ‘*Col. Flanagan pioneered in the estab¬ 
lishment and development of the Army Air Forces 
Aviation Psychology Program and by his ingenuity 
in directing psychological research, he contributed 
signally to the development of effective selection and 
classification procedures for Army Air Forces person¬ 
nel, which has resulted in the improved utilization of 
manpower and the creation of a more effective strik¬ 
ing force.” 

George M. L. Sommer man has been appointed asso¬ 
ciate professor of electrical engineering at Northwest¬ 
ern Technological Institute. From 1 June 1942 to 1 
October 1946, ho was on leave from the American 
Steel and Wire Company, serving as a senior engineer 
with Section T of the OfiQce of Scientific Research and 
Development, and, later, with the U. S, Navy Bureau 
of Ordnance in Silver Spring, Maryland. 

Stephen J, McDonough, Jr,, Washington science 
editor of the Associated Press from 1933 to 3942, and 
more recently chief of the Planning Branch, Tech¬ 
nical Information Division, Office of The Surgeon 
General of the Army, has joined the staff of Modern 
Medicine, Minneapolis. 

Subrahmanyan Chandrasekhar, professor of theo¬ 
retical astrophysics at the University of Chicago, has 
been awarded the Sir Cattariinanchi Romalinga Reddy 
National Prize for Mathematics by the Andhra Uni¬ 
versity of India. The award, given annually for 
eminence in science, humanities, or fine arts, was pre¬ 
sented to Prof. Chandrasekhar in recognition of out¬ 
standing merit in mathematics, pure and applied. He 
is the second to receive the prize, originated last year 
by Sir C. R. Reddy, chancellor of Andhra University. 

Sir Henry Dale, O.M., F.R.S., will retire from his 
position as Pullerian professor of chemistry in the 
Royal Institution and director of the Davy Faraday 
Research Laboratory on 30 September 1946, according 
to The Times, London. His successor in both posts 
will be Prof. Eric K. Rideal, P.E.S., professor of 
colloid science in the University of Cambridge. 

Dean Joseph W, Barker, of the Columbia Univer- 
pity School of Engineering, has been presented the 
Distinguished Civilian Service Award for his yro/tk as 
speeial assistant to the Secretary of the Navy in re- 
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organisation of Navy’s educational and training 
programs. 

Announcements 

The Lilly Eesearch Laboratories, Indianapolin, Indi* 
ana, have made a grant of $2,500 to the University of 
Texas Medical Branch, Galveston, to establish a train* 
ing fellowship in tissue culture, with special reference 
to the reticulo-endothelium system, under the direction 
of Charles M, Pomerat, professor of anatomy and 
director of the Tissue Culture Laboratory. 

The Committee on Eeaenrch m Endocrinology, Na¬ 
tional Itesearcli Council, announces that requests for 
grunts-in-aid during the fiscal period from 1 July 
1946 to 30 June 1947 will be rec(nved unlU 28 Feb¬ 
ruary 1946. Application blanks may be obtained by 
addressing the Secretary, Division of Medical Sci¬ 
ences, National Research Council, 2101 Constitution 
Avenue, Washington 25, D. C. In addition to a state¬ 
ment of the problem and research plan or program, 
the Committee desires information regarding the pro¬ 
posed method of attack, the institutional support of 
the investigation, and the uses to be made of the sum 
requested. No part of any grant may be used by the 
recipient institution for administrative expenses. 

The Committee makes grants in aid of research in 
the general field of experimental and clinical endo¬ 
crinology. However, applications for support of re¬ 
search in the problems of sex in the narrower sense 
cannot be given favorable consideration, and investi¬ 
gators seeking stipport in this field should direct their 
proposals to the Committee for Research in Problems 
of Sex, of the National Research Council. The Com¬ 
mittee on Research in Endocrinology will continue to 
give consideration to the support of studies of the 
effect of sex hormones on nonaexual functions, e.g. 
von general metabolism and on the metabolism of 
Steroid hormones. 

The National Foundation for Infantile Paralysis, 
Inc,, has made a grant of $3,600 to the University of 
Texas Medical Branch to support the studies of Dr. 
A. Packchanian on virus transmission in small ani¬ 
mals, in order to try to devise a rapid diagnosis pro¬ 
cedure, and to assist in screening tests in therapy. 
I^r. Packchanian is director of the Laboratory of 
Microbiology at the Medical Branch, 

To ea^plore new scientific methods for measuring 
opinions and attitudes the National Research Council 
and the Social Science Research Council have jointly 
lormed a committee of eighteen leading experts drawn 
Irom businees, government, and universities. Creation 
tof the Committee on the Meaauremmit of Opinion, 
Attitudes, and Consumer Wants was announced by 


Dr. Ross Harrison and Dr. Donald Young, executive 
directors of the two councils, which represent the 
numerous associatibna of professional workers in 
mathematics, statistics, psychology, and the various 
social sciences. 

Samuel A. Stouffer, professor of sociology at the 
University of Chicago, is chairman of the new com¬ 
mittee with Samuel S. Wilks, professor of mathe¬ 
matics at Princeton University, as vice-chairman. 
Its conduct will be under the immediate direction of 
an executive committee including Drs. Stouffer and 
Wilks, Dr. Frank Stanton, of the Columbia Broad¬ 
casting System, and Dr, Rensis Likert, of the U. S. 
Department of Agriculture. 

The other members of the committee are: 

P. G. Agaew, The American Standards Association 
Edward Battey, Compton Advertising, Inc. 

Hadley Cantril, Princeton University 
Archibald M. Crossley, Orossley, Inc. 

W. Edwards Doming, The Bureau of the Budget 
Robert P. Elder, Lever Brothers Company 
George H. Gallup, The American Institute of Public 
Opinion 

Philip M. Hauser, The Department of Commerce 
Carl I. Hovland, Yule University 
Paul F. Lazarsfeld, Columbia University 
Darrell B. Lucas, New York University 
Elmo Roper, New York City 

Walter A. Bhewhart, The Bell Telephone Laboratories 
C. L. Warwick, The American Society for Testing Ma¬ 
terials 

At the initial meeting plans were discussed for a 
long-term program aimed at promoting the exchange 
of information and experience among workers in busi¬ 
ness, government, and the universities who arc facing 
similar problems in developing increasingly efficient 
methods of measurement. The committee authorized 
its executive body to plan the establishment of sub¬ 
committees which will review progress to date in 
various related areas of research, conduct tests, and 
lay out the next steps in research which may be 
undertaken either under the committee’s auspices or 
by independent workers. Investigations are to be 
curried on under the immediate supervision of the 
several subcommittees, by staff workers supported 
by the two sponsoring Councils. The general com¬ 
mittee will review the results of their work from 
time to time and serve as a clearing house for cur¬ 
rent problems. 

Millions of dollars are now being spent annually in 
commercial and government surveys employing sam¬ 
pling procedures. The last two decades have seen 
the development in this field of a large and intricate 
body of methods based on mathematics, psychology, 
and oiber sciences. A concerted attack on problems 
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of sampling, questionnaire construction, and atatiati- 
oal analysis is expected to develop new and more eco¬ 
nomical ways of insuring the validity of findings, and 
to open up new fields in which these research tools 
can be usefully applied. 

The Yerkes and McDonald ObscrvatoricH of the 
University of Chicago announce the appointment of 
a new assistant director, T)r. W. A. Hiltner, who will 
also continue to serve as assistant professor cd’ astro¬ 
physics. Dr. Gerard P. Kuiper, professor of astron¬ 
omy, has relumed to the Yerkes Observatory after an 
absence of more than two years, during which time ho 
was connected with the Radio Research Laboratory of 
Harvard University. Dr. S. Chandrasekhar, professor 
of theoretical astrophysics, has returned to full-time 
work in astronomy at the Yerkes Observatory, after 
having served as part-time consultant at Aberdeen 
Proving Ground. Dr. Chandrasekliar was recently 
awarded the C.R.R. National Prize for mathematics 
by the Andhra University of India. Dr. D. M. Pop¬ 
per, instructor in astrophysics, has also returned after 
two years of war research at the Radiation Lab<Jratory 
of the University of California. New appointments 
at the Yerkes Observatory include Dr. Wasley S. 
Krogdahl and Dr. William P. Bidelman, both in¬ 
structors of astrophysics. 

The New York Tlmem reports that a Canadian mili¬ 
tary expedition by snowmobile, starting from Church¬ 
ill on 34 February, will cover about 3,200 miles of 
Arctic country and finish in Edmonton on 5 May, 
The expedition will include 45 men of all ranks, to¬ 
gether with a few United States experts, and will 
travel in 12 snowmobiles of a new pattern. 

The route will be Baker Lake, where a meteorologi¬ 
cal station will be established; Cambridge Bay, over 
the top, and down past Norman Wells 6nd Nelson. 
During the last part of the trip the snowmobiles will 
be called on to travel under different weather condi¬ 
tions, since it is expected that the ice breakup will 
have begun. 

These vehicles, developed in Canada as an adapta¬ 
tion of the United States Army weasel, have wide 
tracks and have btnm proved capable of making a 
daily average speed of 35 miles in bad snow and ioe 
conditions. 

Defense Minister Douglas Abbott has stated that 
it is believed that the lessons learned will he of greater 
civilian than military value. 

The Kerckhoff Marine Laboratory of the Califor¬ 
nia Institute of Technology is again ready to receive 
applications for laboratory space from qualified in¬ 
vestigators. No charge is made for research space. 
The Laboratory will be open throughout the year^ 
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Because of the housing problem, appUoations should 
be made well in advance. Address: G. E. MacGinitie, 
Corona Del Mar, California. 

Freliminary discussions are being held looking to¬ 
ward the formulation of a definite building plan for 
the Fishery Biological Laboratory at Woods Hole, 
Mass. These discussions arc continuing. Since a 
major reconstruction of the laboratory and its facili¬ 
ties is involved, it is necessary to give careful con- 
sideratioii to tlie long-term program which may be 
undertaken at Woods Hole, and to plan accordingly. 
When the Fish and Wildlife Service has reached a 
definite conclusion on these matters it will then be 
necessary to seek an appropriation from Congress 
in order to carry on the reconstruction. 

A dictionary of American State names^ some of . 
which have origins quite different from those gener¬ 
ally attributed to them, has been compiled by Dt. 
John P. Harrington, linguistic expert of the Bureau 
of American Ethnology, Smithsonian Institution. 
Originally published in the Journal of the Washing¬ 
ton Academy of Sciences, many of the derivations 
after further investigation have now been revised. 

An American Forestry Congress to formulate a 
postwar conservation program for the 630,000,000 
acres of forest land of the United States will be held 
at Washington, in cooperation with national and 
state forest agencies and the forest industries, upon 
completion of the nationwide survey now being made 
by the American Forestry Association of the effect 
of war drains upon the forest resources of the coun¬ 
try. The conference probably will be held in Sep¬ 
tember, 1946. The survey, known as the Forest Re¬ 
source Appraisal, has been in progress for the past 
twenty months. When completed, it will provide an 
analysis of the forest resources of the country after ^ 
four years of total war. 

A campaign to raise a five-year opera^tn^ fund of 
$1,300,000 for the Southwestern Medical Foundation, 
Dallas, Texas, of which Dr. E. H. Cary is president, 
has been started. A fund of a million dollars is now 
held by the Foundation for the building of the main 
plant of the Southwestern Medical College, which will 
be constructed adjacent to the new $7,000,000 City- 
County Hospital, as the nucleus of a Medical Center. 

f 

Jteturning veterans and displaced war tearkers 
who are scientifically and professionally qualified and 
who are seeking employment in industry, nonprofit 
research institutions, colleges,. and unive^ities arc 
offered the help and the extensive resources of the 
National Roster of Scientific and SpeeiaUaed 1?^, 
sonnel. Many veterans plan to return to%mr former 
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employers and need no help. Many indastnes can 
shift their techniqal stafts from war to peace pro¬ 
duction. On the other hand, a number of plants are 
not able to absorb the staffs formerly engaged in war 
production in their peacetime operations. All this 
adds up to a large amount of change and readjust¬ 
ment. Numerous statements have been made, appar¬ 
ently on good authority, that there are personnel 
shortages in most of the professions. It remains for 
an agency such as the National Boater, oj>€rating on 
a nation-wide basis, to assist all other efforts on the 
part of proi'esaiona] societies and individuals to And 
employment for all those who are rapidly becoming 
available. 

Separation centers of the Armed Forces are co¬ 
operating with the National Roster to assist profes¬ 
sionally qualified veterans to find employment id civil 
life. Return postcards and application and registra¬ 
tion blanks are provided, and each center will be sup¬ 
plied at least every two weeks witli a ourront list of 
positions that are open. The placement section of the 
National Roster will send brief statements regarding 
applicants to employers who have placed job orders 
with the Roster. In order to save time and increase 
chances of placement, these summaries are sent at the 
same time to several different employers having iden¬ 
tical requirements. 

Technical and professionnl personnel leaving war 
industries are invited to notify the National Roster 
that they are available for employment. If any are 
not already registered with the Roster, registration 
blanks will be sent to them promptly on request. 

All employers who are not able to retain their full 
iStaffs and who wish to assist those of their profes¬ 
sional employees who are leaving are asked to advise 
these individuals to ask aid of the Roster. Employers 
who are in need of additional personnel should send 
to the Roster descriptions of the positions which they 
wish to fill, together with detailed requirements us to 
age, extent of education, and amount and nature of 
experience. 

Professional and technical societies that are en¬ 
gaged in organised efforts to place members of their 
professions are privileged to ask the cooperation of 
the National Roster. 

The Roster is prepared to undertake placement in 
practically all professional fields except in elementary 
and high-school teaching, and does not restrict its help 
to the fields in which it maintains its registry. 

The address }s; National Roster of Scientific and 
Specialieed Personnel, 1006 U Street, N.W., Wash¬ 
ington 2S, D. C. 

Oolmdiia has filed plans with the De- 

partaant of Housing and Buildizigs for an 9800,000 


auditorium and library at 646-64 West 168tb Street 
at Fort Washington Avenue. The plans call for a 
ten-story structure, with an auditorium on the first 
floor and a library and reading rooms on other floors. 
The proposed library and auditorium would serve Hie 
College of Physicians and Surgeons at the Columbia- 
Presbyterian Medical Center. A campaign to obtain 
funds is planned. 

The I^ational Geographic Society^ Washington, D, 
C,, has announced plans for a series of flights be¬ 
tween Washington and the equator to stndy cosmic 
rays. It is reported that the Army will cooperate 
with the society and that B-29’8 probably will be used. 
The flights will be made at different altitudes ranging 
from 6,000 to 35,000 feet, next spring. 

A collection of 55 human embryos and fetuses, 
stained and cleared by the Scrulb.o technique, has 
been donated by Dr. Samuel Babkin of Cincinnati 
to the Division of Physical Anthropology of the U. S. 
National Museum. When the specimens from this 
collection are viewed against a light they appear 
semitransparent, except for the skeletons, which are 
stained red and which vary in their completeness ac¬ 
cording to the developmental stages reached (6 weeks 
to 6 months). Accordingly, this collection lends itself 
both to exhibition and to study purposes and thus 
supplements the vast numbers of dried skeletons from 
late fetal and postnatal stages assembled in the Divi¬ 
sion by the late Dr. AleS Hrdli^ka. In placing this 
material in a national institution it is Dr. Babkin's 
desire that it be utilized by interested students. He 
prepared the material, which was collected on the 
W'hite ward of a Cincinnati hospital, in connection 
with his studies on the development of the jaws. 
However, the material lends itself also to studies on 
other parts of the skeleton and to investigations in 
related fields. 

Maj. Oen, Leslie R. Groves^ director of the Man¬ 
hattan Districtr—(jode name for the Atomic Bomb 
Project—will address the joint meeting of the Insti¬ 
tute of Radio Engineers and the American Institute 
of Electrical Engineers in the Engineering Society's 
Auditorium in New York, Wednesday evening, 23 
January 1946, Oen. Groves will speak on *‘Some 
Electrical, Engineering, and General Aspects of the 
Atomic Bomb Project.” Dr. Austin Bailey is in 
charge of the arrangements. Joint meetings between 
the IRE and the AIEE have been held since 1943 
during the period in which flie IRE holds its annual 
Winter Technical Meeting and the AIEE holds its 
Winter Convention. The Institute of Radio Engineers 
will be host at the joint meeting this year. At this 
jdnt meeting also, it was announoed by Hr. Soot 
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Tunier, chairman of the Hoover Medal Board of 
Awards, that the Hoover Medal, established iu 1930 
as an award by engineers to a fellow engineer “for 
distinguished public sendee,” will be presented by 
the AIEE, the recipient to be announced later. This 
will be the seventh Hoovei- Medal awarded since 1930. 

Rinehart and Company, Inc,, is the new name of 
the book-publishing firm formerly known as Farrar 
and Rinehart, Inc, The address romains the same, 
232 Madison Avenue, New York City. 

Forty-flve research chemists of Princeton University 
who worked on the atomic bomb project were awarded 
lapel pins in a ceremony on 2C December 1945. The 
group has been working under the direction of Hugh 
S. Taylor, chairman of the Department of Cheinistrj’, 
and Prof. N. Howell Furman, analytical chemist. 

The American Chemical Society will award fellow¬ 
ships aggregating $210,000 in 1940 and 1947 to aid 
in Ihe training of chemists and chemical engineers, 
it has been announced by Bradley Dewey, president of 
the Society. Prodoctoral students whose work was 
interrupted by the war will receive $100,000. Grants 
of $110,000 will be made to holders of the doctor^s 
degree who desire to devote one or two years to re¬ 
search and teaching. Funds for the program have 
been allotted from a $500,000 educational fund estab¬ 
lished by the Society last April “for the advancement 
of chemistry” through assistance to promising young 
men and women, “the better to enable them as leaders 
to add distinction to the chemical profession and to 
ensure our country's welfare.” 

The predoctoral fellowships will curry an annual 
stipend of $1,200 for single candidates and $1,800 for 
married candidates, plus a maximum of $500 a year 
for tuition and laboratory charges. In the selection 
of recipients, great weight will be given to each appli¬ 
cant’s sacrifices and contributions to the war effort, 
with special con.sideration for those who had begun 
their graduate work before they entered war service. 
“The granting of these predoctoral fellowships in 
chemistry and chemical engineering by the American 
Chemical Society is an immediate postwar measure,” 
it was explained. “While successful candidates may 
reasonably expect continuation of support until their 
postgraduate work is completed (for a maximum 
period of three years), continued aid will be con¬ 
tingent upon satisfactory progress by the fellow,” 

These fellowships will be granted on the same scale 
as those 6f the National Research Council, and the 
committee reviewing applications for Council fellow¬ 
ships has been designated as the American Chemical 
Society Predoctoral Fellowship Committee. Members 
of the committee arc: Prof, T. R. Hogness, of the 


University of Chicago, chairman; Prof. J. C. Bailor, 
Jr,, of ihe University of Illinois; Prof. O. A. Hougan, 
of the University of Wisconsin; Prof. L. I. Smith, 
of the University of Minnesota; and Prof. H, H. Wil¬ 
lard, of the University of Michigan. 

Application blanks may be obtained from Prof. 
Hogness or from the American Chemical Society, 
1165-16th Street, N. W., Washington 6, D. C, All 
applications should be sent to Prof. Hogness at the 
University of Chicago before 1 April 1946. 

Postdoctoral fellowships will carry a stipend of 
$2,500 a year, with the uziderstanding that the institu- 
tio^Ls at which the recipients study will provide an 
additional sum, presumably at least $1,000 a year, 
for toachijog. Awards will be for one year, and will 
be renewable for a second year upon proof of satis¬ 
factory performance. Chemists and chemical engi¬ 
neers who received the doctor’s degree since 1 January 
1940 and have been engaged in war work, or persons 
who will have obtained the doctorate during the twelve¬ 
month period prior to 1 November of the year in 
which the award is made, arc eligible for postdoctoral 
fellowships. All standard branches of chemistry and 
chemical engineering, including biochemistry, are cov¬ 
ered by the grants, some preference being given to 
candidates interested in pure research. The Society 
plana to award ten of these fellowships before 1 June 
1946 and ten more between that date and I March 
1947. 

Dr. W. Albert Noyes, Jr., head of the Chemistry 
Department at the University of Rochester and presi¬ 
dent-elect of the Society, heads the committee which 
will administer the postdoctoral fellowships. Others 
on the committee are Dr. Edwin R, Gilliland, of Mos- 
HaohuHotts Institute of Technology, and Dr, Ralph L. 
Shriner, of Indiana University. 

Applications for the postdoctoral fellowships, which 
should be sent to Dr. Noyes at the University of 
Rochester, must be submitted prior to 1 April 1946 
by those who intend to begin work before 1 January 
1947, and prior to 1 February 1947 by those who 
intend to begin work by 1 November 1947. Applica¬ 
tion blanks may be obtained from Dr. Noyes or from 
the Society’s headquarters in Washington. 

The Sun Oil Company and the Houdry Process 
Corporation announced plans for construction of two 
plants to produce carbon 13 in comparatively sub¬ 
stantial quantities. In biological research, carbon 13 
is used as a tracer. Indistinguishable ehemioaily from 
ordinary carbon the isotope, carbon 13 is absorbed in 
living tissue and undergoes the same metabolic process 
as does ordinary carbon. But where ordinary carbon 
cannot be traced as it passes throu^ tbh bitricate 
metabblie reactions carbon 13 can be detected by the 
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Uiie of the mass-spectrometer, and ideutided with spe¬ 
cific bodily £ auctions* 

The Houdry Process Corporation has had in opera¬ 
tion, a thermal diifusion plant for the concentration 
of carbon 13, producing about one-fourth of a gram 
per month. This material has been made available 
ivithout cost to membei's of the Isotope Research Com¬ 
mittee for distribution to biochouiioal research insti¬ 
tutions. Carbon 13, produced by the two new plants 
which Sun Oil Company will budd, *‘will be made 
available without cost to qualified, non-commercial bio¬ 
logical and medical research organizations whose ac¬ 
tivities and experience justify such donations.^' The 
carbon isotope now produced by the Houdry plant 
costs in the neighborhood of $400 a gram. 

One of the new plants will duplicate the existing 
thermal diffusion plant and will be built for Sun Oil 
Company at the Houdry laboratories. 

The other new plant will be constructed at Sun Oil 
Company's Marcus Hook Refinery and will be con¬ 
siderably larger in size. The complete plant will 
represent an investment of approximately $100,000 
aud, when operated at maximum capacity, will pro¬ 
duce heavy carbon at the rate of about 600 grams per 
month. It is hoped that with this larger plant the 
cost of carbon 13 can be brought down to the order 
of $40 per gram. The construction of both thermal 
diffusion plants is based on a design by Dr. Alfred 0. 
Nier, of the Department of Physics, University of 
Minnesota. 

The Iowa Slate College Statistical Laboratory, 
under the direction of Geot;ge W. Sncdcoor, will com¬ 
plete a study of a nationwide sample of population 
early this your. An additional grant of $35,000 to the 
Industrial Science Research Institute has been made 
for the work. The population sample, which will 
make possible the taking of a census more often than 
every 10 years, is an outgrowth of work by the lab¬ 
oratory on the Master Sample of Agriculture, The 
agricultural sample was completed in November 1944 
and was used in the agricultural census this year. 
When data are tabulated, the sample figures will be 
chocked against the complete enumeration. This sam¬ 
ple covered 67,000 areas and approximately 300,000 
farms. The planned population sample will include 
large cities and towns and will cover 200,000 areas 
and approximately 1,200,000 households. The work 
on the new sample has been done cooperatively with 
the Bureau of Agricultural Economics of the U. S. 
Deportment of Agriculture end the Bureau of the 
Census of the TJ. S. Department of Commerce. When 
<iompleted it will mean a great saving in labor and 
expense in gathering census data. 


the American Association of Scientijlc Workers, 
through its Committee for International Relations, 
Bart J. Bok, of Harvard, Chairman, released a nine- 
point plan to the press dated 30 December 1946. The 
plan outlines specific techniques designed to make the 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) in large measure responsi* 
ble for the future welfare of science. The Committee 
asks that scientists evoi'ywhere discuss these proposals 
and suggest deletions, modifications, and improvements 
in them. The proposals follow: 

1. UNESCO should promote the oxclmuge of scientists, 
young and old, on a world'wide basia. 

2. UNE8('0 should bo charged with the rosponsibility 
of facilitating in every way the prompt interchange of 
scientific information, 

3. UNESCO should take the leadership in the reorgani¬ 
zation of scientific abstracting since many of the pre-war 
media ivere traditionally in German hands. 

4. UNESCO should ho an active agency to promote 
oougresBos of scientists of all nations. It should facilitate 
tlie prompt revival of the pre-war international scientific 
unions and assist in tho formation of new unions. 

5. UNE80O should aid making money available for 
the rehublUtation of scientific institutions in areas devas¬ 
tated by the war. 

6. UNESCO should give aid and advice to the growing 
scientific institutions in countries like China, India and 
some of the Latin American Republics, particularly in 
providing much need(?d guidance in agricultural and 
technical matters, 

7. UNESCO should undertake comprehensive surveys of 
the scientific and technological potentialities and re¬ 
sources of underdcvclopf'd regions and should issue full 
public reports of tho results of these surveys. 

8. UNESCO should coordinate its activities with those 
of other international organizations with scientific and 
technological functions. There should be a close liaison 
between the science division of UNESCO and intoruational 
organizations whi<ih are concerned with public health, 
communications, food, agriculture and fiaberies, mineral 
resources, standards and power. 

9. UNESCO should bocomo the principal scientific ad¬ 
visory body in the United Nations Organization. 

Meetings 

A Conference on Industrial and Chemical Infrared 
Spectroscopy will be held at Mendenhall Laboratory 
of Physics, Ohio State University, Columbus, Ohio, 
on 13, 14, and 16 June 1946. This meeting will be 
sponsored jointly by the Physics Departments of the 
University of Michigan and the Ohio State University, 
The Conference will be a port of a larger symposium 
on Molecular Spectroscopy and Molecular Strneture, 
to be held at the Ohio State University beginning 



SCIBNGB 


VoL 108, No. 2m 


m 

U&nday, 10 June, and extending to 15 June. More 
complete details on this symposium will be published 
in a later issue of Science. Inquiries concerning the 
Infrared Conference may be dii'ected to Dr. Harald 
H. Nielsen, Mendenhall Laboratory, or to Dr. Norman 
Wright, Dow Chemical Company, Midland, Michigan. 

The New Orleans Academy of Science, under the 
leadership of Dr. L. J. Pessin, president, is celebrating 
its ninety-third year of service. All meetings are held 
at the Howard-Tiltoii Library, Tulnne University. 
The program for the balance of the year includes: 
“Postwar Problems in Tropical Medicine,” by Dr. 
Ernest C. Faust, Tulane University, on 21 February; 
“Hurricanes,” by Mr. W. R. Stevens, U. S. Weather 
Bureau, on 21 March; and the Annual Meeting, the 
dates and program of which are to be announced. 

Conditions Abroad 

The Kaiser Wilhelm Institutes in Dahiem are intact 
and are being used by the American Army, according 
to information received by Prof. Richard B. Gold¬ 
schmidt, of the University of California, Berkeley. 
The contents find staff of some (not specified) are said 
to have been removed to Russia. Although no details 
are available, it is reported that Timofeeff^s Institute 
in Buch is one of these. In WUrzburg, Burgeff's 
Botanical Institute and Just’s Genetica! Institute have 
been completely destroyed, Schlcip’s Zoological Insti¬ 
tute (Boveri’s old institute) has been mostly destroyed, 
and Elze’s Anatomical Institute, partly destroyed. 
Fischer’s Chemical Institute is intact. 

Dr. W. Adam, of the Musee Royal d’Histoire Na- 
turelle dc Belgique, Brussels, has written to Dr. S. 
Stillman Berry, Redlands, California, that ho has now 
returned to Brussels after a short evacuation period 
in France. While in Paris, Dr. Adam worked for 
about four weeks in the laboratory of R. Dollfus in 
the “Museum,” where he made a revision of the 
Sepiidac of de Rochebrune. Ho adds that after the 
first year of occupation his work on Cephalopoda had 
to be abandoned and that recently he has worked 
exclusively on the Belgian Mollusk fauna. Gradually, 
Belgian scholars are resuming their research and writ¬ 
ing activities and are now receiving American and 
English books. In conclusion, Dr. Adam reports the 
death in May 1945 of Paul Pelseneer, Belgian zoologist 
and teacher of chemistry. 

Nature reports that after evacuation for a period 
of three years to Saratov, the Leningrad Society of 
Naturalists has resumed its activities at the State 
University of Leningrad, Several meetings, general 
and sectional (zoology, botany, physiology, and geol¬ 
ogy), were held last spring, and publication of the 
WfomM has also been started. 


Recent Deaths 

2 >r. Hans Fried, 52, died suddenly at his home in 
Lansdowne, Pennsylvania, on 23 December 1945. Dr, 
Fried arrived in the United States from Austria in 
1940. From September 1941 until November 1943 
he was assistant in the Sproul Observatory, taking 
part in the measuring, reducing and discussion of 
photographic plates, and since July 1944 he had been 
lecturer in mathematics at Swarthmoro College. 

Dr. Edward Frankland Armstrong, 07, chemical 
consultant, adviser to the Ministry of Home Security 
and a member of the Civil Defense Research Commit¬ 
tee, died in London 15 December 1945. 

Dr. Arthur M. Bant a, (18, professor emeritus of biol¬ 
ogy at Brown University, died on 2 January 1946. 

George F. Eckhard, 67, dean of the University of 
Vermont’s College of Engineering since 1932 and a 
member of the engineering faculty since 1915, died on 
28 December 1946. 

Benjamin H. Walden, 66, assistant entomologist at 
the Connecticut Agricultural Experiment Station, died 
on 6 January 1946. 

Dr. Thomas Barbour, 71, a member of the faculty 
of Peabody Museum, Harvard University, and cus¬ 
todian of tlie Harvard Biological Station at Soledad, 
Cuba, died 8 January 1946. 

Maj. Allan Brooks, 76, illustrator of bird books, 
died on 3 January 1946 at Courtenay, B, C, 

Dr, Max H. Poser, 76, technical representative of 
the BauBoh & Ijomb Optical Company, died in 
Rochester, New York, on 4 January 1940. 

Marry Tauh, 46, professor of pharmacology at 
Columbia Univei-sity and president of the New York 
Association of Clinical and X-ray Laboratories, Inc., 
died on 19 December 1945. 

Dr. Louis Cleveland Jones, 76, industrial chemist, 
died on 29 December 1945 at Greenwich, Connecticut. 

Ward Curtiss Priest, head of the Department of 
Physics and a member of the faculty of St. Lawremoe 
University for thirty-four years, died on 20 December 
1945. 

Dr. Arthur Korn, 76, who was said to have been 
the first to transmit a photograph over wires, and is 
credited with founding the present system of photo¬ 
telegraphy, facsimile, and radiophoto, died on 21 
December 1946 at Jersey City. 

Dr. Sale Houston, 74, professor emOTitus of engi¬ 
neering at Washington and Lee University, died in 
Lescington, Kentucky, on 27 Deeembeor 1945. 



Letters to the Editor 


Reply to Professor Reed 

Many of us at the Naval Ordnance Laboratory have 
read with much interest the letter from Professor H. S. 
Bced to Senator Downey {Bdenoe, 1945, 102, 524) which 
wus unanimously approved by certain of our colleagues 
of the American Association for the Advancement of 
Science. Tho letter seems to portray a lack of under* 
standing of tho problems confronting some of us in the 
employ of the Government and, I am sorry to say, is not 
likely to be very helpful in our attempts nt their solution. 

Those of us who have had considerable experience in 
research in Government are well aware of the difficulties 
encountered, yet we have soon programs carried out effec* 
tively and economically in sjiite of them. We are making 
strenuous efforts to obviate thcBo tUfllcnlticB and to raise 
the prestige of governmental scientific establishments. 
It is unlikely that we will be successful unless we have 
the approval and support of other scientists in tho 
country. Therefore, a letter such as Professor lieed^s 
assumes to us a very considorable importance. 

Unless the United States assumes a more positive, con¬ 
structive, and powerful position in world affairs from a 
political point of view, it is unlikely that we shall bo 
successful in maintaining world peace. Whether our 
attempts to maintain peace are implemontod by strong 
and wise political action or whether we take our chances 
with partial isolation as we have iu tho past, it is likely 
that a strong Navy will be necessary. There aro a few 
hundred of us working iu naval laboratories who have a 
very direct responsibility, in view of the present state of 
military technology, to keep tho Navy strong. The naval 
laboratory programs make it necessary for us to carry on 
basic research in certain parts of certain fields simply 
because no other agency is interested in, or has the facili¬ 
ties for, doing this work. We, of course, carry on a very 
groat amount of development also, again because neither 
academic nor industrial establislmients are intercstod in 
doing, or are equipped to perform, this particular type 
of development. 

Wo have observed with great interest the course of the 
Magnuaon and Kilgore bills and the testimony which has 
been given iu the hearings on them. We have a keen 
appreciation for the neod of Federal support of research 
in this country and realize that this implies new sources 
of support for institutions which rely on the diminishing 
returns from ondowments to maintain their high stand¬ 
ards of productivity. The Bureau of Ordnance plans to 
spend about one-fourth of its research budget in such 
support by means of very general research projects 
assigned to universities. We aro glad to see these things 
taiug done and give our wholehearted support to Con- 
gressioual action in this direction. 

However^ khZ^ss and miil the preai body of Afnerioan 
scienos opnoreU euidenoe of its to wiia; 

into moal io do ike wor^ taMoh the ifmy needs 


tn the way of basic and applied research, and to prove 
tTutt it will take continued interest in so supporting the 
Navy, these naval laboratories must carry tho responsi- 
bUities which they now boar. 

We have instigated machinery for bringing about the 
changes necessary to make naval and all governmental 
laboratories more attractive places for scientists to work. 
We have fortunately received enthusiastic support for our 
efforts from a substantial number of very prominent and 
competent scientists, and wc are inclined to doubt that 
Professor Rced^s letter really expresses the sentiment in 
the rank and file of scientists in the United Btatos toward 
the amount of consideration which we merit or the impor¬ 
tance of the responsibilities which we carry. 

R. D. Bknnett, Captain, USNH 
JVat^aZ Ordnance Lahoratory 
Washingion^ />. C, 

Subaqueous Mud Cracks Formed by Settling 

Mud cracks in strata have been accepted as a criterion 
that the sediments in which they wore formed had been 
exposed to air. A recent observation on tho part of 
the writers indicates, howover, that this conclusion is 
not always a safe one. 

In the process of making a ditch by means of dyna¬ 
mite, a pool of considerable extent was left filled with 
water for a period of about a month. The clay forming 
the bottom was originally smooth, but after throe weeks 
developed n luud-erack patturn under water whicli could 
not be distinguished from suu-crack patterns formed 
subaerinlly. The dynamite blast served to loosen tho 
soil to a considorable depth. In fact, the material at 
the very surface had been raised into tho air by the 
explosion and had fallen back. However, in so far ns 
direct obHerv.ation could indicate, such material formed 
only a thiu, uogUgibio surface layer and probably had- 
little, if anything, to do with the crack pattern which 
ultimately developed. The soil consisted mainly of fine 
clay material. That at the surface compacted, forming 
a relatively rigid bottom. Subsequently the deeper soil 
settled, the surface layer yielding to the movement by 
developing a typical polygonal mud-cracking pattern. 

This observation suggests a need for caution in the 
Interpretation of mud cracks in the geological record 
as evidence of exposure to air. Farthquakos produce 
a shock which tends to loosen soil. That settling fol¬ 
lowing earthquakes imiy produce such patterns sub- 
aerially in soil has not escaped observation. Fossil mud 
cracks should be examined more closely in order to deter¬ 
mine whether they are a true record of emergence or 
whether they may conceivably be a record of disturb¬ 
ances, particularly when they are found in sediments 
deposited at the time of some of our major orogenies. 
The Paleozoic mud cracks which havo come to the atten¬ 
tion of the senior author differ from those formed by 
settiing, in that they are relatively shallow, rarely over 
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two lnchea in relatively ivide, and ore terminated 

abruptly boneatli by a bedding plane. 

Such ahallow structures represent drying of an uncon* 
aoUdated top layer deposited upon a layer sufficiently 
older and more consolidated not to be affected similarly, 
and may safely bo interpreted as sun cracks. The ob¬ 
served cracks, formed by subaqueous settUng, could be 
traced downward to a depth of eight inclios and jjrob- 
ably extended farther. Kxtoasive drying of unconsoli¬ 
dated materials, as under pleya conditions, may produce 
cracks of similar surface appearance and depth. No 
certain criterion seems available to determine whether 
such markings actually represent sun cracks, or whether 
they may represent settling craeJes which may or may 
not have been formed subaqueoualy, 

Koijsskau H. Flower and Wiixard G. Iveb 
New York State Museum 

Soviet Biology i 

The article on Soviet Biology by Dr. Anton Zhebrak 
(Science, 1945, 102, 357-358) is of great interest. He 
assures us that the official policy of the Soviet Govern¬ 
ment toward Genetics is tolerant and even helpful, and 
always has been. If this is so, it is strange Cliat Ktissiun 
geneticists were absent from the Sixth International Con¬ 
gress of Genetics held in Edinburgh before the outbreak 
of the war and from the recent London Conforonce on 
Genetics, at which Belgium, Denmark, France, ITolland, 
Norway, Sweden, and the United States were represented. 
Eussian geneticists had also been invited to both confer-^ 
encoB nt the same time as the others. It would do more 
to dispell the '^misunderstanding'^ imputed by Zhebrak 
to geneticists of the Western World if wo were told why 
Russian geneticists do not jmrticipate in intornutioual 
conferences. Above all, it would remove our anxiety if 
we were told what happened to Dr. N. I. Vavilov and to 
his work after 1939, since this work is regarded as being 
one of the most important contributions of Soviet Russia 
to the science of the world. 

P, 0. Roller 

£oyal Cancer ffospital, London 

Study of Scientific Russian in American Universities 

The importance of American scientists closely follow¬ 
ing the published Russian researches in their fields is 
gaining general recognition in this country. In this 
connection the American Association of Teachers of Sla¬ 
vonic and East European Languages, about a year ago, 
appointed a Committoe on Teaching Scientific Russian. 

A preliminary inquiry was conducted among universi- 

Scanning Science — 

Hon. A. D. White, formerly President of Cornell 
University, appeared on February 10th before the 
Senate Committee on n National University. He 
argued in favor of the plan, saying that in this respect 
the United States govemnient is behind the European 


ties where scientifin Bueakn w&s known to be taught. It 
must be emphasized that practically everywhere in the 81 
American institutions of higher learning whore Russian 
was taught in the school year 1944-1945 (A. P. Coleman, 
Amer, Slav. Eaat Fur. Rev., 1945, 4, 185-208) scientists 
or students of science were enrolled in Russian classes. 
Furthermore, a number of industrial organizations in this 
country now have classes in Russian organized for their 
technical employees. The figures given below, based on 
replies from 25 universities, must, therefore, bo consid- 
ered as smaller than the actual numbers. The principal 
objective of publishing this note consists in calling to the 
attention of American scientists, language toachers, and 
all interested individuals the need of introducing Russian 
wherever scientific and engineering training is given. 

Of the institutions covered by this inquiry, 21 now 
accept or recommend Russian in partial fulfillment of the 
language requirements for graduate dogroes in science. 
In other universities, aeceptanco, although not decided 
upon, is probabio. About four hundred students were 
studying scientific Russian during the 1944-1945 school 
year. The figures for the current year are too incom 
plete for use. CJliemists studied Russian in larger num¬ 
bers than did other scientists; biologists, including 
physicians and medical students, came nt^xt and were fol¬ 
lowed by physicists, including radio enginoers. 

Organization of special courses in Russian for scientists, 
apart from courses in general RuKsiun, wider acceiitaiico 
by American universities of Russian for graduate de¬ 
grees in science, and procurement of Russian technical 
books and magazines are urged by this Committee. 

J. G. ToLriN 

Universal Oil Products Company, Chicago 

A Correction 

Please correct a detail on page 17 of your issue of 4 
January. You describe and quote from certain resolu¬ 
tions passed by the Metropolitan Bection of the American 
Physical Society on 9 November; and in the course of 
your description, you unluckily speak of the position of 
the "Society" rather than that of tho Bection. Now, 
the fact is that fewer than five per cent of tho members 
of the Society were present at that meeting, of wliich 
no one had been notified in advance except the members 
living in and near Now York and a few others. The 
resolutions cannot therefore be taken as an expression 
of the Society, even though many—myself included— 
think that a majority of the Society agree with them. 

Karl K. Daheow, Seoretary 
The American Physical Society 


states. He contended that instead of weakening other 
universities, as had been elninied, the establiahtnent of 
a National institution would strengthen all other seats 
of learning. It is expected that the oommittee will 
report favorably. 


—21 Pehrumry iB96 



Book Reviews 


Fungicides and their action. James G. Horsfall. Wal¬ 
tham, Mass.: Chronica Botanica, 1945. Pp. 239. Il¬ 
lustrated. $5.00. 

This book, by a leading authority on fungicides, is the 
first in Kngli&h exclusively on this important subject. It 
is especially welcome to plant pathologists for whom the 
principal treatises on fungicides have been in books de¬ 
voted mainly to inaocticideB, with fungicides treated as a 
secondary, but related, subject. Horsfall has devoted 
most of the past fifteen years to intensive research on 
fungicides, and he and his associates at Geneva, New 
York, and at New Haven, Connecticut, have contributed 
many of the noteworthy advances in the knowledge of 
fungicides during that period. The present volume, as 
the writes states, is no cook book. It provides no 

recipe for cooking railroad ties in creosote, no spray 
schedule for combating apple scab or potato blight. It 
attempts to develop the underlying theory on which the 
practice is based, and by which the practice may be im- 
]»rovO(l.^' In this he has signally succeeded. This book 
would constitute a fine textbook on the subject and an 
oxctillent handbook for professional plant pathologists, 
but would be of less value to extension men or growers. 
Some of tlie important subdivisions of the subject 
matter are: history, general concepts (including defini¬ 
tions), laboratory assay, data assessment, principles of 
chemical protection, deposition, coverage, tenacity, arti¬ 
ficial immunisation and chemotherapy, action of specific 
fungicidal chemicals, antagonism and synergism, and 
phytotoxicity. There is a bibliography of 502 titles, a 
subject index, and an author index. The treatment is 
up to date. Some topics, such as chemotherapy and 
organic nitrogen fungicides, refer mostly to work in the 
past ton years, and much of the information on toxicity 
of organic compounds consists of previously unpublished 
data of the writer and associates. The various basic 
methods by which a parasitic organism may be rendered 
innocuous by chemicals are described and classified with 
examples, The treatment of bio-assay by means of 
straight-line dosage response curves is one of several 
unique features of the book. In addition to reviewing 
fiata previously presented in this way the writer has re¬ 
calculated data In the literature in order to present it 
ni this illuminating manner. There is an excellent treat¬ 
ment of toxicity and its relation to the molecular struc¬ 
ture of organic compounds. The structural formulae of 
the more important members of several groups of fun- 
gicidally interesting compounds is given. Statistical 
methods and chemical analytical methods are largely 

omitted, 

Ihe documentation is quite thorough, but errors and 
omissions have crept in. On page 16 Horsfall refers 
to Neuberg's bio-assay of soil fertility, when ho likely 
meant Newbauer, and no reference is given* On page 
fil he rates to Wilson ^s data on coarse Bordeaux deposits, 


but the reference is to a paper which does not contain 
this information, and the correct reference is not included 
in the bibliography. 

The manner of writing is more successfully designed 
for reader interest than is most scientific writing. Some 
will wonder, however, if * * dunking'' of spores ifl superior 
to dipping, and what the writer means by ** smoked out 
the dSthiocarbamates.'' 

To treat the subject of fungicides in 188 pages of text 
necessitates the omission of much pertinent material, and 
it is to be expected that the balance chosen would be sub¬ 
ject to criticism. Some of the more vulnerable aspects 
may be pointed out. Most of the specific data on foliage 
fungicides refers to tests on glass slides, and this is the 
only technique given in detail. The matter of tests on 
loaves is treated in fourteen lines and dismissed with the 
remark: ‘'No evidence has been adduced yet that this 
procedure is more precise or reproducible or indicative 
than modern methods using the much simpler equipment 
for spore germination.'^ Data in some of the papers 
listed in the bibliography as well as in others not listed 
indicate that this is not the case. And how do tests on 
slides require simpler equipment than tests on leaves! 
Not all will agree with the author's apparent attitude 
(previously published) that organic fungicides will soon 
replace the inorganics, and that * ‘ , Bordeaux mixture 

and elemental sulfurs will be turned out on pasture to 
spend their last years in leisure as a reward for a good 
job well done.'' In the history of fungicides, credit for 
introducing copper carbonate for wheat bunt is given to 
Darnell'Hmith (1017), and Von Tubeuf's recorded suc¬ 
cess with this remedy in 1902 is not mentioned. Never¬ 
theless, this book may itself be a landmark in the history 
of fungicides. 

C. E. Yarwood 

UniverMiy of California^ Bctlccley 

Uheredite et Vhotnme. Jacques Rousseau. Montreal; 
Les Editions de L’Arbrc, 1945. Pp. 250. 

The author has prepared a brief rfisum^ of the physical 
basis and methods of inlieritance and catalogued into 
appropriate divisions many human hereditary character¬ 
istics. The genetic bases of most of these traits are 
discussed only briefly, and some of them are reported to 
have a simpler type of inheritance than facts justify. 
The author has a manner of expression which engages 
the reader's attention. Original sources of data are not 
usually given. 

Except for an occasional gem of humor, nothing un¬ 
usual is found in the chapters dealing with the elements 
of heredity. Dhigrammatic figures used to explain ge¬ 
netic crosses are well done and helpful to a reader. A 
chapter on sex determination includes folk tales about 
sex oontroL It is unfortunate, however, that with his 
references to the use of a douche by TJwterberger, by inves¬ 
tigators using experimental animals to get a preponder- 
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aAce of one sex^ and in the ultimate production by that 
meana of a male heir to Hirohito, the author did not refer 
to the lesa favorable result a obtained by other workers. 

In several chapters, the author names and briefly dis- 
ouiBses many human hereditary anomalies and nonabnor- 
inal traits. These include body-build and anatomical 
characteristics and defects, blood diseases, metabolic de¬ 
fects, nervous and mental disorders, diatheses, and taient 
and character. Baldness is explained as a sex-influenced 
trait due to a one-gene difference, but the author’s use 
of different symbols for males and females may be die 
turbing to tho general reader. The inheritance of the 
blood groups and types and their use in determining 
parentage are eitplained rather completely. The author 
refers to and explains the three theories of inheritance 
of the AB groups—that is, as multiple alleles, two pairs 
of genes with independent assortment, and tvyo pairs of 
linked genes. 

In a concluding chapter on eugenics the author dis- 
cusses the erroneous belief that eugenics and sterilization 
a.ro synonymous, the blame being placed upon the mock 
modesty of the Anglo-Saxons. He cites the many methods 
which have been followed or suggested in the practice of 
negative and positive eugenics. The author specifies 
those methods which some persons catinot accept because 
of religious or other beliefs and mciUions others, such as 
promarilal examinations and studies of family histories 
with suggested celibacy or continence, which might be 
followed. The use of genetic analysis to help guide a 
person into proper marriage is a method of eugenics 
W'hich should Im) emphasized more. 

0. P. OiavKB 

VniVGTitity of Minnesota 

Vertebrate paleontology. (2nd Ed.) Alfred Sherwood 

Romer. Chicago: Univ. Chicago Press, 19d5. Pp. ix 

+ 687. (lliustraced.) $7.50. 

The publication of the second edition of Vertchratc 
paleontology will bo universally welcomed l>y Htudeuts 
of vertebrate evolution and espocially by those of tho 
English-speaking countries. The first edition of this 
oxccllont textbook filled a long-felt need and established 
for itself a solid r<‘putation during the twelve years that 
have elapsed since its first appearance. It can be confi¬ 
dently expected that the new edition will continue the 
good record of this book. 

The new edition is larger than tho first edition, there 
being C87 pages in this book as compared with 491 pages 
in the earlier one. This increase is tho result, in part, 
of now discoveries and new research in paleontology and, 
in part, of the inclusion of three new chapters on the 
history of the vertebrates—an innovation that will add 
appreciably to tho value of the volume. These additions 
of subject matter naturally have resulted in a consider¬ 
able amount of rearrangement in the text, so that in 
numerous places the new edition is quite different from^ 
tho earlier book. Moreover, those portions of the earlier 
text that have boon affected by new discoveries and new 
research have been accordingly rewritten and modified. 

Needless to »ny, chnuges in details are numerous and 
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only a few of the most outstanding points can be men¬ 
tioned here. For instancei there is a new chapter on 
the placoderm fishes, and one eadi on the synaptosaurian 
and lepidosaurian roptUes. Tho Placodermi are made an 
inclusive group, containing the acanthodian fishes. The 
presentation of tho toleosts has been expanded to empha- 
siee their position as the dominant fishes of post-Creta¬ 
ceous times. The Seymouriamorpha are considered as 
amphibians rather than as stem reptiles, following evi¬ 
dence brought forward in recent years by Russian au¬ 
thorities, while the mesosaurs are discussed along with the 
synapsid reptiles. Finally, the most mammal-like of the 
reptiles are treated as a separate order, the letidosauriu. 

Among the mammals, the Bermoptera are reduced to a 
suborder of the insectivores, while the mlacids are placed 
in the fissipede carnivores, rather than in the creodonts 
as formerly. An interesting difference between the new 
edition and the old one is tho placing of the primates 
immediately following the insectivores, the position of 
their natural relationships, rather than at the end of the 
book as the ^^culmination’’ of vertebrate evolution. In 
tliis regard it might bo remarked that the tree shrew's 
are considered as primitive primates rather than us in- 
sectivorcs—a reflection of the, trend of opinion among 
modern mammalogists. The discussions of the Ceuozoic 
mammals of South America have been amplified and 
revised in accord with the work done in recent years by 
certain North American students of these animals. 
Studies on the ungulates by various authorities in recent 
years have resulted in a revision of tho treatment of 
these mamnials in the text, wliile tho lagomorphs are now 
made a separate order of mammals, as is generally recog¬ 
nized by modern mammalogists. 

These changes and many more have been made with 
a thoroughness and a balance of judgment characteristic 
of Dr, Homer’s very comprehensive knowledge of the 
vertebrates. Many new figures have been added to ac¬ 
company the changes and expansion in the text. Of 
particular importance are the phylogenies, all of which 
have been revised and redrawn for the new edition. 
Even with tho added new figures and tiie revised phylo- 
genics, however, the bulk of the illustrations have been 
taken over from the earlier edition. 

The classification at the end of tho book ip greatly 
expanded and changed (some of the changes have been 
indicated in the foregoing discussion) to include prac¬ 
tically all genera of vertebrates occurring as fossils. 
This section of the book w'iU prove to be extraordinarily 
useful to students working in fields of vertebrate studies. 

The book is brought out in a now format conformable 
with other textbooks of tho University of Chicago Series. 
This is particularly apparent in tho new typeface and 
the cover. It is unfortunate, with an attractive and mod¬ 
ern format, that wartime conditions resulted in the print¬ 
ing of this book on an inferior grade of paper. Bocanse 
Of this, the effectiveness of some of the figures is re¬ 
duced, and the bad results of these economics are 
daily apparent in the index, which' is rather difficult to 
read. Also, tho price of the book is unfortunately high, 
and this may discourage some people, espedaB)^ students, 
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who have a real need for it from baying it. But tbeee 
are minor criticiame which can in no way be leveled at the 
author. All in all^ this book la a maeterpleoe of thorough 
and oon^rehenaivo scholarahip that every student of ver¬ 
tebrate evolution will want to own. 

Edwin H. Colbbst 
American Museum of iiatural History 

f Textbook of bacteriology. (I4th ed., rev.) Edwin O. 

Jordan and William Burrows. Philadelphia: W. B. 

Saunders, 194$. Pp. xvii + 909. (Illustrated.) $7.00. 

In preparing the fourteenth edition of thie textbook 
the author continued the process of rewriting begun in 
the preceding edition and has achieved a considerable 
degree of transformation of the book into a text for 
medical students, both by the general emphasis on medi¬ 
cal phases of the subject throughout and, more si>eeill- 
cnlly, by introducing the discussion of the methods of 
bacteriological diagnosis, so conspicuously absent in the 
preceding editions. The omission from the previous edi¬ 
tion of such important topics as antibiotics or iso-anti- 
bodics has been corrected, although in the presentation 
of the latter subject the siguidcauco of the important 
antigenic components of human erythrocytes other than 
the three major typo-antlgens is not discussed. 

The organization of the material has been greatly im¬ 
proved in many instances through the adoption of a 
more logical sequence. Thus, for instance, the cholera 
vibrio is how discussed in connection with cntoric organ¬ 
isms instead of having been placed with spirochetes. 
However, this process of organization was not followed 
in Chapter 26 or in the instnuce of venereal diseases, 
where gonorrhea is discussed on page 350, chancroid on 
page 473, syphilis on page 681, lymphogranuloma on 
page 823, and granuloma is mentioned only in the foot¬ 
note on page 824. 

Considering the limited space available, the now chap¬ 
ters covering the subject of medical mycology and medi¬ 
cal parasitology, respectively, are excellent. Descriptions 
of organisms are clear and concise, yet they include most 
of the recent material in those fields. 

The format of the book is commendable, the index is 
good, and the illustrations are unusually well reproduced. 

School of Uedioine BRONrENBBENNER 

l^ashington University, St, Louis 

lltissian-Englisb scientific-techfucal dictionary, A. Bray, 

(Bd.) New York: International Universities Press, 

1945. Pp. xvi 4- 551. 

The publication of this dictionary fills an urgent need 
of readers and translators of Kussian scientific and tech¬ 
nical material. Despite increasing interest in Bussian 
scientific literature in recent years, access to it has been 
inipedod by the absence of a general Russian-English 
technical dictionary. The Russian-speaking reader of 
Engliab matorial has been very fortunate in having a 
plentiful supply of dictionaries to meet his needs. The 
EngU^.flpeaking reader, however, has had to guess the 
possibly meaning of a word from the context and then 
oheck his guess against English-Busslan technical die- 


tionaries. Bray's new dictionary is a belated acknowl¬ 
edgment of the importance of scientific and technical 
work in the USSR, even though it ignores the critical 
fields of medicine and biology. 

The present volume, containing 20,000-26,000 terms, 
is not as complete as the companion Enfflish^Sussian 
technical dictionary, a 60,000-65,000-term volume re¬ 
leased by the same publisher in 1941. This may be ex¬ 
plained in part by the fact that the Russian technical 
vocabulary does not contain as many synonyms as does 
the English. However, some of the Bussian terms which 
appear as equivalents of English terms in the older vol¬ 
ume do not appear in the Russian-English work. The 
present volume docs have a complete bibliography of 
sources and references, a matter which was omitted in 
the previous work. 

The reviewer made a random selection of fifty Russian 
radio and engineering terras and of twenty-five Russian 
textile terms from a list of terms which had caused him 
difficulty in the past year. Almost all of tlie radio and 
engineering terms were found in this book. About half 
of the textile terms wore found, although they were un¬ 
usual and not particularly important. In general, the 
coverage of terms of the physical sciences and technology 
is sufficiently complete to meet all reasonable needs and 
sufliciontly up to date to include **bazooka" and 
* * radar,'' 

Raymond A. Baurr, Ensign, tJSNB 

Washington, T), C, 

Coasts, waves and weather for navigators. John Q. 

Stewart. Boston: Ginn, 1945. Pp, vii + 348. (Illus¬ 
trated.) $3.75. 

Stewart's book is divided into three parts: "Coast 
lines, terrain and routes"; "Oceanography for naviga¬ 
tors"; and "Meteorology for navigators." The first 
part should bo of pnrti<mlar value to air and sea naviga¬ 
tors and to the interested traveler. A general classifica¬ 
tion and description of coast lines is followed by chapters 
containing iiuniorous quotations from the "Pilots" and 
the "Sailing directions" published by the Hydrographic 
Office, These ciiapters are profusely illustrated by aerial 
and ground photographs which clarify the features 
omphasized by the author. The reader ought to have a 
fairly good knowledge of general geography in order 
fully to enjoy the descriptions, because the examples are 
selected from all parts of the world and tho author takes 
the reader from Peru to the coast of Maine and back to 
Patagonia without stopping for breoth. The plan fol¬ 
lowed serves, however, to bring out the similarities in the 
character of coast lines within widely separated regions. 

The part on oceanography represents a welcome addi¬ 
tion to popular scientific literature, because few texts 
contain much Information about the character of the 
ocean waters, the tides, and tho ocean currents. The 
chapters on tides should be particularly helpful to tho 
navigator who wants more information as to the contents 
of tide tables and the ebaractor of the tides. The section 
<m ocsnn waves will need some modification when the 
reoults of studies conduced during the war bcoome avail- 
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able. Photographs of heavy seas, of wave patterns, and' 
of ice in tho sea are particularly striking. 

The part dealing with meteorology Is well arranged in 
a manner which guides tho reader from the simpler to the 
more complicated concepts. The progress made in the 
understanding of tho physies of the atmosphere is brought 
out clearly, and the need for much more information is 
repeatedly stressed. Disturbed by the fact that the 
mysticism of the atomic physics appears to appeal 
strongly to people, the author pleads that “we can not 
afford to let tho coming peace bring again such a retreat 
from tho reality of earth, sea, air and the human mass.** 
,A few details must bo criticized. In the section on 
ocean waves, tho statement that * ‘ breakers can occur in 
water much deeper than a wave-length, although a depth 
of about half a wave-length is more usual,** is in error, 
because tho depth of breaking depends principally upon 
the height of tho breaker and not upon the wave length. 
Also, the author contradicts himself implicitly on the fol¬ 
lowing page. 

The chart of the ocean currents of the world gives the 
erroneous impression that the entire current which flows 
through Drake Passage continues along the coast of 
southwest Africa, whereas actually by far the greater 
mass of water is part of tho Antarctic Circumpolar Cur¬ 
rent. There are also other details in this chart which 
are in error. An equally simple presentation could have 
shown tho features correctly. 

In spite of those and some other objections, tho book 
is recommended for a large public because of the good 
arrangement of the material and the excelleneo of the 
illustrations. 

n. U. Bverdrup 

Scripps Institution of Oceanography 

Psychology for the armed sertices* Edwin G. Boring 
(Ed.). (Prepared by a Committee of the National Re¬ 
search Council.) Washington, D. C.; The Infantry 
Journal, 1945. Pp. xvii + 533. (Illustrated.) $3.00, 
Psychology is a point of view which this timely text 
brings to bear on tho manifold problems of war. Here 
the psychologist regards himself us u human engineer and 
presents his discussions of human capacities and limita¬ 
tions as other engineers D)ight do for their materinlB. In 
past ages every captain of a military group of necessity 
has had to think about his men, their training, discipline, 
fighting strength, reactions to each other and to tho enemy, 
and of home conditions left behind. World War I brought 
many psychological factors to tho attention of military 
loaders, and the general piiblic became conscious of these 
matters. This arousal was to be expected from the general 
advance of the science of human behavior. In part, also, 
it was due to the promptness with which American psy¬ 
chologists, following the declaration of war by the United 
States on 6 April 1917, organized themselves to promote 
the useful applications of their science within our Armed 
Forces, The dozen or more active committees then formed 
under the jurisdiction of the National Research Council 
nuide notable contributions, but work in these fields was 
largely stopped in Novomber of 1919. 


The second World War witnessed an enormous expan¬ 
sion in military psychology. In Germany tho develop¬ 
ments constituted a part of the Nazi scheme of prepara¬ 
tion. The Nazi Government established a psychological 
general staff group that functioned under their high 
command through the Ministry of !PropUganda and the 
secret police. There were set up divisions for resoarcb, 
tests, defensive morale, and offensive morale. In tho 
United States the reorganization of psycliologists for 
military purposes took place as an emergency measure 
with slow beginnings late in 1939, The Navy and the 
Army reacted promptly to the needs as they became re¬ 
vealed. They welcomed the assistance and consultation 
of psychologists, and presently wore inducting them in 
wholesale lots and even making arrangements to train 
more of them. Finally, there was a total of approxi¬ 
mately two thousand psychologists devoting full-time work 
to the war, in addition to those not in uniform who were 
aiding in research and other allied activities. 

The unique psychology text under review is not a 
history of the participation of American psychologists in 
the war just ended. This book appeared too early to 
record the technical achievements and advances recently 
accomplished in the realm of military psychology. Most 
of these developments are still not released for publica¬ 
tion. Tho significant and basic contribution made by this 
volume is its ordered and integrated presentation of the 
principles and main facts of psychology as they have 
bearing on, and application to, the problems of the 
military man, soldier or sailor, general or admiral. Dr. 
Boring, with consummate skill and with a background 
of learning and experience that has eminently fitted him 
for his task, has editedi a book which, in nontechnical 
language and great clarity of stylo, presents Itnown facts 
about human traits and capacities and deacrilws the 
special techniquos that have been used in the past for 
assessing human capacities and controlling human be¬ 
havior. Through a multiplicity of well-chosen examples 
he has spared no pains to show how these psychological 
concepts and techniques arc directly applicable to the 
situations imposed on tho individual by the military life 
and rCgime. He reveals how and where now techniques 
peculiarly applicable to tho military situation develop or 
tend to develop. 

The mflin body of the text begins with a consideration 
of man’s sensory and perceptual equipment viewed as 
military resources. The general facts of vision and 
visual perception are presented clearly and authorita¬ 
tively; then promptly the discussion heads toward con¬ 
crete military problems having to do with vision, as, for 
example, in height-finding, the stereoscopic examination 
of reconnaissance aerial photographs, and the adaptation 
of the eye for night vision observation. There is an ex¬ 
cellent chapter on color and oamoufioge, about which Dr. 
Boring writes with great competence, since he served 


1 This volume was prepared by a committee of the National 
RsBearcb Council composed of the following individuals i G. 
W. Altoort. W. V. mngbnm, L U Chlid. Col. J. I. Greene, 
ID. R. Outhrle, H. S. Langfeld, Col. K. It, Munson, Jr., Marjorie 
Van de Water, and E. 0. Boring, cboimon. Various col¬ 
laborators prepared some of the materials for thirteen of the 
twenty-four chapters. Eleven chapters were written by Dr. 
Boring. 
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For Tomorrow’s 
Men of Science 





The Bausch & Lomb Hon¬ 
orary Science Award ii 
made annually to boys 
and fiirls who show un¬ 
usual proficiency in 
science subjects. Inau- 

g urated in 1932 , it has 
een accepted by prepar¬ 
atory and hi^h schools 
as an inspiration to these 
gifted young people to 
encourage their scientific 
endeavors. 


BAUSCH h LOMB 

ESTABLISHED 1853 



This award is a promise to the scientists of 
today ... a promise that in years to come, 
there will be an increasing number of young 
people who arc able and willing to carry the 
torch of science. Inaugurated fourteen years 
ago, the annual Bausch & Lomb Honorary 
Science Award has spurred many students to 
still further scientific study. Many have gone 
on to create for themselves outstanding ca¬ 
reers in science. Of these young people, 
Bausch & Lomb is proud ... proud also that 
it has had a part in providing an incentive 
for their first endeavors. Bausch & Lomb 
Optical Co., Rochester 2, N. Y. 
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‘'A LABORATORY CLASSIC^ 

. THE MICROSCOPE 

By Simon Henry Gage 

Late ProSessor of Histology and Embryology, 
Cornell University 

This outstanding reference which has 
been used for many years by both be¬ 
ginning student and experienced worker 
is regularly revised to include the latest 
developments ih the science of micros¬ 
copy. Now in its seventeenth edition 
(1941) it contains new information on 
such important subjects as the electron 
microscope, polaroid, plastics as mount¬ 
ing media, and high-pressure mercury 
lamps. 

The student wishing to gain a thorough 
foundation in microscopy will find in 
this book simple, easy-to-follow explana¬ 
tions of the principles of the microscope 
and directions for the use of the instru¬ 
ment, further clarified by numerous il¬ 
lustrations. For the more advanced 
worker, the newer and more funda¬ 
mental methods in microscopy are de¬ 
scribed, to keep him abreast of advances 
in microscopical science and techniques. 

“A laboratory classic that has passed 
through many editions, this book is 
kept strictly up-to-date with each new 
appcarance.”-r-Sae»ce News Letter 

“By far the best known and most 
widely used of all references on this sub¬ 
ject in America .”—Nature Magazine 

617 pages, 313 illustrations, 
8vo, cloth. $4.00 

ORDER FROM YOUR BOOKSELLER OR 

COMSTOCK PUBLISHING CO., Inc. 

124 ROBERTS PLACE ★ ITHACA, NEW YORK 


during tiie war as a consultant in this fluid. The diaeus- 
aion is supplemented by a doaen or mote well-obosen 
photographs, mostly of military origin. The physiological 
and psychological facts about the ear and hearing gleaned 
from long research in these fields are related to problems 
of deafness, malingering, telephonic cdmmunieation, the 
effects of noise, and sound camouflage. 

Two chapters on working efficiency deal with physi¬ 
cal conditions, such as temperature, altitude, alcohol, 
tobacco and other drugs, and also with the influence of 
work habits, sleep and boredom in relation to fatigue and 
accidents. The seven rules given for determining the 
best method of work in any operation deserve wide con¬ 
sideration in the postwar period us well as in the emer¬ 
gency of total war. 

Throe chapters are devoted to selection of men, learning, 
and Army teaching, respectively. These deal with general 
ability, special abilities, jobs, individual differences, and 
the technique of classiflcatiou and assignment; the nature 
of learning, reinforcement and inhibition, study, rapid 
reading, memorbsing, and recognition. 

About one hundred pages are devoted to the treatment 
of motivation and morale, personal adjustments, emotions, 
sex, and leadership. The primary and secondary needs 
of the individual are clearly and adequately described. 
His methods of meeting these needs are discussed and 
compared. Particular attention is given to frustration, 
its frequent occurrence under military life, and the ways 
in which it may be dealt with. The chapter on emotions 
centers on fear, flghting fear and anger, and the psycho¬ 
logical bases for their use and control. The review of 
sex needs and problems is more frank, objective, and de¬ 
void of platitudes than has heretofore been the case in 
elementary psychology texts in the English language. 
The psychological principles underlying the acceptance 
of leadership and the efficacy of leadership have often 
been written about, but in a single chapter of twenty 
pages this subject has probably never been covered more 
comprehensively. 

The last hundred pages of Vsychology for the armed 
services deal with those aspects which arise out of social 
psychology, such as rumor and its control, panic and 
mobs, the assossmont of public opinion, its technique and 
reliability, propaganda and the methods of psychological 
warfare, and the differences among the peoples of the 
world. 

This text was pToceded by two earlier volumes, both 
pocket-sized books prepared under the direction of the 
same committee of the National Research Council; Psy* 
ohology for the fighting man, edited by K. G. Boring and 
Marjorie Von de Water, and Psychology for the returning 
serviceman, edited by Irvin L. Child and Marjorie Van de 
Water, both sold In large editions. Psychology for 
armed services represents the consummation of the ob¬ 
jectives set by the committee. It covers more thoroughly 
many of th© subjects treated in the two earlier volumes. 
There is a very adequate index, and for each ehapter, 
except the summary, an annotated bibliography is supplied. 
There are many concise summaries and sets Of psycho- 
logical rules. They are not paraded, even in the liidex, 
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but inu«t be sought out in the contexts where they occur. 
During the next few years when fonndf G1 ’s form a large 
segment of our college population, this book will find 
wide usefulness as a text for beginning courses in psy¬ 
chology and will be outstandingly productive of class 
discussions. But it will also find a place on the book¬ 
shelf, within arm *8 reach, of many a military man and 
his industrially-minded brother, 

WAi/TBa B. Miles 

School of Medicine, Tale University 


Sdentijic Book Register 
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Arcieri, John P, The circulation of the hlood and 
Andrea Cesalpino of Arrezzo, New York: S. F. Vanni, 
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Barclay, Alfred E., ct ah The foetal circulation and 
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Hates, Ralph W. Trees and forsits of Louisiana. 
Baton Rouge, La,; State University, Bureau of Educa- 


tienal Materials, Statistics and Research, 1946. Pp, 
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York: Oxford, 1946. Pp, 23. (lUustrated.) $.75. 

Landis, Paul H. Adolescence and youth; the process of 
maturing. New York; McGraw-Hill, 1945. Pp. 483. 
(Illustrated.) $3.76. 

Lichtk, Hugo, and Narath, A. Physilc und Teehnik des 
Tonfilms, (2nd ed.) Ann Arbor, Mich,: J. W, Ed¬ 
wards, 1945, Pp. 419, (Illustrated.) $12.50. 

MacColl, LeRot a. Fundamental theory of servo- 
mechanisms. New York: Van Nostrand. Pp. 148. 
(Illustrated.) $2.25. 

Maklkt, R. G. Waveform analysis; a guide to the in- 
ierpretaiion of periodic fcavc.i, including vibration tee- 
or da. New York; Wiley, 1046. Pp. 286. (Illustrated.) 
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Mather, Rufus Graves. Mxoa/t^ating buried treasure, 
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McLaughlin, George Dunlap, and Theis, Edwin Ray¬ 
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Pliny. Natural history. (Vol, rv.) Cambridge, Mass.: 
Harvard, 1946. Pp. 671. $2.50. 

Rayleigh, John William Bteutt. The theory of sound, 
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Please write directly to the company indicated for any 
publication you wish mentioning the bulletin number 
and Science, Publications are gratis unless otherwise 
noted. 

Specializef} nutritional research products. Investiga¬ 
tors studying nutritional deliciencies will be interested in 
a small catalogue of rosourcb proparations which have 
been standardized by the General Biochemicals Com¬ 
pany. In addition to the many items which the com¬ 
pany has pioneered in the past, two new products are 
listed. One is a ‘‘Yeast Supplement Solution** for 
microbiologicjil procedures and the other is a “Basal 
Medium Stock Solution.** I'ho latter was developed to 
supply scientists with n complete medium suitable for 
microbiological Riboflavin Assay, U. S. P. XII. The 
former product is suitable for individual manipulation 
according to the research being undertaken. Special 
products for nutritional resiarchf Catalogue SC—4GI. 
General Biochemicals, Inc., Chagrin Palls, Oliio, 

Penicillin ointment. The control of certain infections 
may be possible by local penicillin therapy j others may 
require combined topical and parenteral administration. 
Based on research and clinical studies, Scheiiley Labora¬ 
tories have prepared a penicillin ointment for topical 
application. The use of topic/i) therapy for such infec¬ 
tions as sycosis barbae, sycosis vulgaris, chronic infec¬ 
tious dermatitis, and folliculitis is described in a small 
brochure recently released. Fenicillin ointment Schenley, 
Brochure PBlSO-1 SC4GI. Scheuley Laboratories, Inc., 
350 Fifth Avenue, New York 1, N. Y. 

Sound films for science teaching. The Encyclopaedia 
Britannica Films Company has just issued an interest¬ 
ing and helpful outline of the film content of several 
hundred films now in regular stock. In addition to a 
description of the film, Information is given about the 
collaborators and suggested uses in the classroom. In¬ 
structors who are just starting to use films will find the 
glossary of “film words** and projection suggestions 
of considerable help. Classroom films (sound), Booklet 
EW SC-461. The Encyclopaedia Britannica Films, Inc., 
20 North Wackcr Drive, Chicago 6, HI. 

Fine mineral specimens. The current annual edition 
of fine mineral specimens which the Ward's Natural 
Science Establishment issiios has just reached this office. 
It is a price list with descriptions of individual mineral 
specimens suitable for the collector of classroom or mu¬ 
seum oEhibits. The minerals listed range from Acmite 
to Zuynite. Interestingly enough is the note that Uranl- 
nite cannot be shipped by mail. Fine mineral specimens, 
Catalog 4S6 SC-461. Ward's Natural Science Establish¬ 
ment, Inc., Box 24, Beechwood Station, Rochester 9, 
N. T. 
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Bhctrieal measuring instruments. The Weston Elec- 
trieal Instrument Corporation has sent in its new cata¬ 
logue of instruments. Included are laboratory and port¬ 
able standards, testing portables, switchboard instru¬ 
ments, panel instruments, relays and controls, tachom¬ 
eters, thermometers, aircraft instruments, etc. The de¬ 
scriptions arc unusually complete with tocliuical specifica¬ 
tions, diagrams, illustrations, and prices. Weston elec¬ 
trical ifisiruments, Catalog IS-A 8C-461. Weston Elec¬ 
trical Instrument Corporation, Newark 5, N. J, 

Flame photometry. The increasing importance of trace 
elements in modern research and pioduetion emphasizes 
the need of a faster, moro accurate method of analyzing 
for the presence of sodium or potassium in other ele¬ 
ments. In answer to this need the Porkin-Elraer Cor¬ 
poration is presenting a new instrument, the Flame 
Photometer, which enables those difficult analyses to ho 
performed faster and more easily than is possible by 
any other method. It permits direct reading, quanti¬ 
tative determination of sodium and potassium indi- 
vidually, in the presence of each other and of all other 
common elements. With this new instrument the time 
required for a routine analysis for both elements is less 
than 2 minutes when on accuracy of plus or minus 3 per 
cent is satisfactory, and loss than 20 minutes when 
1-per cent accuracy is needed. Extreme sensitivity on 
a small sample can be obtained, since one microgram in 
16 cc. of solution (0.1 p.p.m.) can bo detected. The 
l^erkin Elmer Flame Photometer, Model 18, Bulletin 
8C-462. The Perkin-Elmer Corporation, Glenbrook, 
Conn. 

Photographic materials for spectrum analysis. The 
Eastman Kodak Company has recently published a 
handbook on the photographic problems related to spoc- 
trographic analysis. Illustrated with charts, graphs, and 
reproductions of spectroscopic plates, the handbook gives 
useful luformation on a wide range of topics. Among 
the subjects covered are: the properties of plates and 
film; precautions in photographic photometry; choice 
of photographic material; processing; storage of pho¬ 
tographic materials; handling of plates and films. Data 
sheets give the important facts about ultraviolet and 
infrared sensitive films and plates. Kodak materials for 
spectrum analysis. Mandhook 8C~46iS. Eastman Kodak 
Company, Rochester, N, Y. 

Biological supplies. The 1945-1946 catalogue of the 
General Biological Supply House, Inc,, has just reached 
this office. Its 416 pages list the thousands of biological 
items carried in stock by this house. Among the new 
listings to be found in this edition are bacteria and 
mold cultures, now key cards and quiz sheets, special 
anatomy charts, improved microscope and Kodachrome 
slides, and plastic embedded specimens for dl^l$y 
and demonstration purposes. Turtox hiologioal supplies. 
Catalog Ko. 8C~-46$. General Biological Supply 
House, Ine., 761 East 69th Plaee, Chicago 87, XU* 
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An Industrial View of Research Trends^ 

M. L. Tainter, Director of Research 

WhUbr^ Ch^mJcmi Rmus^U^r, S 0 W York 


C ONSIDERATION OF RESEARCH TRENDS 
from the standpoint of industry calls for an 
evaluation of the shortage of men and women 
with scientific training and the relationship of indus¬ 
trial research to research in government agencies and 
universities; possible or prospective changes in our 
patent laws also must be weighed. The first and most 
pressing need is quickly to adjust industrial research 
to the greatly modified conditions brought about by 
the dislocations of the war. The second is to adapt 
to tile changes resulting from the tremendous com¬ 
mercial expansion of this country. 

Everyone is aware of the growing inflationary 
trend whereby all things are becoming more costly in 
terms of dollar values. Because of governmental con¬ 
trols to combat inflation, increases in selling prices 
of goods have been held down in relation to the cost 
of developing or producing the products. This has 
resulted in research becoming much more expensive 
in proportion to the profit on the product output. 

Inflationary trends^ coupled with the shortage of 
skilled personnel, have raised the salaries of research 
workers to a figure well beyond any previous level. 
In our particular field the researeh laboratories are 
paying Ph.D.'s, just out of school with no special ex¬ 
perience and only average ability, initial salaries 
which are approximately double those which the 
superior graduates received in academic or research 
positions ten to fifteen years ago. Men of somewhat 
greater experience and ability expect, and are re¬ 
ceiving, salaries greater than those of most university 
professors, at a time when their technical skill and 
exporienoe are equivalent to those of perhaps only 
university instructors or assistant professors. Not 
only have the salaries advanced to new high levels but 
the costs of chemicals, glassware, and other items of 
(>perating expense have gone up, so that the total 

^ Presented as part of a panel dtscosslon of ^'Science Id tbe 
Postwar ^orld'* before the Baatem New York Seetlon of the 
<&nieF(can Chendeal Soctetr, 18 October 1845. 


colit of running laboratories is approximately double 
what it has been previously. One result of this in¬ 
creased cost of research is that problems have to be 
evaluated most critically now that they cost so much 
more to investigate. Another side of the same picture 
is that if a fixed budget is being maintained, the total 
amount of research which can be accomplished is 
limited by the greater expense of each project. 

It would appear that industry is in a better posi¬ 
tion to meet this particular situation than are labora- 
‘ tories of the Government and universities. Industry 
will be able to adjust the selling price of the products 
it manufactures to their new cost as soon as there is 
a return to conditions of free competitive enterpriae. 
Government also is undoubtedly better off than the 
universities as far as research cost is concerned, al¬ 
though, in response to the demand to reduce taxes, the 
availability of funds for governmental research will 
be more limited than under wartime conditions. 

As a result of the tremendous growth of American 
industry there has been a remarkable increase in the 
amount of industrial research during the past two 
decades. At the present time industrial organizations 
are doing probably twice as much research as all 
other agencies in the country combined, especially if 
emergency-induced war research is excluded. The 
figures are not completely available for recent years 
because of various war-imposed restrictions. How¬ 
ever, the general position is rather clearly indicated by 
Table 1, which was presented in Vannevar Bush's re¬ 
port to the President, entitled Science, the endless 
frontier. 

The shift of research towards industry creates 
problems which must be carefully considered. In¬ 
dustrial research traditionally has consisted piimarUy 
of developing and perfecting the application of the 
fundamental discoveries made in noncommercial labo¬ 
ratories. Development of new fundamental knowl¬ 
edge eaiinot be maintained at adequately inoreasing 
rates if university research does not aeeelerate with 
the industry which it feeds. For this the nnivenitiea 
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need more income. The greatest deterrent to the 
growth of univetaity research funds is present tax 
regulations, which hami>er donations of money. Modi¬ 
fication of existing tax laws and rulings could be readily 
made so that such donations would be stimulated to 
the point of restoring the universities^ relative posi¬ 
tion in the country’s research. Such a means of ac¬ 
complishing this objective would be highly desirable, 
since it would place the control of the spending of 
such money in the hands of skilled university ad¬ 
ministrators whose success with such funds has been 
amply demonstrated. 


TABLB 1 

Scientific Resicahcu Expenoituebs 


11 

ii 

Industry 

o,'3 n n 

Goverment 
(Federal and 
State) 

Colleges and 
universities 

Research 
Institutes 1 

Total 1 

scientific 
research 
expenditures ! 


Millions 

Millions 

Millions 

Millions MilUons Millions 

1020 

S 29.4 






1921 

87.4 






1922 

44.0 






1923 

5(».0 


$ 15.6 




1924 

58.0 


10.3 




1025 

64.0 


18.0 




1020 

70.0 


16.0 




1027 

75.0 


17.1 


t • 

.... 

1028 

88.0 


17,7 


,, 


1929 

106.0 


22.8 




loao 

ne.o 

$ 0.66 

24.0 

$20.3 

$6.2 

Iiee.i 

lOtJl 

lflT.3 

1.2 

26.0 


6.2 


1932 

120.0 

0.99 

40.0 

24.8 

5,1 

101 .6 

1083 

110.2 

0.74 

22.2 


4.8 

.... 

1084 

124.0 

1.5 

19.2 

4.7 

171.8 

1085 

136.0 

2.4 

26.8 


4.7 


1936 

162.0 

2.5 

38.8 

25.6 

4.7 

218.i 

193T 

160.0 

3.6 

40.7 

, 

4.6 

- * . 

1988 

177.1 

4.0 

49.3 

28.4 

4.6 

263,7 

lO'tO 

200.0 

6.0 

* « < 


4.5 


1040 

234.0 

e.x 

89.1 

31*4 

4.6 

345.2 

1041 


0.1 

207.2 



- « « • 
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If the universities are not enabled to carry on their 
fundamental researches at a pace commensurate with 
the need, then industry, as a matter of self-protection, 
will have to devote increasing attention to this type 
of research problem. Probably this would be de¬ 
sirable in the long run. Some industrial organiza¬ 
tions are now actively promoting such studies; how¬ 
ever, their contributions form only a small part of 
the total fundamental discoveries being made. Before 
this type of investigation can be pursued by industry 
to an adequate degree, management will have to be 
convinced of the necessity of such studies. The di¬ 
rectors of research will have to demonstrate to Boards 
of Directors that money spent in such research is as 
productive in the long run as is applied research 
designed for immediate eommereial application. 


Vd. lOS, No, 2666 

Whde new industries can spring up as a result of 
fundamental research if is developed under sound 
leadership. The important thing is to uncover new 
fundamental facts, for there will be good prospects 
of dnding manifold practical applications of them. 
Good recent examples of this type of development 
are found in the plastic industries and in the produc¬ 
tion of nylon and related products as a result of the 
study of the fundamental chemistry of high molecular 
weight polyamide polymers. Another is based on the 
thermionic tube, which was made possible only by 
fundanmntal discoveries on the behhvior of gases in 
a vacuum. 

A serious implication of the shift to industrial re¬ 
search is the change this is producing in the avail¬ 
ability of trained scientidc personnel. Industrial re¬ 
search laboratories depend almost exclusively on 
university-trained scientists for the direction and 
prosecution of their research programs. If univer¬ 
sities become overshadowed by industrial research 
activities, it will be increasingly difficult for them to 
retain qualified investigators who arc capable of train¬ 
ing the research men of the future. Not only does 
this involve routine classroom instruction, but also 
those intangible qualities of inspiration and leader¬ 
ship. One of the most valuable qualifications for a 
university scientist is an ability through personality, 
force of character, and enthusiasm for his subject to 
attract to him and to the subject he represents neo¬ 
phytes eager to join him in enjoying the beauties of 
his field. These qualities of leadership also make him 
a desirable man for an Industrial research post. If 
the academic scientist has to leave the university to 
earn an adequate livelihood for his family, not only 
is the university bereft but also industry, which is 
depending upon him to recruit and train its future 
research workers. The answer to this is obvious; it 
is to the long-term advantage of industry to see that 
university professorships remain attractive enough to 
compete on equal.terms for the personnel needed for 
educational functions. 

The problem of trained personnel has been greatly 
accentuated by the developments occasioned by the 
war in the last few years. No one could reasonably 
have anticipated that the National Government, poorly 
advised by those on whom it relied, would out off the 
supply of future scientists by compelling the teokless 
siphoning of these individuals into the military ser¬ 
vices. One of the most serious blunders of our war* 
time policies was the failure to jealously husband our 
present and prospective scientific workers so that the 
strength of ^e nation could be fortified through in¬ 
creased research development, rather than weakened. 
This viewpoint has been publidy reiterated by mmiy 
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of onr mofit influential aoientifle leaders without 
elicitiag any persuasive or convincing official expla¬ 
nation of the motives or reasoning alleged to justify 
such draft policies. A heavy load of responsibility 
rests on the shoulders of those who condoned, if they 
did not actively advise, this widespread, indiscriminate 
drafting of present and potential scientific workers. 
The extent of the diversion of manpower from re¬ 
search as exemplified by the Pb.D. group haa been 
summarized by Dr. Bush's committee (Table 2), It 
will be realized immediately that these sixteen thou¬ 
sand research scientists diverted to war were entirely 
inconsequential from the standpoint of military man¬ 
power needs in view of the fourteen million people 
we had under arms. However, withdrawal of this 
many from the research group represented a per¬ 
centage loss to research which will require a decade to 
overcome. 

TABI.E 2 

Deficit in Scikntific Paksonnei. 
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Industry must adopt special measures to meet the 
present and future shortage of trained personnel. 
One method, which will be of moderate help, will con¬ 
sist of additional training and education of present 
junior staff members. Upgrading the more capable 
individuals through promotion of extension oourses, 
special training programs in the industrial labora¬ 
tories themselves, and other means may in some small 
part supply additional people at higher levels of 
attainment. 

Another means of helping to fill this gap will be to 
stimulate the education of new research workers in 
universities by making their training programs more 
attractive tiian otiiers available to the returning 
veteran. This means that universities must have 
gmieroiiB fellowship funds whereby men who wish to 
rettmii for seientifle education can be supported ade¬ 
quately. A man who has been out of college and in 
the mcilitevy foroes for several years> and has possibly 
accumuiated family responsibilities, has matured to 


such a degree that ho cannot be expected to go back 
for three or four years of schooling unless his eco¬ 
nomic position during this period is made not too un¬ 
bearable. Borne financial help will be provided 
through the re-education programs of the Government, 
but it is not clear at this time whether such provisions 
alone w'ill prove sufficiently attractive to tip the bal¬ 
ance of distribution in any significant manner. 

Another means by which industry might help meet 
the manpower shortage is by creating joint research 
programs with universities and research institutes. 
This would, in essence, make these endowed or acor 
demio research laboratories extensions of the in¬ 
dustrial organizations. Any such widespread program 
would be dangerous for both industry and universities 
unless it were carried out with great circumspection. 
For industry to depend upon university scientists for 
any considerable part of its research would be to put 
the universities in the position of having to accept re¬ 
search projects, time schedules, and the other attri¬ 
butes of industrial research which would not properly 
fit into the academic scene. 

If a university scientist is induced to supplement 
his income by conducting a significant amount of re¬ 
search for industry, then this cannot help but divert 
his interest, and a disproportionate share of his 
energy, from his primary academic functions. It is 
true that university professors con contribute effec¬ 
tively to industrial programs by giving periodic advice 
along the lines of their special knowledge and train¬ 
ing; but when the association goes further than this, 
it must be at the expense of the universities' needs. 
Therefore, the industries should restrict their demands 
on the academic scientists, primarily relying on them 
to a limited degree as consultants in fields of their 
special interests. Industry should also support, as 
far as its resources permit, the fundamental research 
and educational programs of the man or the institu¬ 
tion through grants of fellowship funds. To the 
largest possible degree these grants should be entixdy 
unrestricted so that they could be used either to pro¬ 
mote training in research or to expand fundamental 
research without regard for its commercial implioa- 
tiouB. The grants should not be used as levers, even 
indirectly, to force the prosecution of applied re¬ 
searches of immediate commercial value. For this 
latter type of work special short-term arrangements 
should be made. 

Some in industry feel that a serious problem pres¬ 
ently to be faced arises from the accelerated de¬ 
velopment of governmental bureaucracy in research. 
Under &e impact of wartime neeeasity, numerous re¬ 
search projects were set up under governmental 
auspices to obtain answers to specific questions in the 
shortest possible time. These projects drew freefy 










98 

and practically without restriction on the trained 
personnel of the country. Abnost without exception 
they had the best ability of the country at their com¬ 
mand; their funds were, for all practical purposes, 
unlimited. As a result of the intensive work which 
this made possible, numerous important problems 
were advanced rapidly to stages which would have 
been reached only after many years under ordinary 
peacetime conditions. An unfortunate aftermath is 
that there is a possibly natural tendency, especially 
in those participating in these programs on a full¬ 
time basis, to feel that they have a vested interest in 
the continuation of the programs beyond the time of 
the national emergency which necessitated or justified 
them. 

Consideration of the monetary and manpower-hour 
expenditures on these governmental wartime research 
projects as a whole reveals a low scientific return on 
the investment. This is not because of any failure of 
the persons involved to contribute their best efforts, 
but rather results from the inherent nature of the 
situation. The expenditure of even millions of re¬ 
search dollars at a forced draft rate is not an adequate 
substitute for original ideas. Without fertilization 
by the flashes of genius which break open new fields 
for investigation and point out unexplored concepts, 
the piling up of manpower hours simply multiplies 
the accumulation of relatively inconsequential details. 
Many of the war-inspired research programs demon¬ 
strate eloquently that piling up data and expending 
money in a research program cannot make up for the 
lack of novel concepts worthy of such extensive study. 
The great hazard in all the present proposals of gov¬ 
ernmental stimulation of research through subsidies 
arifles from the fundamental truth that large volumes 
of research are not often adequate substitutes for 
high quality and originality. 

Another danger in the moss approach to research, 
particularly in peacetime and where the funds are 
supplied from governmental sources, is that it might 
put the educational institutions at the mercy of ad¬ 
ministrators whose ability in the political manipula¬ 
tions required to get appointments would outweigh 
their qualifloations os scientific executives. In the 
hands of irresponsible theorists such bureaucratic re¬ 
search projects could become instruments for pro¬ 
moting ill-eonoeived and unseicutifle political, eco¬ 
nomic, or social philosophies. The recent history in 
Europe provides sufficient tragic examples of the 
perverenoa of research by government to demonstrate 
that these possibilities are not entirely imaginary. 
The leverage provided by the administration of the 
huge research funds proposed could dislodge the en¬ 
tire balance between our present educational system 
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and industrial research if not exerted with codbxuz^ 
mate skill, 

The viewpoint seems to be held in certain govern¬ 
mental circles that size and economic prosperity are 
synonymous with social undesirability. There appears 
to be a tendency to want to discredit the methods of 
organizations which have been outstandingly success¬ 
ful, simply because of their success. An example of 
this is the attack on our patent system. One pro¬ 
posal which is being actively discussed in Washington 
is to compel licensing of all patents. The idea of the 
proponents of such a 'policy is that thereby patents 
would be made freely available to all, which would 
result, in some ill-deilned way, in an improvement in 
the general welfare. However, compulsory licensing 
of patents actually would have just the reverse ef¬ 
fect. A patent is a contract between the Government 
and the discoverer which provides that be can have 
exclusive use of his invention for a limited period of 
years in return for making it freely available to 
everyone thereafter. If availability for use by all, 
even at a license fee, is to come from the moment of 
disclosure of the invention, Umn there usually would 
be little reason for having a patent. The welfare of 
the inventor would be much better advanced by keep¬ 
ing his invention secret for commercial exploitation. 
Thereby he could maintain for a longer time the 
monopoly which he had created for himself through 
the stroke of genius which constituted his invention. 
A further serious consequence of compulsory licensing 
of patents would be to decrease the amount of patent¬ 
ing and disclosure thereby of new scientific informa¬ 
tion. At present, patents constitute an important 
part of the scientific literature. This would be choked 
off if patenting were discouraged by compulsory 
licensing regulations. 

Some argument is made that compulsory licensing^ 
of patents would keep powerful companies from pre¬ 
empting entire fields of commercial development 
through broad, multiple-patent coverage. This argu¬ 
ment gains whatever force it may hove by being tied 
to the assertion that, through such patent control, 
small industry or the small businessman is being 
squeezed out of the competitive picture. It is difficult 
to see how the compulsory licensing of patents would 
modify the fact that a large, well-rim company 
might be able to manufacture some item and to dis¬ 
tribute, it more economically than a small organiza¬ 
tion which lacks the resources and trained personnel 
of its larger rival. If there were compulsory licensing 
of patents, manufacturer would be worse 

off than previously, because he would have no way of 
maintaining an exclusive market for the product of 
his invention during the period needed for its pre- 
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limittary oommerdal development and establiskment 
on a firm business footing. The result of compulsory 
licensing would simply be the expansion of the large 
efficient xmits at the expense of the smaller ones. 

If there is misuse of patents by industry to create 
unjustified monopolies or to extend them beyond the 
bounds which are prescribed by law or which are 
socially desirable, then there is adequate redress avail¬ 
able in the various enactments bearing on restraint of 
trade, unfair competition, antitrust acts, etc. These 
can meet any legitimate need of the circumstance and 


havOi of course, already been widely used for this 
purpose. 

Finally, if industry and industrial research are to 
continue increasing in strength and productivity and 
thereby contribute to national welfare, they must have 
an atmosphere of assurance that they will be per¬ 
mitted to reap a fair reward for the results of their 
researches. In such an atmosphere of confidence the 
leaders of industrial research will feel that they stand 
on firm ground, from which unparalleled progress is 
inevitable. 


Study of Experimentally Deformed Rocks* 

Eleanora Bliss Knopf 

Chairman ^ tha Committee on Experimental D^ormation of Rocks, National Research Council 


HE TIME HAS FINALLY COME when re¬ 
search no longer has to be restricted to purely 
military objectives. A particularly important 
subject for postwar geological research is the con¬ 
tinuation of the study of experimental rock deforma¬ 
tion that just got off to a good start when it was 
necessarily interrupted by wartime activities. At the 
request of the chairman of the Division of Geology 
and Geography of the National Research Council a 
Committee on Experimental Deformation of Rocks 
was organiised in 1944 in connection with postwar 
planning in order to formulate a systematic program 
for the work, a sort of target at which to shoot in 
postwar research. 

A special microscope technique, known as petro- 
fabric analysis, which has been perfected during the 
last twenty years, has made it possible to visualise the 
way in which the more important rock-making min¬ 
erals, in particular quartz, calcite, mka and feldspar, 
are arranged in rocks. This spatial visualization has 
proved that in practically all intensely folded and 
metamorphosed rock terranes some vectors in the rock 
constituents, either dimensional or crystallographic or 
both, are lined up in certain definite patterns of pre¬ 
ferred orientation. That is to say, all the inequidi- 
mensional grains of calcite in a marble or of quartz 
in a quartzite may lie with their longer axes parallel. 
Or all of certain crystallographic directions such as 
the optic axis in quartz or calcite, or all of certain 
crystal planes such as the basal plane in mica, may 
be arranged in definite spatial patterns. The infer¬ 
ence that this preferred orientation in rock constitu¬ 
ents is induced by the type of movement followed by 
the constituents during rock deformation has opened 


up a now path of investigation of the mechanics of 
crustal movement. 

But as long as the geologist cannot do as the 
metallographer does with his ductile metals, that is, 
deform rocks and determine how the position of rock 
constituents has been changed by the deforming move¬ 
ment, the kinematic interpretation of petrofabric dia¬ 
grams must remain, like too many other geologic con¬ 
clusions, a matter of more or less well-justified infer¬ 
ence. 

We know that these petrofabric diagrams differ in 
symmetry and in type, but what do these differences 
really show and how can we prove that they mean 
what we think they must mearif To establish a sound 
scientific basis for interpretation we must make the 
components of at least some rocks assume a definite 
spatial arrangement in response to some definite de¬ 
forming force. 

Strain to Ruptuhe 

Inasmuch as it is not on easy matter to produce a 
spatially continuous deformation in such ordinarily 
brittle material as rocks it is natural that the first 
experimental work on a known rock fabric was to 
strain the rock to rupture and to relate the ultimate 
strength to the fabric pattern. This was first done in 
1929 by Drescher, who deformed a marble fabric that 
had been carefully studied in Innsbruck by Felkel, 
under the direction of Sander. The material chosen 
for the test was an Alpine calcite teetonite (marble) 
that showed no outward evidence of anisotropic struc¬ 
ture. However, it was collected from what is known 
to be a zone of highly deformed rocks and it proved 
to have a marked preferred orientation. It was de¬ 
formed in direct relation to the tectonic axes deter¬ 
mined by the fabric pattern, which had been estab¬ 
lished by the work of Felkel. The marble was found 
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to rupture most readily when the oompressive force 
was applied parallel to the plane in which there is the 
atrongost concentration of those orystallographie 
planes that have long been known to be glide planes 
in oaldte. It also shows the greatest strength when 
the compressive force is applied normal to this plane. 

Five years later Beil investigated a biotite granite 
in the same way and found that it ruptures moat 
easily when the pressure is applied at an angle of 
46® to the plane in which the majority of the biotite 
leaves are arranged. This fabric, like that of the 
marble, proved to have a marked girdle pattern, but 
unlike the marble it showed its maximum strength 
when the pressure is applied parallel to the axis of 
the girdle. The marble shows its intermediate strength 
when compressed in a direction parallel to the axis 
of the girdle. The difference in strength between the 
strongest and weakest directions in the fabric is 
about 38 per cent of the maximum strength in marble 
and about 15 per cent in the granite. Therefore an 
apparently disotropic marble has, in reality, a 
marked anisotropy, which has a definite influence on 
the crushing strength. Similarly, in a granite with a 
strong preferred orientation of biotite this fabric 
pattern predetermines a perceptible difference in 
strength in diiferent directions. 

Plastic Deformation 

In these experiments there was no penetrative in- 
tragranular movement that would produce plastic de> 
formation before rupture, so the movement merely 
broke the spatial continuity in the fabric without 
rearranging the crystalline grains. When the bril> 
liant work of Griggs in the laboratory of Professor 
Bridgman at Harvard Anally solved the problem of 
inducing a plastic deformation of marble cylinders 
that was perfectly homogeneous as far as could be 
told from the external shape, the time had come to 
study the internal fabric of these cylinders and to And 
out what really happens to the constituent caloite 
groins during the process of deformation. 

The most desirable test material for such an inves¬ 
tigation would undoubtedly be a statistically isotropic 
polycrystalline monomineral aggregate. The Yule 
marble, quarried by the Vermont Marble Company 
in Gunnison County, Colorado, is a polycrystalline 
aggregate and monomineral, being made up of calcite 
grains alone. It was therefore used for the work. 
It does not, however, fulfill the other desideratum of 
a statistically isotropic fabric, in other words a fabric 
made up of grains in random orientation. Such an 
arrangement is desirable because in a fabric of ran¬ 
dom orientation the influence of the deforming move¬ 
ment is free to rearrange the grains in strict conform¬ 
ity to the stress plan, uninfluenced by a pre-existent 
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pattmm. That a pre-existent pattern does eAsti an 
influence was proved by using the rather simple 
fabric of the Yule marble. Although this marble 
appears equigranular on casual inspection it has in 
reality a distinct planar structure produced by the 
parallel arrangement of discoid oaldte grains. This 
dimensional preferred orientation proved to be ac¬ 
companied by a marked erystallographio preferred 
orientation, in which the optic axes of the calcite 
crystals lie almost perpendicular to the planar struc¬ 
ture determined by the dimensional orientation. 

This planar structure was completely transposed 
by the deforming movement from a vertical position 
in the test cylinder to an approximately horizontal 
position in the shortened cylinder. The grains were 
found to be again discoid and again concentrated in 
one plane, but the orientation of the plane had 
changed entirely in response to the deforming move¬ 
ment. Microscopic analysis of the fabric also showed 
that this horizontal plane of flattening is really a 
compromise between two planes determined by the 
crystal lattice structure of the calcite. That is to 
say, the maximum concentration of the glide lamellae 
of the calcite is in two planes, intersecting at a low 
angle and bisected by the flattening plane. That the 
original fabric had controlled the course of the move¬ 
ment in defomation was proved by the very interest¬ 
ing fact that the cylinders, after shortening, had lost 
their original circular cross-section and had become 
elliptical. Now if the test cylinder had been out 
from a statistically isotropic substance in which all 
potential directions of movement were the same, the 
movement would have been free to proceed through 
the fabric with equal ease in all directions normal to 
the direction of compression. As the confining pres¬ 
sure was equal on all sides, a differential force in the 
direction of the cylinder axis should have given rise 
to an outward movement of material that would be 
equal on all sides and thus maintain the oiroular cross- 
section of the cylinder. Such a movement would have 
an axial symmetry. The fact that the movement, 
instead of foUowing such a ^^cone of shear,” followed 
two “intersecting planes of shear” shows that the 
movement was actually orthorhombic in its symmetry 
plan. This orthorhombic symmetry proves that the 
original anisotropic structure, instead of being wiped 
out by the deformation, predetermined the axis of 
intersection of the operative slip planes that caused 
the deformation. Moreover, fabric analysis showed 
that the direction of the major axis of the dlipse 
coincides with the direction determined by the 
line relation between the lamellae and Ihe axis majcima 
of the deformed ealdte fabric. Thus the d^ge in 
external shape was directly determined the grain 
gliding- 
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This anisotropy of the fabric, which has such a 
marked influence upon the progress of deformation, 
depends upon the field that is being considered. A 
polycrystalline oaloite fabric of random orientation 
would be isotropic because the grains are not lined 
up in a preferred orientation. But if we examine 
farther into the field of the space lattice of the indi- 
vidual oalcite crystal, the field is no longer isotropic, 
because the movement is no longer free to proceed 
with equal ease in all directions but is restricted to 
certain prescribed crystal glide planes in certain 
proscribed crystal directions. 

Therefore, in formulating a program for systematic 
research on the mechanism of rook deformation the 
fundamental start should really be to determine the 
course of the deforming movement in the space lattice 
of the ionic crystals that make up the rock-making 
minerals. Much has been found out in recent years 
about the course of deformation in the space lattices 
of the easily deformed metal crystals. It remains, 
however, to the credit of the science of geology that 
twbning and translation, which are the processes of 
plastic deformation in metals, were first discovered 
and carefully studied by mineralogists, in ionic crys¬ 
tals. In later years it has been proved both by metal¬ 
lographers and by mineralogists that the course of 
deformation follows certain laws, predetermined by 
Ihe anisotropy of the space lattice. The metallogra¬ 
pher has the advantage over the geologist that he can 
deform his crystals more readily, but he has to con¬ 
tend with the handicap that he can only study the 
internal rearrangement of opaque crystals by X-ray 
analysis, whereas modern optical petrofabric analysis 
of transparent minerals gives an easy preliminary in¬ 
sight into the response of the crystal lattice to deform¬ 
ing movement, and certain ambiguities that may be 
inherent in the optical method can be solved later by 
X-ray analysis. 

One of the first problems that cries for attention in 
Mingle crystal research is; What is the relative func- 
tion of twinning and translation in plastic sUpf The 
metallographer has answered this for metal crystals 
by the statement that the slip is accomplished both 
by translation-gliding and by twin-gliding along pre¬ 
scribed crystal planes and in a prescribed crystal 
direction. The essential differences between these two 
types of deformation are threefold: (1) The move¬ 
ment in translation can proceed in both senses of the 
PJ^cribed direetiou; in twin-gliding it is restricted to 
one direetbn sense. (2) In translation the movement 
can continue uninteirrupted until strain hardening 
brings the plastie dtformation to an end. In twin¬ 
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gliding the movement is homogeneous simple shear 
of a given part of the crystal lattice for a finite dis¬ 
tance that can be computed. {$) This simple s he a r 
proceeds for a restricted distance, measurable as ft 
fraction of the interatomic interval; therefore the 
orientation of the space lattice is changed in the 
sheared part of the lattice. In translation the move¬ 
ment is a whole multiple of the interatomic distance 
and is not necessarily homogeneous. The orientation 
of the space lattice is unchanged; therefore there is 
no optical means of recogniring the process except in 
those sections where the offset between the displaced 
portions of the grain may cause a perceptible irregu¬ 
larity in groin boundary or a fine lamellar structure. 

The restricted amount of movement in twinning 
puts a definite limit upon the amount of extension or 
compression that can be attained by twinning alone. 
When the crystal is sheared throughout its whole 
extent nothing more can happen by twin-gliding. 
For this reason metallographers ascribe to translation 
the dominant role in metal deformation where the 
extension may be several hundred per cent of the 
length of the undeformed crystal. Twinning, how¬ 
ever, plays an important auxiliary part. For exam¬ 
ple, in deforming a ci^stal of zinc in tension the 
deformation starts by translation along the basal 
piano when the shearing stress along that plane in 
a given direction has reached a certain critical value. 
The direction of the applied force remains constant; 
therefore, as the grain changes shape by gliding, the 
glide planes are gradually tilted towards the direction 
of extension and away from the direction of shorten¬ 
ing in the crystal. This change finally brings the 
crystal glide plane into a position where the shearing 
stress on this plane is less than the critical value 
necessary for movement and the process slows down. 
At this stage the resolved shear stress on the twinning 
plane {10x2} comes into play and a part of the space 
lattice will snap by twinning for a limited distance 
into the position where the basal gliding plane can 
function once more. In a space lattice such as oal¬ 
cite, where one and the same crystal plane functions 
as a glide plane both for translation and for twin¬ 
ning, it is not so easy to sort out the difference in 
operation of the two processes. Even the compara¬ 
tively low pressure of a knife blade upon the proper 
edge of a cleavage rbombohedron will produce simple 
shear in one direction upon the flat negative rhombo- 
hedron. This movement can only proceed in one 
direction sense, towards the crystal axis, whereas 
translation could proceed in the opposite sense. In 
order to prove that translation docs operate as well as 
twinning, Beil deformed a oalcite oxTstal by applying 
the force in such a way that the crystal could not 
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yield by twinning. The calcite then moved in the 
same plane as before but in the opposite direction 
sense. Such movement must therefore be translation¬ 
gliding. 

Griggs got some highly interesting and complex 
T?csults by deforming a single crystal of Iceland spar. 
He obtained a homogeneous deformation of 7 per 
cent by applying a differential force of almost 2,800 

./cm.^ at room temperature to a crystal under a 
hydrostatic pressure of 10,000 atmospheres. The test 
cylinder was cut with the long axis parallel to an 
edge of the cleavage rhombohedron, in other words 
nearly parallel to one of the three possible flat rhom- 
bohedrol glide planes. However, there is an am¬ 
biguity in the orientation, as the position of the crys¬ 
tal axis in the undeformed cylinder is not known. 
Four sets of glide planes were developed, with some 
indication that both twinning and translation had 
operated on at least three. But the lamellae pattern 
is somewhat too complex to justify far-reaching con- 
chisions as to the mechanism of deformation, and 
although the crystal was selected to be free from all 
traces of twinning as far as could be judged from 
external appearance alone, there was no optical or 
X-ray study of the internal structure. This was in 
the nature of a preliminary experiment at a time 
when Griggs was establishing his high-pressure tech¬ 
nique and there was no opportunity to repeat the 
experiment under more accurately controlled condi¬ 
tions. When it is repeated it would be desirable to 
change the crystal orientation of the test cylinder 
which was originally selected in order to facilitate 
the rather difficult operation of cutting the cylinders. 
In this cylinder, deformed by Griggs, one of the three 
potential glide planes was nearly parallel to the direc¬ 
tion of applied force and therefore immobilized to 
slip as the resolved shear stress on this plane was 
zero. Movement could and apparently did occur on 
the other two potential glide planes. A simpler setup 
for the purposes of analysis would be a cylinder cut 
so that the crystallographic c-axis lies in the long 
axis of the cylinder. The resolved shear stress would 
then be equal on all the three glide planes, and the 
shearing stress on two other crystal planes that may 
possibly operate as glide planes in the calcite lattice, 
namely, the basal plane and the prism, would be zero, 
so that they should be unable to function. Moreover, 
with the crystal c-axis of calcite in the direction of 
a compressive force the three flat rhombohedral glid¬ 
ing planes should be unable to function by twinning 
as the movement on them would then have to proceed 
against the compressive force. Any movement on 
these planes ought therefore to be translation. Cylin¬ 
ders of similar orientation should then be tested in 


tension with the tensile force applied parallel to the 
cylinder axis. Such a stress plan is an ideal setup for 
yield by twin-gliding. 

It would be particularly interesting to stop the de¬ 
formation after it has proceeded a very short distance 
in order to see what happens in the early stage of the 
deformation and to compare it with deformation 
carried to a point where the stress-Btrain curve indi¬ 
cates considerable strain hardening. This compari¬ 
son should be carried out on cylinders deformed under 
identical presure-temperuture conditions in which the 
only variable would bo the extent of the deformation. 
Later experiments should evaluate the effect of vary¬ 
ing pressure and teniperature conditions. 

Two important factors in such a program arc: (1) 
the homogeneity of the test crystal, which should be 
carefully studied to preclude the possibility of twin¬ 
ning in the original undeformed crystal; (2) a care¬ 
ful setup of the fleld of stress in its relation to the 
orientation of the glide planes that are known to be 
operative in calcite. If the initial orientation of the 
crystal lattice is known, it should be possible to pre¬ 
dict the possibility of translation and of twinning on 
these planes and to plot the change in crystallographic 
orientation that would result from first, second and 
successive generations of twins if the deformation 
obeys the law of maximum resolved shearing stress. 
Comparison of the predicted and observed results 
should give a picture of the actual mechanism of 
deformation. 

The sanm method of study should eventually be 
carried on in cylinders, in which the crystal setup is 
planned to put the maximum resolved shearing stress 
upon other potential glide planes in the crystal lattice. 

Deformation of PoLYORTSTALniNa Monomineral 
Aggregates 

This problem can be studied in much the same way 
as in the single crystals. A way to determine what 
are the operative glide planes in such a rock con¬ 
stituent as calcite and bow these planes carry the de¬ 
forming movement is to deform a calcite fabric of 
simple pattern or a fabric of random orientation (if 
such can be found) and to measure all the linear 
elements in the deformed fabrics, grain by grain, and 
relate all the linear elements in each grain to the optic 
axis of that grain. We would then know which crys¬ 
tal planes have developed to the point of visibility 
in each grain and we would also know the orientation 
of these planes with respect to the stress plan that 
induced the deformation. It would also be possible 
to orient the stress fleld of the deformation in refer¬ 
ence to the preferred position of potential glide planes 
just as was done in the study of the single crystal 
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cylinder, and by checking the predicted against the 
expeiimentaUy acquired pattern we should be able to 
prove which are the operative glide planes and how 
they function. Of course this presupposes a simple 
pattern of strong preferred ohentation to start with, 
which again emphasizes the necessity of most pains- 
taking preliminary analysis of the material to bo used 
for the tests. 

Another interesting problem that should be studied 
in the deformation of polycrystalline aggregates is the 
relation of the degree of the preferred orientation to 
the amount of deformation in the test cylinder. If 
we get a certain degree of preferred orientation and 
a certain fabric pattern in a cylinder that has attained 
a 40-pcr cent deformation, how much would we get 
under similar conditions if the deformation were 
stopped at a 20<per cent shortening? One of the 
^ experiments in tension carried out by Qriggs and 
Balsley suggests that there is a determinable relation 
between amount of strain and degree of preferred 
orientation. 

In the experiments carried out by Griggs at Har¬ 
vard the test cylinders were cut so that the tectonic 
slip plane of the fabric, which contains the maximum 
concentration of calcite lamellae, was parallel to the 
long axis of the cylinder in two of the three seta of 
test pieces. In the third set this planar structure 
was normal to the cylinder axis. Unfortunately, al¬ 
though this piece was shortened fully as much as the 
others, it was impossible to study it because the de¬ 
formed cylinder crumbled to powder before it could 
be thin sectioned. The elastic recovery ou this speci¬ 
men was higher than in the other two, but probably 
the crumbling of the cylinder was not connected with 
this fact. Possibly the deformation was more inter¬ 
granular in this specimen, more intragranular in the 
other two, or possibly the relief of pressure was more 
sudden in the specimen that crumbled than in the 
other two. This experiment of compression normal to 
the major slip plane of the fabric should be repeated. 

Still more important experiments should be made 
upon cylinders cut so that the resolution of shear 
stress on the slip plane of the fabric should be a 
maximum, in other words at 46° to the tectonic slip 
plane, of the original fabric. Here the deformation 
should be a maximum. 

TxNsino Sixties 

Uriggs and Balsley obtained marked deformation 
of as much as 24 per cent in Yule marble cylinders 
strained in tension under 10,000 atmospheres confin¬ 
ing pressure. They used three test cylinders cut with 
the same orientation as the cylinders used in the com¬ 


pression tests. Their experiments attained a much 
higher degree of homogeneous deformation than the 
9i per cent extension that Boker had previously ob¬ 
tained in Carrara marble. I have had no opportunity 
to study these cylinders intensively, and one of the 
highly desired fields of investigation would be to 
repeat these experiments with very carefully oriented 
cylinders and to study the results more intensively 
than could bo done from the single section out from 
each cylinder deformed by Balsley. 

Reobtstallizatiok 

Qriggs made an extremely important contribution 
to the technique of high-pressure deformation when 
he succeeded in producing a beautiful recryatalliza- 
tion texture in Yule marble, defomed at 150° C, in 
the presence of HgO and COj. This experiment was, 
however, only of a preliminary nature, and it was 
only possible to cut one thin section from this cylinder 
instead of the three mutually perpendicular thin sec¬ 
tions that are necessary for a comprehensive fabric 
analysis. There is also some ambiguity about the 
orientation of the one thin section that was made; 
therefore no report has been made upon the fabric. 
This interesting experiment should be repeated and 
the results restudied as intensively as possible. 

Fcethkr Wobk 

Finally, as the work progresses it should be possible 
to investigate the behavior of single crystals and 
nionomineral aggregates in sheafing stress and also 
to examine the behavior of polymineral aggregates 
made up of two or more constituents. 

It must be strongly emphasized that, in order to 
get sound conclusions from the proposed experimental 
work, the investigation should be carried on systemati¬ 
cally, and it is particularly important that work on 
single crystals and on the simplest polycrystalline 
fabrics that can be found should be carried on under 
the simplest possible stress plan until procedure can 
be formulated from the fundamental data as a basis 
for further investigation. 

Research of this kind is slow and arduous, involv¬ 
ing much drudgery before we can arrive at broad 
conclusions. Perhaps this fact should be emphasized 
to the geologist who is likely to think of research in 
terms of short programs. As geology becomes more 
and more an experimental science we are every day 
extending the scope of our investigations and in a 
day when much is heard about the necessity for 
organization of scientific research this should be rec¬ 
ommended as one of major importance to geological 
scienee. 



Science Legislation 


A National Science Foundation: Will It Be a Practical 
Reality or a Perpetual Controversy? 

I. M. Kolthoff and Maurice B. Visscher 

University of Wnnesota 


W ORKING SCIENTISTS have every rea¬ 
son to bo extroniely uneasy about the 
likely consequences of the confusing 
status of scientists^ support of legislation in Congress. 
The testimony of about one hundred representative 
scientists has been heard in Washington, and a num¬ 
ber of questionnaires have been circulated fairly 
widely. It is apparent that, with negligibly few ex¬ 
ceptions, American scientists favor the aims and ob¬ 
jects of both of the main bills in Congress, S. 1285 
and S. 1720. In fact, the broad objectives of S. 1285, 
introduced by Senator Manguson, and of S. 1720, in¬ 
troduced by Senators Kilgore, Johnson, Pepper, Ful- 
bright, and Saltonstall, are substantially identical. 
The major differences involved have been analyzed 
objectively and carefully by Senat<>r Kilgore (Science^ 
1945, 102, 630-638), and it is seen that they relate 
almost wholly to techniques of administration and to 
patent policy. The new bill, 8. 1720, represents a 
signiiioant eoniproinise on many controversial issues. 

It is unfortunate that American scientists have 
not asked themselves the crucial question about the 
whole matter: If Congress prefers one or the other 
of the two bills, is either of them so poorly con¬ 
structed that it would be better to have no support 
of legislation by scientists than to have the less 
desirable of the two? This is really the pertinent 
c^uestion, because perfection is too much to hope 
for, and a reasonably satisfactory arrangement is 
all one has a right to demand. If American scientists 
could stop empiiasizing the one or two controversial 
points and accept what it is clear most of them 
want, namely the objectives of both of the bills in 
question, it is reasonable to hope that one of them 
might be passed soon. If not, the Congress is likely 
to throw up the job as hopeless and let scientirtc 
research starve again for lock of support. 

It would seem that there are no insuperable bar¬ 
riers to satisfactory operation in either of the two 
bills. Their differences regarding patent policy are 
not of groat interest to most scientists in the uni- 
veraities, and it appears likely that the compromise 


suggested in S. 1720 will largely eliminate eritioism 
from industrial scientists, On the score of the 
other problem, namely, the Jiiethod of administra¬ 
tion, differences remain, but the advantages of each 
method are counterbalanced by disadvantages which 
make the net differences small. 

Recently a group of scientists under the leader-^ 
ship of Professors Harlow Shaplcy and Harold C. 
Urey have said: ''The signers of this statement have 
a profound conviction that a program of federal 
aid to research is vital to the national interest and 
that legislation acceptable if not wholly satisfactory 
to those who hold divergent points of view about 
particular questions of function and organization can 
be drafted. We stand ready to cooperate in the 
revision of the bills recently considered at the Senatt> 
hearings on pending national science legislation. Our 
purpose is to serve the national interest by securing 
the collaboration of the maximum number of qualiiled 
scientists in a united attack on the scientific prob¬ 
lems confronting the nation.” 

We are in full accord with this view and go one 
step further, namely, to say that, as the bills now' 
stand, their differences are so inconsequential to the 
scientific functions they could subserve that the de¬ 
cision as to their exact form should be left to the 
judgment of the Congress, because public policy 
questions rather than scientific ones are involved. 

We urge our colleagues to express their opinions 
on the crucial question raised above to their repre¬ 
sentatives in both Houses of Congress, We have 
reason to believe that the acrimonious debate over 
the details of this legislation has led many Congress¬ 
men to doubt whether there is actually any form of 
legislation which would be acceptable to a large 
majority of scientists and to the Congress itself. 
If the controversy over the form of administration 
of public funds is continued, the public and the 
Congress umy easily conclude that, soientistB are more 
oQueemed about the politick differences between the 
two bills than about the soientifie objectives which they 
have in eommon. 
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Association Affairs 


Work for Section K 

Bhice L. Melvia, Secretary 


Section K (The Social and Economic Sciences) of 
the American Association for the Advancement of 
Science today holds a special opportunity and respon¬ 
sibility in our social, economic, and political life to 
aid in interpreting the problems of society to the 
physical and biological scientists and to help acquaint 
the social scientists with the problems invention and 
discovery are creating. All scientists (social, physical, 
and biological) have demonstrated their ability during 
World^ War II to utilize the techniques and accumu¬ 
lated bodies of knowledge of their own disciplines to 
meet a crisis. None were found Avanting when a com¬ 
mon danger faced the country. The spectacular ac¬ 
complishment of the physicists, the production of the 
atomic bomb, has forced on both scientists and the 
public the realization that the cultural lag, discussed 
many years ago by Dr, W. P. Ogbum, is not just a 
phenomenon foi: academic discussion but a poignant 
reality that must bo recognized if peace between 
capital and labor and peace between nations are to 
be maintained. 

The engineers may invent most efficient heating and 
cooling systems, and the chemists, synthetio materials, 
all of which could be used to build clean, efficient, 
health-conditioning homes, but families continue to 
live in slums. This is a cultural lag around which 
cluster major social problems. The most baffling cul¬ 
tural lag is the lack of an adequate international gov¬ 
ernment for the control of atomic energy, especially 
the bomb. Technology was bringing the nations closer 
together in 1920 and, as is well known, the speed in 
eliminating space has been greatly accentuated since 
that time. Consequently the lag in time is at least 
twenty-five years; a workable international organiza¬ 
tion should have been established by 1920. So today 
nations are trying to adapt their formal relations to 
a technology heretofore unknown. 

Affiliated with Section K are the American Socio¬ 
logical Society, the American Statistical Association, 
the American Library Association, and the American 
Econometric Association. The section has also worked 
closely for many years with Pi Gamine Mu, the Social 
Science Honorary Society. Frequently the programs 
at the annual meetings of the AAAS have consisted 
of speoial programs given by these different organi- 
Katlons. Sometimes one central theme was followed 


for all sessions for which the affiliated organizations 
were responsible, and sometimes not. 

The programs of Section K have varied widely over 
the years; they have been determined by the places 
of the meetings, the time, and the interests of those 
in charge. The titles of some of the papers given in 
1920 were: Preliminaries of Peace,' Effective Means 
for Readjusting Prices, Magnitude of America’s Past 
in Feeding Europe, Americanization, Public Health, 
Precious Stones, Engineering Education for Tomor¬ 
row’s Tasks, The Crime Wave, and Economic Con¬ 
ditions in Peru. Jumping to 3925, the general sub¬ 
ject was Research and Progress. Topics covered in¬ 
cluded: Research in Forestry, Research in the Meat 
Industry, Future Agricultural Research, Scientific Re¬ 
search as Applied to Concrete Construction, and Ad¬ 
ministration of Industrial Research. Then, at the 
1926 meeting, the general subject was Law Enforce¬ 
ment. This subject would indicate that the Associa¬ 
tion was interested in the crime wave. A general sur¬ 
vey of the field of crime was made, though the oausos 
of crime as they may have rested in our social and 
economic organization were not examined. Part of 
the programs since 1926 have emphasized xnathe- 
matiwU methodology, while some attention has been 
paid to planning. More papers have been devoted to 
population problems than any other field. 

Scientists are concerned today as never before about 
the consequences of the application of their findings. 
Today men do not engage in scientific research out of 
curiosity, as it was once said they did. Science, 
whether called pure or applied, receives its appro¬ 
priations for practical ends, but just what those ends 
may do to society is troubling all thinking men. The 
historical background of Section K makes it espe¬ 
cially appropriate that in its programs the social and 
economic questions which scientific findings are cre¬ 
ating should be discussed. 

The program of Section K for the St. Louis meeting 
(27-30 March) is built around the general theme, “The 
Impact of Technology on Society.” This program is 
designed to portray vividly some of the problematical 
aspects of modern society occasioned by the advance¬ 
ment of the phypioal seienoes and the lack of adapta¬ 
tion of man to the new conditions created or call it, 

DatUI BlUt formerly an AmUtant Secretary 

of State. 
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if you will, the cultural lag. The program will not 
be a symposium on Boientiflc method or on any subject 
belonging to any one deld, since techniques of any one 
discipline may be adequately handled in meetings of* 
its own. Moreover, it is hoped that the St. Louis 
zueeting will be the first of a aeries dealing with the 
place and responsibility of science and its handmaid, 
technology, in human affairs. This general plan is 
built on the belief that the method of science can 
be applied to all the problems of mankind and that 
the open-minded investigation of the most prejudiced 
and ^^ticklish” questions should be undertaken if they 
involve individual and social welfare. 

During the past fifty years mankind, by sheer 
reason, has furthered his material achievements more 
than during the preceding two hundred years. He 
rides on the wind, has learned to utilise the waves 
of the ether, has explored to the minutest details the 
nature of matter, and anticipates that within a very 
short time he will be able to increase his power in¬ 
finitely through conquering the atom. Man has ac¬ 
cumulated much knowledge and developed techniques 
in economics, sociology, psychology, etc. Man can 
control nature: he makes the lightning, the wind, and 
the water his servants. But has he gained sufficient 
wisdom to control himself or to live with his fellow 
men without destroying themf 

Man has all the facilities to live in comfort and 
security, yet never was a feeling of insecurity or dis¬ 
trust in Western civilization greater. World War II 
indicated that man is more rapacious than when the 
goods of life were not available, more cruel than 
when cruelty was that of the savage beast, and more 
bent on power and prestige than when titles regulated 
classes. The world is critical of democracy—perhaps 
more so than when it was only an experiment and 


when Negro slavery contradicted its existence. Re¬ 
searches have given millions of mechanical slaves 
with tireless power to do his bidding, yet Qermany, 
which had this power to lift the standard of life for 
the world, was unsatisfied without the enslavement of 
others. 

With all these indictments certain common values of 
humanity are still accepted by scientists and states¬ 
men. Some of these are security, physical and mental 
health, and certain minimum standards of living. 
How far are we attaining these for our own people t 
How close can we come to their general realization f 
Social problems exist when these goals lie outside the 
grasp of a large mass of the population. Therefore, 
it falls within the scope of its activities for Section K 
to promote research that will bear on the formation 
of public policy that relates to such problems and to 
help secure the cooperation of the best thinkers in 
all sciences as problems in such fields press for solu¬ 
tion. 

Peace demands more vision, devotion, and coopera¬ 
tion of scientists who will use their techniques, methods, 
and disciplined minds to maintain it than did war. 
In war all scientists gave their best efforts to the 
Government. We know how to win wars; we do not 
have adequate knowledge of how to solve the problems 
of peace or those problems that lead to war. The phys¬ 
ical scientists are just as anxious to preserve and im¬ 
prove our democratic way of life and keep peace with 
the rest of the world as are the social scientists. No 
one group of scientists has all the answers, but by 
all working together, solutions for the ‘‘cultural lag” 
and other maladjustments of society which are created 
or augmented by scientific discoveries and inventions 
can be found. This is the hope of scientists. Section 
K can provide a forum for just such cooperation. 


Scanning Science — 

An amendment to the Agricultural appropriation 
bill has just been sent to Congress providing for a 
“Director-in-Chief of scientific bureaus and investiga¬ 
tions, to servo during good behavior, to have authority 
to act as Assistant Secretary, and to perform such 
other duties as the Secretary may direct.” This 
amendment is the outgrowth of an effort to secure a 
permanent non-political organization and administra¬ 
tion of the various bureaus and divisions engaged in 
the scientific work of the Government, and at the same 
time bring about a more intelligent and more effective 
cooperation than has been heretofore possible. 

—21 February 1896 



Technical Papers 


Protein Apoferritin and Ferritin in Iron 
Feeding and Absorption^ 

S. Gbakick 

Rockefeller Institute for Medical Research 

The levc] of iron in the body is relativeJy constant. 
Recent studies have indicated that iron, once taken 
into the body, remained there, the normal rate of iron 
excretion being negligibly small (^). The level of iron 
then had to be governed by an absorption process in 
the gastrointestinal tract. Studies by Hahn, Bale, 
Ross, Balfour, and Whipple (^) showed that the gas- 
trointo.stinal mucosa was indeed the scat of such a 
regulatory process. The mucosa was found to become 
^‘saturated” within a few hours after feeding a dose 
of iron, and further absorption of iron was prevented 
for several days. The depletion of body stores of 
iron resulted in a five- to fifteenfold increase above 
normal in the rate of absorption of iron. These 
authors suggested that the ^^block” of iron absorption 
might be due to a temporary storage of iron in the 
mucosal cells, perhaps in tlie form of ferritin. This 
storage iron would be in equilibrium with serum iron, 
and only when the storage iron bad been depleted 
below a certain level would more iron be absorbed. 

Recently we have tested this hypothesis in the guinea 
pig. Advantage has been taken of the groat tendency 
for ferritin to crystallize even in tissue juices. By 
immersing scrapings of the gastrointestinal mucosa 
in 10-per cent CdSO* solution, crystals of ferritin 
could be observed to form, and the concentration of 
ferritin in a particular region of the tract could be 
related to the number and size of the ferritin crystals. 
In the guinea pig, the two tissues which were found 
to contain the most ferritin were the liver and the 
gastrointestinal tract. In these normal, growing ani¬ 
mals ferritin in the gastrointestinal tract was found 
only in the duodenal region, and here only in traces. 

When 10-mg. doses of ferrous iron were fed per 
day, a marked increase in the content of ferritin was 
noted all along the tract. During the first 24 hours 
it was mainly found in the upper part of the small 
intestine. On continued daily feeding of iron it could 
be found'after several days in the walls of the small 

'Gratitude In expressed tc Dr. Xieouor MlchseUi for his 
Interest and advice in this work. 


and large intestines and in smaller amounts in the 
stomach and even the oaeeum. 

The discovery of ferritin along the gastrointestinal 
tract, its increase in this tissue in response to iron 
feeding, and the relatively high content of ferritin 
in this tissue lends significance to the hypothesis of 
its regulatory role in iron absorption. The following 
modification of the hypothesis of Hahn, et al is sug¬ 
gested : Iron is assumed to be absorbed into the muco¬ 
sal cells in the ferrous form (Fig. 1). Here it is 


|Q,I. Tkact| [Mucobal G£ll| [Blood StekahI 
. . 1 1 1 1 ’ I Serum Iron (Fe+++.) 


Ferritin 
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stored in the form of ferritin, which is a combination 
of the protein apoferritin with ferric hydroxide (1), 
In the cel) there is postulated to be an equilibrium 
between ferrous iron and the ferric iron stored in 
ferritin, the cell being in a state of “physiological 
saturation’’ with respect to ferrous iron. A lowering 
of the concentration of serum iron in the blood stream 
would lead to the removal of ferrous iron from the 
mucosal cell, resulting in a diminution of ferritin 
iron in the mucosa. Only when the ferritin iron had 
diminished to a point where the cell was no longer 
“physiologically saturated” with respect to ferrous 
iron would more iron be absorbed by the celL 

The protein apoferritin crystals themselves (t.c, 
ferritin free from iron) could not be detected in the 
gastrointestinal tract, either in the normal or in the 
iron-fed animals. In response to iron feeding a great 
increase in ferritin was observed, which signifies a 
great increase in the protein apoferritin. Here, then, 
is the curious phenomenon; The feeding of iron leads 
to an increase in the concentration of a particular 
protein which combines with iron to form a storage 
compound for the iron. 

Details of the^e experiments will be published later* 
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The Use of Synthetic L. Casei Factor in 
the Treatment of Sprue*’^ 

William J. Dakby, Ehgak Jonks, /tn<i 

IlOWARlJ C. JOHNSOK 
Vanderbilt Univermity School of MecUcino 

Vitamin M d(»/lcicncy in the monkey (5) and the 
Hprue syndrome in man present similar clinical pic¬ 
tures. The demonstration by Day and co-workers 
(J) that vitamin M deficiency in the monkey is cured 
promptly by the injwtion of highly purified L. casei 
factor has led us to test the efficacy of synthetic L, 
casei factor (Lederlc) in the treatment of sprue. 
Liver and liver extracts have long been known t(» be 
of value in the treatment of this latter disease. 

Three patients with sprue have been admitted to 
the Medical Service of Vanderbilt University Hospital 
since 24 September 1945. Those cases have fulfilled 
all of the criteria neeesHary for such a diagnosis: viz., 
glossitis; diarrhea with increased fat content of the 
stools; marked loss of weight; pigmentation of the 
akin; macrocytic anemia; moderate leucofieuia; im¬ 
pairment of absoq)tion as indicated by a flat oral 
glucose tolerance curve with a normal intravenous 
tolerance curve, a flat vitamin A tolerance curve, and 
a very low scrum carotene content; and a character¬ 
istic gastrointestinal pattern on X-ray examination. 
Free hydrochloric acid was present in the gastric 
juice of each. Sternal marrow of two of the patients 
was examined and found to be tyi)ical of that seen in 
untreated sprue and x>*^rniciou8 anemia. 

After a preliminary period of observation these 
patients received daily intramuscular injections of 
15 mg. of synthetic L. casei factor^ ns the sole thera¬ 
peutic agent. In all three cases there has occurred 
prompt hematological and clinical improvement. The 
symptoms of glossitis have disappeared within three 
or four days, followed by rapid regi^neration of the 
lingual papillae; Un^rc has been an imi)roved sense 

^ Two ot the cAHftfl her« were reported at the meet¬ 

ing of the Southern Medical Attaoclntlon, Cinclnuntl, 14 No¬ 
vember 1945. 

•A part of thlH study was supported by the Tenuesece- 
Vandorbilt Nutriti(»n Project, a coruwratJve undertaking of 
the International Health DivlHloo of the Rockefeller Founda¬ 
tion, the Nutrition Foundation. Inc.* and the Tennessee De¬ 
partment of Public Health. 

•We are Indebted to Dr. Stanton M. Hardy, medical di¬ 
rector of the bederle Laboratories, Inc., for generous gifts of 
this synthetic L. coaci factor. 

*The crystalline material was dissolved In water by the 
addition of a minimal quantity of dlsodium phosphate, and 
tbo solution autoclaved at 10 pounds’ presKitre for 16 min- 
utoa. 


of well beiug; the diarrhea has Hubsided; the appetite 
has improved, and there has followed an impressive 
gain in weight. The first man so treated has gained 
26 pounds within the six-week period since the in¬ 
stitution of therapy. 

Maximum reticulocyte responses of 15.3 per cent 
and 43 x>er cent occurred respectively in the first two 
cases on the eighth and sixth days of treatment. The 
third case has 11 per cent reticulocytes on the sixth 
day of therapy (time of writing), having had leas 
than 1 per cent prior to treatment. These responses 
have been Aecomj>anied by a gj’cat increase in the num¬ 
ber of platelets and a rij^e in the white cell counts. 
There have also been increases of both red blood cells 
and hemoglobin concentration. Examinations of aspi¬ 
rated sternal marrow after treatment have shown the 
disappearance of the more primitive red blood cells 
and a return of the white cell series to normal pro¬ 
portions. 

The striking and rapid response of these three 
patients leads uh to suggest that this synthetic factor 
is identical with, or very closely allied to, the substance 
in liver extract which is effective in the treatment of 
sprue. Furthermore, it seems probable that vitamin 
M deficiency in the monkey is the experimental ana¬ 
logue of sprue in man. Inasmuch as that factor which 
relieves macrocytic anemia of pregnancy is so closely 
related to vitamin M T), it is suggested that this 
synthetic material may prove efficacious in the treat¬ 
ment of patients with Uiis maeroeytic anemia of 
pregnancy. A possible relationship of this L, eaaei 
factor to the erythrocyte maturating factor is sug¬ 
gested by the great similarity of the blood picture, the 
marrow, and the glossitis in sprue and pernicious 
anemia. 

Spies, et al. (£») have reported that this synthetic 
factor is effective in the treatment of incompletely 
diagnosed macrocytic anemia. Goldsmith (4) has 
reported the successful treatment of a case of ‘^nu¬ 
tritional macrocytic anemia'^ with “folic acid/' 
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News and Notes 


Ralph FintoB Lyon Hartley^ engineer of Bell 
Telephone Labor&torieis, has been presented the In¬ 
stitute of Radio Engineers Medal of Honor. The 
offieial citation roads: ‘^For his early work on oscil¬ 
lating circuits employing triode tubes and likewise for 
his early recognition and clear exposition of the 
fundamental relationship between the total amount 
of information which may be transmitted over a 
transmission system of Jimited bandwidth and the 
time itiquired/' Dr. Peter C. Goldmark, engineer of 
the Columbia Broadcasting System, was the recipient 
of the Morris-Liebmann Memorial Prize, hia citation 
reading: “For his contributions to the development 
of television systems, particularly in the field of color.” 

Omar C. Held, who has been commanding officer 
of the Naval units at Colgate University, has been 
appointed dean of the College of l-ictters and Science 
nt St. Lawrence University, Canton, New York. 

Dr, John D. Strong, physicist, will join the Johns 
JTopkins tJnivcyrsity staff in February as professor of 
physics, it has been announced by the president of the 
University. 

L. F. MelcherB, head of the Departnient of Botany 
and Plant Pathology, Kansas State College, was un¬ 
able to accept a n^cent appointment to a position in 
the Egyptian Ministry of Agriculture, Cairo, Egypt, 
where he was to have acted in an advisory capacity 
for two years. Prof. Melchers served as chief mycolo¬ 
gist for the Egyptian Government from 1927 to 1929. 

Dr, H. R. Hulme has been appointed scientiho ad¬ 
viser to the Air Ministry in Ixmdon. He was pre¬ 
viously chief assistant at the Royal Observatory, 
Greenwich. 

Dr. WUliam V. Houston, professor of physics at 
California Institute of Technology, Pasadena, Cali¬ 
fornia, has been elected president of Rice Institute 
and will take over his duties as of 1 March. 

Dr. H. J, HulUr, for the past five years at Amherst, 
joined the staff of the Department of Zoology, Indiana 
University, 1 July 1946, Recently he returned from 
England, where he delivered the Pilgrim Trust Lecture 
on ^‘The Gene” before the Royal Society on 1 Novem¬ 
ber, He gave the first two lectures of the Messenger 
series, on '^Genetic Fundamentals,” at Cornell Univer¬ 
sity on 26 and 28 November, 

MochefeUer for Medkal Mesenreh an- 

nounees the ^pdintment of Dp. David P. C. Uoyd as 


associate member. Dr. Reginald M. Archibald has 
been appointed associate, and Dr. James A. Baker has 
been promoted from assistant to associate. Dr. Cyn¬ 
thia H. Pierce and Dr. James R. Weisiger have been 
appointed assistants. 

Dr. Frank Glass Dunningion, Rutgers physicist 
who headed the group of scientists that developed 
modulator units at the Radiation Laboratory, Massa¬ 
chusetts Institute of Technology, has returned to 
active duty at Rutgers University. Dr. Robert C, 
Clothier, president, has also announced that Dr. Dim- 
uington, who was an assistant professor of physios 
at the time of his departure early in 1941, has been 
promoted to associate professor and will become chair¬ 
man of the Physics Department on the retirement this 
year of Dr. George Winchester, professor of physics 
and present department head. 

Dr. J. Brian Eby, geologist, of Houston, Texas, has 
accepted a Distinguished Lectureship under the title 
of graduate professor of geology at Agricultural and 
Mechanical College of Texas for the spring semester, 
1946, according to Frederick A, Burt, acting bead of 
the Department. Dr, Eby will give special work in 
petroleum geology methods. 

Dr. Henry Rudolf Henze, professor of pharma¬ 
ceutical chemistry at the University of Texas, has been 
appointed 1946 Research Lecturer by the GraduaU? 
Faculty and the Board of llegenta. He will be the 
fourth chemist out of 24 professors chosen for the 
honor of being Research Lecturer. Dr. Henze will 
give a series of three lectures in late April or May. 
Recently Dr. Henze was elected permanent chairman 
of the Texas Association for the Study of Social and 
Political Implications of Atomic Energy. 

Dr. Bertrand E. Lowenstein, instructor in the De¬ 
partment of Physiology of Yale University School of 
Medicine, has joined the Division of Research at the 
Cleveland Clinic. He will carry on genitourinary in¬ 
vestigations under the terms of the Packard Endow¬ 
ment gift. 

W, T. Ayer, of the Engineering Department of the 
Hercules Powder Company in Wilmington, has retired 
after 27 years of service. 

Aaaouncements 

The American Anthropological Association, at its 
forty-fourth annual meeting, held at the University 
MuMum, Philadelphia, on ^ December, elected Dr. 
Ralph Linton, Columbia University, to the presidency 
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The Use of Syothetic L, Casei Faaor in 
the Treatment of Sprue^-^ 

WiLiiiAM J. Darby, Eihjak Jones, and 
Howard C. Johnson 
Vauderhilt Umi}ersifp School of Medicine 

Vitamiu M ir» the zuonkey (5) and the 

sprue syndrome in man present similar cliuieal pie- 
tares. The demonstration by Day and co-workers 
(3) that vitamin M deficiency in the n\onkey is cured 
promptly by the injection of highly purified L. casei 
factor has led us to test the efficacy of synthetic L, 
casei factor (Lederlc) (i)” in the treatment of sprue. 
Liver and liver extracts liave long been known to be 
of value in the treatment of this latter disease. 

Three patients with sprue have been admitted to 
the Medical Service of Vanderbilt University Hospital 
since 34 September 1945, These cases have fulfilled 
all of the criteria neoesaarj^ for such a diagnosis: viz., 
glossitis; diarrhea with increased fat content of the 
stools; marked loss of weight; pigmentation of the 
skin; macrocytic anemia; moderate leucopenia; im¬ 
pairment of absori)ti(>n as indicated by a flat oral 
glucose tolerance curve with a normal intravenous 
tolerance curve, a flat vitamin A tolerance curve, and 
a veiy low serum carotene content; and a character¬ 
istic' gastrointestinal pattern on X-ray examination. 
Free hydrochloric acid was present in the gastric 
juice of each. Sternal marrow of two of the patients 
was examined and found to be typical of tliat seen in 
untreated sprue and pernicious anemia. 

After a preliminary period of observution these 
patients recjeived daily intramuscular injections of 
15 mg. of synthetic L. casei factor^ as the sole thera¬ 
peutic agent. In all three cases there has occurred 
prompt hematological and clinical improvement. The 
.symptoms of glossitis have disappeared within three 
or four days, followed by rapid regeneration of the 
lingual papillae; there has been an improved sense 

1 Two of the CBHee dlHruMSv<l borf* wert* roportpil at the meet- 
lag of the Southern Medical Aavoclatlon, Cincinnati, li No- 
vembor IR4&. 

•A part of this study whb Bupported by the TenneBwe- 
Vftaderbllt Nutrition Project, a cooperative undertaking of 
the international Health Division of the HochefeUer Founda¬ 
tion, the Nutrition Foundation, luc., and the Tennessee De¬ 
partment of Public Health. 

•We are indebted to Dr, Btanton M. Hardy, raedlcal di¬ 
rector of the Dederle Laboratories, Inc., for generous gifts of 
this ayutbotlc L, oaaei factor. 

♦The crystalline ranterlal was dUsolved In water by the 
addition of a mlntniul quantity of dlsodlum phoaphate, and 
the solution autoclaved at 10 pounds' pressure for 15 min¬ 
utes. 
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of well being; the diairhea bos subsided; the appeti^ 
has improved, and there has followed nn impressive 
gain in weight. The first man so treated has gained 
26 pounds within the six-week period since the in¬ 
stitution of therapy. 

Maximum reticulocyte responses of 15,3 per cent 
and 43 per cent occurred respectively in the first two 
cases on the eightl^lind sixth days of treatment. The 
third case has 11 per cent reticulocytes on the sixth 
d;iy of therapy (time of writing), having had less 
than 1 per cent prior to treatment. These responses 
have been aocomi)aiiied by a great increase in the num¬ 
ber of platelets and a rise In the white cell counts. 
There have also been increases of both red blood cells 
and hemoglobin concentration. Examinations of aspi¬ 
rated sternal marrow after treatment have abown the 
disappearance of the more primitive red blood cells 
and a return of the white cell series to normal pro¬ 
portions. 

The striking and rapid response of these three 
patients leads us to suggest that this synthetic factor 
is identical with, or very closely allied to, the sulistance 
in liver extract which is effective in the treatment of 
sprue. Furthermore, it seems probable that vitamin 
M deficiency in the monkey is the experimental ana¬ 
logue of sprue in man. Inasmuch as that factor which 
relieves macrocytic anemia of pregnancy is so closely 
rriaied to vitamin M (,3, 7), it is suggested that this 
synthetic material may prove efficacious in the treat¬ 
ment of patients with this macrocytic anemia of 
pregnancy. A possible relationship of this L, oaaet 
factor to the erythrocyte maturating factor is sug¬ 
gested by the great similarity of the blood picture, the 
marroTY, and the glossitis in sprue and pernicious 
anemia. 

Spies, et al. (6) have reported that this synthetic 
factor is effective in the treatment of incompletely 
diagnosed macrocytic anemia. Goldsmith (4) has 
reported the successful treatment of a case of *^nu- 
tritional macrocytic anemia” with '‘folic acid.” 
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News and Notes 


Ralph Vinton Lyon Hartley, engineer of Bell 
Telephone Laboratories, has been presented the In¬ 
stitute of Radio Engineers Medal of Honor. The 
oflioial oitation reads: “For his early work on oscil¬ 
lating circuits employing triode tubes and likewise for 
his early recognition and clear exposition of the 
fundamental relationship between the total amount 
of information which may be transmitted over a 
transmission system of limited bandwidth and the 
time required.” Dr. Peter C. Goldmark, engineer of 
the Columbia Broadcasting System, was the recipient 
of the Morris-Lie bill anil Memorial Prize, his citation 
reading: “For his contributions to the development 

television systems, particularly in the field of color.” 

Omar C, Held, who has been commanding offlcei* 
of the Naval units at Colgate University, has been 
appointed dean of the College of Letters and Science 
at St. Lawrence University, Canton, New York. 

J)T. John D. Strong, physicist, will join the Johns 
Hopkins University staff in February as professor of 
physics, it has been announced by the president of the 
Puiversity. 

L. A\ Melchers, head of the Department of Botany 
and Plant Pathology, Kansas State College, was un¬ 
able to accept a recent appointment to n position in 
the Egyptian Ministry of Agriculture, Cairo, Egypt, 
whe|r^ he was to have acted in an advisory capacity 
for two years. Prof. Melchcrs served as chief mycolo¬ 
gist for the Egyptian Government from 1927 to 1929. 

J)r, H, JB. Hulme has been appointed scientific ad¬ 
viser to the Air Ministry in London, He was pre¬ 
viously chief assistant at the Royal Observatory, 
Greenwich. 

Dr. WUliam F. HouHon, professor of physics at 
California Institute of Technology, Pasadena, Cali¬ 
fornia, has been elected president of Rice Institute 
and will take over his duties as of 1 March. 

Dr, H. Muller, for the past five years at Amherst, 
joined the staff of the Department of Zoology, Indiana 
University, 1 July 1945. Recently he returned from 
England, where ho delivered the Pilgrim Trust Lecture 
on “The Gene'' before the Royal Society on 1 Novem¬ 
ber. He gave the first two lectures of the Messenger 
s^ies, on “Genetic Fundamentals,” at Cornell Univer¬ 
sity on 26 and 28 November. 

Th 0 Boek^feUer ImtituH for Medkal Research an- 
noinioea tfee appointment of Dr. David P. C, Uoyd as 


associate member. Dr. Reginald M. Archibald has 
been appointed associate, and Dr. James A. Baker has 
been promoted from assistant to associate. Dr. Cyn¬ 
thia H, Pierce and Dr. James R. Weisiger have been 
appointed assistants. 

Dr. Frank Glass Dunnington, Rutgers physicist 
who headed the group of scientists that developed 
modulator units at the Radiation Laboratory, Massa¬ 
chusetts Institute of Technology, has returned to 
active duty at Rutgers University. Dr. Robert C. 
Clothier, president, has also announced that Dr. Dun¬ 
nington, who was an assistant professor of physios 
at the time of his departure early in 1941, has been 
promoted to associate professor and will become chair¬ 
man of the Physics Department on the retirement this 
year of Dr. George Winchester, professor of physics 
and present department head. 

Dr. J. Brian Eby, geologist, of Houston, Texas, has 
accepted a Distinguished Lectureship under the title 
of graduate professor of geology at Agricultural and 
Mechanical College of Texas for the spring semester, 
1946, according to Frederick A. Burt, acting head of 
the Department. Dr. Eby will give special work in 
petroleum geology methods. 

Dr. Henry Rudolf Heme, professor of pharma¬ 
ceutical chemistry at the University of Texas, has been 
appointed 1946 Research Lecturer by the Graduate 
Faculty and the Board of Regents. He will be the 
fourth chemist out of 24 professors chosen for the 
honor of being Research Lecturer. Dr. Henze will 
give a series of three lectures in late April or May. 
Recently Dr. Henze was elected permanent chairman 
of the Texas Association for the Study of Social and 
Political Implications of Atomic Energy. 

Dr. Bertrand E. Lowenstein, instructor in the De¬ 
partment of Physiology of Yale University School of 
Medicine, has joined the Division of Research at the 
Cleveland Clinic. He will carry on genitourinary in¬ 
vestigations under the terms of the Packard Endow¬ 
ment gift. 

TF. T. Ayer, of the Engineering Department of the 
Hercules Powder Company in Wilmington, has retired 
after 27 years of service. 

Anaottocements 

The Amerioan Anthropological Association, at its 
forty-fourth axmual meeting, held at the University 
Museum, Philadeli^a, on 28 December, eleoted Dr. 
Ralph Linton, Columbia University, to Hie presidency 
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of the Association. Dr. Ion ton succeeds Dr. Noil M. 
Judd, curator of archeology, U. S. National Museum. 

Eecomtnendiny an international control organization 
to guard the atomic bomb, Frederic Joliot-Curie urged 
establishment of a security council with a consultative 
ooznmittee to discuss opinions of all specialists. Under 
the auspices of the Nationalist Union, Mi'. Joliot<Curio 
spoke at the Sorbonne on the question of atomic 
energy before an audience of some eight thousand per¬ 
sons during the third week in November. Referring to 
tile secrecy surrounding American research on the 
atomic bomb, to the fact that American laboratories 
were closed to foreign scientists and that relations 
with scholars of this nation have been interrupted, he 
emphasized the gravity of this blow to international 
solidarity. Such secrecy, he argued, is likely to hinder 
man's progress in the study of the practical appli¬ 
cation of atomic disintegration for the improvement 
of civilization. He added that scientists of the United 
States, aware of this, are protesting in official quarters 
in an elf or t to show the disastrous consequences which 
may come out of the laboratory, Frederic Joliot- 
Curie, with his wife, Irene Joliot-Curie, son-in-law 
and daughter of Pierre and Marie Curie, have con¬ 
tinued the latter's research on artificial radioactivity 
and uranium fission. 

After Iho war's outbreak, the French Government 
aeked them and their colleagues, Halban and Kow- 
orski, to concentrate their efforts upon the discovery 
of an atomic explosive. However, France's military 
oollapae in 1940 made it impossible tor them to go 
on with this work. According to the French Press 
and Information Service, their “secret discoveries and 
the stores of heavy water which they had obtained 
from Norway were smuggled out of the country and 
into the hands of those scientists who were still free 
to work on the project.” 

A cable to The New York Times dated 4 January 
carried the news that Frederic Joliot-Curie, Irene 
Joliot-Curie, Pierre Auger, and Francois Perrin, the 
latter two of the Sorbonne faculty, have been ap¬ 
pointed to a French scientific committee which will 
organize and coordinate methods of utilizing atomic 
power for peace and national defense. Raoul Dautry, 
Minister of Reconstruction, has been named the ad¬ 
ministrator of the committee. 

Officers of the Southwestern Philosophical Confer¬ 
ence for 1946 are H. N. Lee, president; A. J, Bahm, 
vioe-presidont; L. E. Hahn, eecretary-treastirer; and 
Gustav Mueller, I. K. Stephens, and W. B. Mahan, 
Executive Committee members. 

The first Edgar Allen Memorial Lecture was ddiv- 
ered on 3 December 1946 by Dr. H. B. Andervont, 


senior biologist of the National Cancer Institute, under 
the auspices of the Atypical Growth Research Unit, of 
the Yale University Schopl of Medicine. The subject 
of his lecture was: “The Mammary Tumor Agent and 
Its Implications in Cancer Research.” 

The Board of Governors of the Institute of Medicine 
of Chicago, at its annual meeting on 12 December, 
elected the following officers for the coming year: Dr. 
William F. Petersen, chairman of the Board; Dr. 
Ernest E. Irons, president; Dr. Percival Bailey, vice- 
president; Dr. George H. Coleman, seorctaiy; Dr. 
Grant H. Laing, treasurer. Dr. Italo F. Volini was 
elected a member of the Board for a term of five 
years. At the thirtieth annual meeting of the Insti¬ 
tute on Tuesday, 4 December, Mrs. Harry Hurt, long 
actively engaged in health and child welfare services 
in Chicago, Miss Mary E. Murphy, the director of the ^ 
Elizabeth McCormick Memorial Fund, and Mr. Wil¬ 
fred S. Reynolds, the director of the Council of Social 
Agencies of Chicago, were received into citizen fellow¬ 
ship. Citizen fellowship is conferred by unanimous 
vote of the Board of Governors on persons who are 
interested in, and who have materially contributed to, 
the welfare of the community in the field of medicine, 
dentistry, nursing, public health, social service, or in¬ 
struction, and not more than three candidates can be 
elected in any one year. 

President Conant of Harvard has announced the 
reorganization of the Harvard School of Public 
Health, Brig. Gen. James S. Simmons, chief of the 
preventive medicine service of the Office of the 
Surgeon General, has been appointed dean of the 
school, and the Rockefeller Foundation has granted 
$1,000,000 for expenses from 1 July 1946 to 30 June 
1956. Harvard has set aside an additional $760,000 
as an endowment to supplement the present endow¬ 
ment fund. The school will have equal status with the ^ 
Medical School and other professional divisions of 
the university. Gen. Simmons is expected to assume 
his new duties on 1 July. He received the Dis¬ 
tinguished Service Medal in November for excep¬ 
tionally meritorious service which included responsi¬ 
bility for the health of troops, civilians engaged in 
war work, refugees and displaced persons throughout 
the world. 

Osteopathic physicians and surgeons of the Com¬ 
monwealth of Pennsylvania may be named medical 
examiners in connection with the State's new school 
health law requiring physical examination of all 
pupils and teachers, the Justice Department ruled 
recently. The health law provided that medicid ex¬ 
aminers be physicians “ligally qualified to practice 
medicine in the Commonwealth.” 'Attorn^ General^ 
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James H. IMl held that previotm rulings had held 
osteopathic physicians were eligible to serve as school 
medical inspectors under a law enacted in 1911, The 
opinion also reviewed debate in the 1945 session of 
the Legislature in which the section in question was 
changed from **doctor of medicine’' to “physicians" 
with the understanding that the change was aimed at 
eliminating any discrimination against osteopathic 
physicians and surgeons. 

Dr. Charles Lathrop Pardons, secretary of the Amer¬ 
ican Chemical Society since 1907, and its business 
manager since 1931, retired 31 December from both 
offices. Dr. Parsons, 78, one of the most widely 
known members of the American Chemical profession, 
will continue to serve the Society, having recently been 
elected to the board of directors for 1946. 

Meetings 

The New England Association of Chemistry Teach- 
ers will hold its Eighth Summer Conference at Mid* 
dlebury College, Middlebury, Vermont, on 19-24 Au¬ 
gust 1046. 

The American Society for Metals is sponsoring 
throe round-table discussions during the National 
Metal Congress and Exposition to be held in Cleve¬ 
land’s Public Hall the week of 4 February. The first 
meeting, on Monday evening, will discuss the general 
subject of the transformation of austenite either at 
constant temperature or during quenching, and its 
related problems. On Tuesday night the discussion 
will center on the super-alloys for high-temperature 
service in gas turbines and jet engines. On Wednes¬ 
day evening the discussion on atomic energy and its 
implications will be high:lighted by talks from men 
who played notable parts in the development of the 
atomic bomb. 

The American Society of Mechanical Engineers has 
announced a resumption of its full schedule of na¬ 
tional and regional meetings, which were interrupted 
by the war. The Spring Meeting, first of the national 
gatherings, will be held in Chattanooga, Tennessee, 
1-3 April, at the Hotel Patten and Reid House. The 
regional Aviation Meeting, sponsored by the pioneer 
Aviation Division of the A8ME, will again be held 
at the University of California in Los Angelos, 3-6 
June. Detroit has been selected for the Semiannual 
Meeting on 17-20 June, with headquarters at Hotel 
Statler. The Fall Meeting will be held in Boston, at 
the Statler, 30 September and 1-2 October. The An¬ 
nual Meeting, always held in New York, will open 
at the Hotel Pennsylvania on 2 December and continue 
trough 6 December. 


Condmons{|Abroad 

Fre^ Viesj 59, of the Borbonne and Biological Sta¬ 
tion of Koscoif, died during deportation to Oermany 
near the beginning of July 1944. 

Dr. Chu-Chia Wang writes that he suffered com¬ 
plete loss of his personal effects and professional 
equipment during the war, as well as heavy family 
losses. He is now on the staff of the Department of 
Botany, University of Shanghai, but because of lack 
of equipment and literature, together with a very 
heavy teaching load, is unable as yet to return to hia 
research on the fresh-water algae of China. 

Mme. Lucienne Oauihier-Lieuref Laboratoire de 
Botanique, University d’Alger, writes that she is about 
to leave Algiers for a botanical excursion to the Cote 
d’Ivoire, Soudan and Niger, from which she does not 
expect to return before May. Mmc. Gauthier-Li&vre is 
well known for her extensive publications on the fresh¬ 
water algae of North Africa. 

Dr. Leon Delarge, Institiit Botanique, University de 
Liege, Adjudant de Reserve, was mortally wounded at 
Aerscele sur la Lys on 27 May 1940. Dr. Delarge had 
established himself as an experimental morphologist 
before the war; his extensive unpublished researches 
on the growth of isolated roots in vitro were issued 
posthumously {Mem. Soc. roy. Sci. Liege, 1941, V, ii) 
and in a special volume with a biography (1941) under 
the supervision of Prof. R. Bouillenne. 

Dr. Leiv Krcyberg, of the University Institute of 
Pathology, Oslo, has written to Dr. Mildred Schram, 
secretary of the International Cancer Research Foun¬ 
dation, Philadelphia, that he has been in military ser¬ 
vice for more than five years and has now returned to 
the Institute, which lacks textbooks, dyes, cover 
glasses, etc. 

Recent Deaths 

Austen Mansfield Curtis^ 55, the engineer who at a 
listening post in the Eiffel Tower in Paris received the 
first spoken words transmitted across the Atlantic by 
radio telephone in 1915, died on 22 December 1945 
at South Orange, New Jersey. 

Dr. Edward F. Kern, 73, retired professor of 
metallurgy and electrometallurgy at the School of 
Mines of Columbia University, died at his borne in 
Argyle, New York, on 6 January 1946. 

Prof. Parke Benjamin Fraim, 59, physicist and 
member of the faculty of Brooklyn Polytechnic In¬ 
stitute for twenty-four years, died of a heart attack 
at hia home in Brooklyn on 13 January. 
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A Snpetiot Pith for Free-hand Sections 

Fkbkando Carvajal 
Lawrencehurgy Indiana 

The dry pith of mature stalks of the rice-paper 
tree, Tetrapanax papyriferum Koch, has proved su¬ 
perior to commercial pith (elder) for use in the free¬ 
hand sectioning of plant material by the writer for a 
period of years* 

This pith white, devoid of vascular bundles or 
other hard tissues, and of uniform texture. The plant 
is in cultivation largely as an ornamental in the south¬ 
ern United States and was first used by the writer at 
Louisiana State University, where he found it grow¬ 
ing on the campus. The pith is extractable,from the 
dead stalks during the winter in straight rods 1.5 cm. 
in diameter and up to a meter or more in length, the 
pith being usually continuous and uniform through 
the nodes. 

Under the binocular microscope (wide field, long 
working distance) it has been found possible to cut 
satisfactory sections of such fragile materials as 
leaves, stems, and roots of healthy or diseased plants. 
For example^ this pith has been used to section leaf 
lesions with fruiting bodies of fungi, galls bearing the 
so-called X-bodies of a virus (Fiji disease of sugar 
cane causing galls on leaves), and tobacco stems and 
leaves affected with the bacteria, Phyiemonas solan- 
acearum. It has also been used to section roots of 
plants affected by fungi, bacteria, nematodes, etc., such 
as roots of sugar cane affected by the fungus, Pythium 
arrhenomanes. It has proved equally successful in 
working with fresh material from the field, dry, pre¬ 
served materia], or specimens which have been kept in 
fixing solutions. 

Double-edged blades ore very helpful for the sec¬ 
tioning. A small piece of material to be sectioned is 
placed in the pith and held by a clamp which is open 
at the top (Hoffman Screw Compressor typo). The 
sectioning is done under the binocular microscope. 
For best results, the sections are made in dry pith and 
then fixed as soon as they are cut. By moans of a 
needle (wetting the tip of the needle first), the sec¬ 
tions are transferred from the pith or blade to a drop 
of water or stain solution on a glass slide or to the 
fixing solution. Direct transfers to a drop of lacto- 
phenol, with or without cotton blue, and then gently 
warming the slide gave good results. 

This technique was used by the writer in the studies 
of host-parasite relationships, anatomical and physio- 


JogicaJ studies of the red rot di)s#ease of sugar cane (J)^ 
and others. 

Reference 

1. Cakvajai,, Fernando, and BJooc&ton. C. W . Phytopo ’ 
thuhiju, 1U44, 34, 206-iil3, a27-887. 


A Culture Method 

for Certaia Marine Algae*'^ 

J. C. StbickIlANd 

Virginia Fiskerii^s Laboratory, Yorktown 


There is an abundant literature describing the media 
and procedures for developing unialgal cultures of 
various marine phytoplankton organisms. Most of 
these methods demand considerable time as well as 
specialixed equipment or technic. To facilitate studies 
of the dietary requirements of the larval blue crab, a 
simple and speedy method was needed for establishing 
and maintaining unialgal cultures of several plankton 
organisms at our station on the York River. In meet¬ 
ing a somewhat similar problem, Loosanoff and Engle 
{Science, 1942, 96, 487-488) found that complete fer¬ 
tilizers® of the formulae 6-9-6 or 6-3-6 in solutions 
of 1 gram of fertilizer to each 1,000 cc. of water pro¬ 
vided effective media for growing plankton. Tests of 
this method favored it for our purpose, but there were 
two limitations: (1) the undisaolved residue obsoured 
early indications of growth and was objectionable to 
the feeding larvae, and (2) there was an excessive 
formation of bacterial gloea which inhibited or ren* 
dered feeding difficult. The following report describes 
a logical modification in the preparation of this 
medium for laboratory use and a simple dilution 
method used for establishing unialgal cultures. 

The usual precautions are taken in cleaning glass¬ 
ware. The water used for rinsing and in the prepa¬ 
ration of culture solution is previously filtered through 
a thick layer of nonabsorbent cotton to remove any 
larger organisms, silt, or detritus present 

To a flask containing 1,000 oe. of filtered water is 
added 0.5 to 1.0 gram of pulverized 3-345 or fi-3-6 
fertilizer and, with frequent shaking, the mutture is 
brought to a slow boil over a low flame. After sev¬ 
eral minutes it is set aside and the medium allowed 


»Joint contribution of tho VlrginU Fisliertoe XiSboratory 
rNumber 24) anC the Department of Biology of tile CoUete 
of WlUlam and Mary. 

• The author le luCebteC to Dr. V. D. TiOOHanolt for the sup¬ 
ply of fertiliser used and tor much valuable tutormatlon and 
adTlce. 

• Manufactured by the American AffHoultural Chemical 
Company, SO Chnroh Street, New Yhrk City. 
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to oool at room temperature* Wtien it k cool enough 
to iiandla comfortably; the decoction is filtered through 
nonabsorbent cotton into Erlenmeyer fiaeks to a depth 
of about one centimeter* The fiaaks are plugged with 
cotton and set aaide for 24 houre to permit the solu* 
tion to cool and become euffioiently aerated. 

Plankton k taken at the desired habitat; and in- 
oculatiouB are made as soon as possible by merely 
shaking the plankton mixture and pouring a small 
portion of it into the nutrient solution. These gross 
cultures are exposed to north light at room tempera¬ 
ture and allowed to develop for 2 weeks. A micro- 
scopic examination will now reveal the organisms 
which may be most easily isolated and grown. The 
gross culture is shaken vigorously^ portions being 
poured into watch glasses and, while viewed under a 
dissecting microscope, diluted to a point providing a 
Matkfactory dispersal of the material. A fine pipette 
is used to withdraw several of the desired individuals, 
which are placed in fresh nutrient solution. The in¬ 
oculated cultures are shaken and exposed to strong 
illumination from Mazda fiuorescent 25-watt lights 
(each sufficient for 20 to 25 cultures) for about 12 
to 14 hours daily. After a week, the cultures are 
inspected each day for signs of development. When 
such is detected, a few organisms are removed with 
a capillary pipette and transferred to fresh media. 
After three or four subcultures are made in this way, 
development is allowed to become more extensive until 
a suitable amount of material can be withdrawn for a 
thorough microscopic examination. Some cultures will 
be found to be unialgal at this stage, while others must 
be subcultured further until they are satisfactory. 
Vigorous shaking of the culture after inoculation, as 
well os use of small portions for inoculation, will yield 
the best results. 

The use of artificial illumination materially speeds 
growth and shortens the time between each subcultur- 
ing by 5 or 6 days. Unialgal cultures established in 
this nutrient were subcultured every 60 days. This 
was done by merely aljaking the culture and pouring 
a small portion into a flask of fresh medium. Unin¬ 
oculated media may be stored in an icebox for several 
days without appreciable change. 

The combination of this medium and method of cul¬ 
ture is suggested as being potentially useful in many 
ways, such as maintaining organisms for feeding or 
life-history stndy, providing large populations of 
otherwke scattered forms, growing soil algae, or fur- 
nkhing a constant source of material for teaching 
purposes. 

Peunaie diatoms, especially Nitmdkia and Nmicula 
«PP*; were found to be particularly adaptable to this 
^Iture medium. The centric diatoms, Coacinodiseus, 


Chaetoceraa, Melosira sppt, did not develop so wdl, 
and the dinodagellates, C^ratium and Glemdinitm 
spp., did not grow at alL It may be noted also that 
various iorms of marine or brackkh Myxoptfayoeae, 
.such as SfHruUna submha and L^^gbya aemiplena^ 
grow luxuriantly. 

A Slide Rule for the 
Addition of Squares 

WOiLUM E. MOftBELL 
UnivcTBity of Illinois 

Some years ago the writer had occasion to solve 
several thousand problems of the type; d= (x* + y® + 
For the purpose a slide rule with appropriate 
square and square-root scales was constructed. Its 
convenience, demonstrated in continued use, leads him 
to believe that it might bo found helpful to others in 
the solution of jjroblems involving square roots and 
squares and the addition and subtraction of the latter. 
Such problems are often encountered in, for example, 
geometry and trigonometry (c/.; 2bo cos A=:b® + 

The fixed part of the rule consists of two meter 
sticks, grooved as shown in diagram (a), and screwed 
to a baseboard. A hardwood slider about 103 cm. 
long is grooved to fit between the meter sticks. The 
cursor (diagram (b)) consists of a piece of glass 
mounted with Duco cement between two pieces of 
metal, fitted so as to slide in slits in the edges of the 
meter sticks. A hair line is scratched on the under 
side of tile glass. About 1.5 cm. to the left of the 
zero end of the meter sticks a “stop^’ (see diagram 
(c)) is screwed to the baseboard. 




(t) AvcAibled lylr 

Fig. 1 


Decimals added to the number's on one of the meter 
sticks give A (diagram (c)) a scale which is linear 
from 0.0 to 10.0. The D scale, on the other meter 
stick, k linear from 0 to 100, 

The corresponding square-root scales B and C on 
the slider are from 0.00 to 3.16 and from 0.0 to 10.0, 
respeedvely, as indicated in diagram (o). These 
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scales were marked off with the slider firmly clamped 
in the null position, its left end being against the 
stop. Sharp graduation lines in the desired positions 
were cut with a razor blade. Carbon black was 
worked into the cuts to make the lines stand out 
clearly. The surface was then sanded clean, the num¬ 
bers were written on with India ink, and the surface 
was varnished. 

A little practice enables the more accurate scale 
for the problem at hand to be chosen quickly. With 
the slider in the null position, squares and square 
roots can be read from the rule directly. Square roots 
of numbers from 1 to 10, from 100 to 1,000, from 0.01 
to O.IO, etc., would ordinarily be sought on the upper 
half of the rule, while square roots of numbers from 
10 to 100, from 1,000 to 10,000, from 0,10 to 1.00, 
from 0.0010 to 0.0100, etc., Would be sought on the 
lower half, keeping in mind any necessary shifts of 
decimal points. 

Similarly, in problems involving sums of squares 
the upper half would be used for sums approaching 
0.10, 10, 1,000, etc., and the lower half for sums 
approaching 0.01, 1, 100, 10,000, etc. 

To solve for x in the problem: x- (1.53^ + 0.95**f 
2.17*)*, one can proceed as follows: With the slider 
in the null position (pushed against the stop), the 
cursor is set on 1.53 on the B scale. (The reading 
on the A scale is now 2.34.) The slider is then moved 
so that its 0.00 is under the Imir line on the cursor. 
The cursor is then moved to 0.95 on the B scale. (The 
A scale reading, the sum of the two squares, is now 
3.24.) Again the slider is moved so that its 0.00 is 
under the hair line. The cursor is next moved to 2.17 
on the B scale. (The A scale reading, the sum of the 
three squares, is now 7.95.) Finally the slider is 
pushed back to the null position, and the reading on 
the B scale, the square root of the sum of the squares, 
is seen to be 2.82. 

Except for the final push to the automatically set 
null position, the sequence of movements in the solu¬ 
tion of this problem therefore is exactly analogous to 
the series of motions involved in solving the corre¬ 
sponding problem: X = 1.63 x 0.96 x 2.17 on an ordi¬ 
nary slide rule. 

With this rule the final answer in problems of the 
type just discussed can be recorded to three signifi^- 
cant figures, with the error seldom larger than one 
unit in the third figure. In the niajority of cases 
there is no error in the third figure. In fact, on some 
portions of the rule (particularly the right-hand end 
of the B scale) the answer can be read to four signifi¬ 
cant figures with less error in the result than would 
occur, on the average, in rounding off four-figure oal-’ 
culating machine answers to three figures. 

An ordinary slide rule adds logs. This one adds 


squares. Obviously, similar rules could be designed 
and constructed for the addition (and subtraction) 
of other functions, such as cubes, roots, trigonometric 
functions, etc., or even for combinations of these, 
merely by providing the desired scales on the slider. 
The width of the slider could be increased to allow 
for as many scales as one might want to place on it 
If it were desired to have slide rules available for 
several types of problems, in some cases appropriate 
interchangeable sliders could be constructed for use 
in a single base. In many oases meter sticks could be 
used for the linear scales on home-made rules. 

A simple experimental model of any rule can easily 
be made by marking off appropriate scales on pieces 
of paper or cardboard, which can be folded and fitted 
together to serve as slider and fixed part. 

Thanks should bo expressed to Dr. 0. L. 1. Brown, 
now of the United States Naval Academy, for sug¬ 
gestions which he made concerning the construction 
of the rule discussed above. 

Ao Impurity in Some Commercial Peni¬ 
cillin Preparations Which Interferes 
With the Diazo Reaction in Deter¬ 
mining Blood Phenols 

John C, Hartnett 

College of Medicine, XJniverBity of Vermont 

While determining the free phenol content of the 
blood of a uremic patient, using the method of 
Schmidt (I), the following was observed: After ex¬ 
tracting 35 ml. of the Folin-Wu protein-free filtrate 
plus 1 ml. of 10 N sulfuric acid for 2 hours with abso¬ 
lute ether, the free phenol was determined in 3 ml, of 
the ether extract, to which had been added 6 ml. of 95- 
per cent ethyl alcohol, 2 ml. of water, 1 ml. of diazo- 
tized p-nitroaniline reagent, and 3 ml. of 5-per cent 
sodium carbonate. The normal reaction yields a clear, 
straw-yellow to orange color. However, on this par¬ 
ticular determination the final color which developed 
was an olive green, which, of course, made a colori¬ 
metric comparison impossible. This result was ob¬ 
tained with each of two blood samples taken on con¬ 
secutive days. 

Upon investigation it was found that 48 hours pre¬ 
vious to securing the first blood sample the patient had 
received intravenously 220,000 Oxford Units of the 
sodium salt of penioillin (Brand I). The patient was 
anuric (except for one catheterized specimen) up to 
the time the blood sample was taken. It was hypoUie- 
sized that the penicillin in the blood m%ht be the cause 
of the adverse reaction, bearing in mind that peniciUin 
is normally excreted in from 2 to 4 hours. 
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la an effort to gain information aa to the aouree of 
the green color the following proeedure was carried 
out; 

To 2 ml of water containing 5 mg, of penicilUn 
(Brand U) was added 6 ml. of 95-per cent ethyl al¬ 
cohol, 3 ml of absolute ether, 1 ml. of diazotized 
p-nitroaniline reagent, and 3 ml. of S-per cent sodium 
carbonate. The resulting color was of the same olive 
green as was seen in the above determinations. Two 
drops of concentrated hydrochloric acid, when added 
to this mixture, caused the olive green to fade and 
a brownish-yellow to appear. Upon realkalinizing, 
the olive green reappeared. It was also found in the 
above procedure that the color (olive green) forma¬ 
tion required the presence of the QS-per cent ethyl 
alcohol, but did not require the absolute ether. A 
^ water solution of penicillin (Brand II), treated with¬ 
out the alcohol, gave a yellow-orange color upon 
diazotization. 

The foregoing procedure was carried out on several 
other standard commercial penicillin preparations used 
clinically. In all oases the results were the same. 
However, a sample of pure crystalline penicillin 
sodium G and of “pure” j>enicillin sodium^ did not 
give the slightest adverse chromogenic reaction, but 
did give a yellowish color with the diazotised p-nitro- 
aniline reagent. 

It was observed that a few of the yellow crystals 
(pure penicillin is colorless) of the standard prepara¬ 
tions, when shaken with absolute etJher, failed to dis¬ 
solve. However, when a 36-ml. water solution of 
penicillin (Brand II) plus 1 ml. of 10 N sulfuric acid 
was extracted for 2 hours in the usual manner aa for 
the determination of phenols, the ether extract, when 
treated with the diazo reagent, alcoholized, and then 
alkalinixcd, gave the olive green color. The ether ex¬ 
tract itself had a yellow tinge, while the extracted 
water solution, which had been pale yellow, had lost 
its color. 

From the evidence presented we may conclude that 
(a) those commercial preparations of penicillin tested 
contain some substance (or substances) which gives an 
adverse chromogenic reaction in the alcoholized, alka- 
Hnized, diazotized medium used in determining free 
phenols according to Schmidt; (b) it is probable that 
the yellow color in the penicillin preparations is re¬ 
sponsible; and (o) pure penicillin G (sodium salt), 
when alcoholized, alkalinized, and diazotized, does not 
give the adverse chromogenic reaction, but does give 
a yellow to orange diazo reaction. 

Befereace 

3. ScitWJDT, B. O. J. bitfl. Ohem,, ISO, 60-73. 

SappUed hj Merck A CotBpanr, Xnc., Bsbway, 

new Jeney. 


A Method of Growing Dense Cultures 
of Paramecium 

John Stanley 

Queen^s University^ Kingston, Ontario 

The method described below will produce very dense 
cultures of Paramecium substantially free from other 
Protozoa other than minute forms which do not inter¬ 
fere with the use of the material for class purposes^ 
Variations in the method have been tried, but none has 
given as good results. 

Obtain a gloss jar about 7 in. deep by a 4- or 5-in. 
internal diameter. Place in this a tripod made of 
glass rod or tubing, with its top about li in. below 
the top of the jar. The tripod consists simply of a 
ring of tubing a little smaller than the jar, with three 
legs fused to it. 

Pick off the gross blades from some hay, lay them 
parallel, and cut to length, so as to make a mattress 
of them, resting on the glass tripod. The mattress 
should be about i in. thick when pressed down a little. 

Fill the jar with tap water to such a depth that the 
grass mattress is just awash at the top, and then place 
the jar against the side of an embedding oven set to 
about 50° C. (The jar is outside the oven, in the 
room.) With normal room temperatures, this should 
result in a temperature gradient across the jar, vary¬ 
ing from about 26° C. near the oven to about 23° C. 
away from the oven. Place a lid on the jar and leave 
for a few days until a thin, whitish scum eommenoes 
to form on top. Inoculate with Paramecium, and 
leave for another 5 or 10 days, examining from time 
to time to see that the grass keeps just at or below 
the water surface. Add a little distilled water if 
necessary. At the end of this time, a heavy, whitish 
pellicle should have formed, with enormous numbers 
of Paramecium hiding just at the junction of pellicle 
and jar at some point at which the temperature suits 
them. Best results are obtained when the cool side 
of tlie jar faces the window, but is shaded from sun¬ 
light. 

After a week or two, “lagoons” or clear spaces about 
i in. in diameter will appear in the pellicle. If they 
do not do 60 , they should be made by cutting the 
pellicle from the glass all round. These lagoons are 
ringed with a whitish “fuzz” consisting of vast num¬ 
bers of Paramecium in almost pure culture. The water 
below the tripod will be murky with bacteria and 
minute oiliates, which would seem to provide a reser¬ 
voir of food for the Paramecium, 

The otdtare will remain rich for some wedm and 
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then fall off rapidly. If a new one is started every 
three weeks, a eontinnous supply of Paramecium for 
classes of many hundreds can be maintained. 

For success it has seemed essential to (1) keep the 
grass mattress just awash and the grass about i in. 
from the jar where the Paramecium grow best; (2) 
maintain a temperature gradient roughly between 23® 


and 26® C.; (3) use tap water free from injurious 
metals to start, and distilled water for later addi¬ 
tions; (4) keep the jar covered with a loose lid; (6) 
try to encourage lagoon formation; (6) keep the grass 
blades at right angles to the temperature gradient, 
which should be in the direction of the incident light; 
and (7) shade from sunlight or really bright daylight. 


Letters to the Editor 


Convulsive Effects of Antibiotic 
Agents on the Cerebral Cortex 

The lack of clinical evidence of neural toxicity when 
penicillin is administered systemically or intrathecally 
has led to the assumption that ponicillin has no adverse 
effect upon the physiologic processes of the nervous sys¬ 
tem. The singular dearth of experimental studios of the 
effects of antibiotic substances applied to the brain has 
perpetuated this erroneous impression. 

Both clinical and experimental studies on animals and 
man indicate that penicillin may produce convulsive mani¬ 
festations when applied to the cerebrum. During sys¬ 
temic administration for conditions other than primary 
ones of the central nervous system, the electroencephalo¬ 
gram was found to be abnormal in more than 60 per cent 
of a series of 61 cases. Control records before and after 
penicillin therapy usually slmwod normi.l tracings. Large 
doses of penicillin injected intrathecally in man (40,000 
units) or monkey (10,000 units) may give rise to gen¬ 
eralized convulsions followed in some cases by coma and 
death. The application of as little as 250 units of peni¬ 
cillin to the cerebral cortex of the macaque may induce 
epileptic attacks. These convulsive phenomena aro not 
due to impurities in the preparation, for they have oc¬ 
curred witli penicillin made by ten different mnnufac- 
turers and with purified crystalline penicillin. 

Streptomycin applied to the cerebral eorticos of eats 
and monkeys in doses of 1,250 units induced convulsive 
manifestations in 30 per cent of the cases. Electro- 
oncephalogrnphie records at such times showed slow waves 
and spikes with subsequent decrease of cortical activity 
lasting for one to three hours. Cisternal injection of 
2,600 units of streptomycin in the monkey induced signs 
of severe cerebellar dysfunction. 

Streptothricin applied to the parietal cerebral cortex 
in doses of 5,000 to 10,000 units produced clinical and 
eleetroenoephalographic convulsive manifestations. Al¬ 
though these phenomena usually disappeared spontane¬ 
ously in two to three hours, in two monkeys they per¬ 
sisted for two weeks. At necropsy the brains of those 
animals showed extensive softenings with perivascular 
petediial hemorrhages. 

Actinomycin injected Sato the cerebral cortex or cis- 
tema magua in a dose of I mg., after a latent period 


of nine hours produced severe prostration, fasciculations, 
and convulsions with death in one to seven days. At the 
site of injection into the cerebral cortex a severo necro- 
biotic reaction with edema and petechial hemorrhages was 
found. 

Clavacin, when injected into the cerebral cortex in doses 
of 5 to 10 mg., induced clinical and electroencephalo- 
graphic manifestations of convulsive phenomena with a 
marked decreaso in spontaneous electrical activity of the 
brain. ■ 

There appears to bo a relatively wide margin of safety 
between the antibiotic concentration and convulsive 
threshold of penicillin and streptomycin. Such does not 
appear to be the case for streptotliricin, clavacin, or 
jictinomyein. 

A. Eaol WALKXa, HZEBEaT €. 

JOHNRON, THEODOEE J. CASE, 
and Jeeey J, Kolleor 
UniveTHiiy CAinioSj University of Chicago 

The Genus Aspergillus 

In his review of Thom and Baper^s Manual of the 
Aspergilli (Science, 1946, 102, iBCMOl) Dr. B. O. Dodge 
says: is gratifying to see that the authors have con¬ 

tinued to nmintain that the generic name Aspergillus 
should apply not only to the conidial stage but also to the 
ascosporic stage. The genus Aspergillus is hero to stay, 
regardless of rules of nomenclature. This statement 
should not be allowed to pass unchallenged by those who 
l)€Ueve that progress in any branch of science dealing with 
living organisms will be facilitated by precise designation 
of the organisms concerned, and that such precision can 
l>eBt be attained by conforming to an established pro¬ 
cedure based upon conference and agreement between as 
many as possible of those who aro interested in such mat¬ 
ters. In the mycological field, such a procedure is set 
forth in the International Rules of Botanical Nomencla¬ 
ture. Admittedly imperfect and incomplete (what codi¬ 
fication of practice in other fields is perfect and com¬ 
plete f), the rules in their present form represent an 
orderly development of careful and intelligent thinking on 
the subject of nomenclature and are entitled to the >erl- 
ous oonaideration of all who tme names tabjeet to these 
rules. In the very rare caees in whi<^ it seeme impossible 
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to i^ide by th«in, tbe reader if entitled to a clear state¬ 
ment of the reasons for divergence. 

In disettssing the taxonomic position of the genus, Thom 
and Baper (p. 6) follow E. Fischer's treatment in Bugler 
and Prantl (1896) and list AtpergHlua its proper 
placeamong the Ascomyootes. They then proceed to 
define itspcrpiUos, credited to Micholi 1729, as an im¬ 
perfect fungus, inserting in the description, toward the 
end, '^perlthecia found in certain groups only, unknown 
in most species.*’ Eurotium Link 1809 is not formally 
diagnosed, but is discussed in general terms and discarded 
' * for practical purposes. ’' No notice is taken of the fact 
that Fries’s Sysiema Mycologicum 1B2I-32 is the start¬ 
ing point from which the application of both names must 
be determined, nor is the use of these names by Fries or 
those who immediately followed him cited. Both Asper^ 
gillua and Murotium were adopted by Pries (1825, 1832) 
and previously, but after the publication of the first 
volume of the Syatemc, by S, F. Gray (3821). Aspargillm 
is certainly restricted, as it was originally by Micheli, to 
what we now know as imperfect fungi. Eurotium applies 
in large part, if not entirely, to what we now know are 
ascomycetouH fungi, characterized by jisci borne in 
cleistothecia, and can bo readily typified so that there can 
be no possibility of confusion. The application of Article 
57 of the rules has been all but universally followed in 
such cases in other Ascomycotos, and no good reason is 
given for making an exception in the case of Aapergillua. 
In any specific instance where a species of Aspcrgillm is 
known to be the imperfect stage of a species of EutoUmnf 
then the species, as a unit, must be transferred to Faro- 
Hum, The imperfect stage will continue to be classed 
and keyed with the other Asporgilli, the occurrence of 
cleistothecia being noted only as one of its several dis- 
tbiguishing characters. The genus Fa sort ww affords an 
exact parallel. A number of specios of Fximrium are 
known to be imperfect stages of various species of Nectria 
and allied genera. In every such case, the fungus, as a 
species, is properly transferred to its aseoinyceto genus. 
The imperfect stage remains a Fusarium, and since that 
stage is the one likely to be mot with and is of dominant 
importance in the practical utilization of knowledge of 
these fungi, the species of Fusarium with known perfect 
stages will continue to bo listed and keyed with the 
species in which no perfect stage is known, Linder’s 
monographs of the helicosporous fungi and of Oidium 
stress the Imperfect stages of these fungi and make the 
treatment of the perfect stages, where known, subordinate. 
As a result, they are much more useful than they would 
be had this not been done. 

Thom and Baper’s volume constitutes one of the most 
outstanding mycological contributions of recent years and 
will unquestionably prove to be one of the most useful. 
The question here discussed will seem of little or no 
eignifioaneo to most of those who will use the work to 
their very great profit. It is all the more to be re¬ 
gretted that the attitude toward nomenclature is so 
dogmatically asserted and so completely unsupported by 
exa mtn atibn of the considerations involved, 

6, W. Maxtik 

jStikte of loim 


Replied to Dr. Viueber 

Bight of the country’s leading educators, mostlj chan’ 
ceUors and presidents of great universities, addreseed to 
President Triunun an appeal for the deferment of col¬ 
lege science students,” which appeared in Fotenes, 19i5, 
X02, 500-501. Maurice B. Visscher, M.D., addresysed an 
open letter to these educators {Seienoo, 1945, 102, 674), 
expressing the confident belief that the implications of 
what they had signed ”were not apparent to most of 
you. ’' 

If Br. Visscher wishes to discuss osteopathy, and has 
the necessary knowledge to do so, that is one thing. But 
when he ascribes ”stupidity or cupidity” to a man of 
the standing and accomplishments of General Hershey 
because the latter included osteopathic students among 
those subject to deferment, he shows a total lack of 
knowledge both of the background of General Hershey’s 
act, and of the established attitude of Federal and state 
governments for many years. 

When the Selective Service law was new, the Office of 
Production Management studied the situation and recog¬ 
nized the futility of expecting the MJ), heads of the 
Medical Corps in the Army or the Navy to permit osteo¬ 
pathic physicians and surgeons to tako the examinations 
to demonstrate their fitness for commissions as medical 
officers. Therefore, it recommended to Selective Service 
that both osteopathic physicians and surgeons, and osteo¬ 
pathic students, be included among the lists of persons 
engaged in essential occupations and subject to defer¬ 
ment. Selective Service issued such regulations on 16 
July 1941, That it was not a matter of whim or caprice 
is proved further by the fact that more than 17 months 
later, in December 1942, when the regulations were pro¬ 
mulgated providing for the deferment of preprofessional 
students—premedical, predontal, etc.—preosteopathic stu¬ 
dents also were included. 

General Hershey’s recognition of the essential nature 
of the study and the practice of osteopathy, and of the 
preprofessional training of those who would bo osteo¬ 
pathic physicians and surgoons, is not an example of 
^ * stupidity or cupidity ”; it is, on the other hand, exactly 
consistent with the attitude of tlie Federal government 
over many years—except as its Intentions are thwarted 
by men who hold the M.D. degree and happen to bo in 
places of authority, as in the Medical Corps of the Amy 
and the Navy. 

The Federal government paid for the education of 
veterans in osteopathic colleges following World War I 
and is doing the same now. 

Congress has again and again appropriated funds for 
the payment of osteopathic physicians as^ medical officers 
in the Novy and of osteopathic physicians to serve in 
Army hofq>italB. 

Congress has just passed a bill to set up a department 
of medicine and surgery in the Veterans AdministratiQn 
in wdiich osteopathic physicians are specifically stated to 
be eligible for commissions. 

Dr. Visscher’s failure to recognize the care which uni¬ 
versity chancellors and presidents use in acquainting 
themselves with the implications of communications which 
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they address to the President of the United States, and 
his lack of understanding of what lay behind what he 
chooses to tern General Hershoy’s stupidity or cupid- 
ity,** is matched by his evident lack of understanding 
of the general governmental background of osteopathy. 

The U. S. Employees* Compensation Act provides for 
payment to osteopathic physicians and surgeons and 
osteopathic hospitals for the care of government em¬ 
ployees injured in line of duty. 

The U. S. Oihce of Education recognized the American 
Osteopathic Association as the accrediting agency for 
osteopathic colleges and includes osteopathy among the 
professions concerning which it issues vocational guidance 
booklets. 

The general temper of Congress was well represented 
in the action of the Senate on 30 May 1940, when it 
passed what was to have been known as '^The Hospital 
Construction Act of 1040/^ providing, among other 
things, for a National Advisory Hospital Council with 
eight appointed members ^ * selected from loading medical, 
osteopathic, or scientific authorities. . . .** 

As long ago as February 1929 Congress passed, and 
President Coolidge signed, an act governing the practice 
of medicine in the District of Columbia and providing 
that ‘*tho degrees, doctor of medicine and doctor of 
osteopathy shall be accorded tho same rights and privi¬ 
leges under governmental regulations.** 

In a number of states the law requires the inclusion 
on the State Board of Health of an osteopathic physician, 
and there is such inclusion in states where it is not 
required. 

Dr, Vlflscher lives in a land where the privilege of free 
speech and a free press is often abused because it is not 
even required that what one says or writes shall be true. 

Ray G. Hulbuet, Editor 
American Osteopathic Associationf Chicago 


.... Dr. Visstdier's protest is directed to proposed 
selective service deferment changes, its import is clear 
as are the convictions of the author. . . . 

For a scientist to attack viciously a concept about 
which he knows nothing merely suggests that he has 
stopped out of his role ns a scientist and has become 
either a politician or an evangelist, in either case Ms 
mouthings can be discounted because they represent an 
emotional outburst and are not a product of his scientific 
knowledge. 

It so happens that the exemption of osteopathic stu¬ 
dents and physicians from the selective service has been 
a wartime necessity not only os a means of utilizing the 
training and skill of everyone where it would operate to 
the best advantage, which in this case was the care of 
the civilian population, but also because the medical de¬ 
partments of the army and navy, for reasons of their own, 
consistently refused to commission osteopathic physicians 
and surgeons as medical officers, although the congress 
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repeatedly implied its wiifii tiiat they be so commissioned. 
The United States Public Health Service has cominis- 
sioned a few osteopathic physicians. Because of this 
situation legislators and selective service officials were 
unwilling to draft a group of highly trained personnel 
badly needed, into the services as privates. 

The performance of osteopathic physicians and insti¬ 
tutions during the war has been most creditable. They 
stood up to everything asked of them and gave willingly 
as far as they were able to the war effort, without asking 
favor or special privilege. 

Osteopathic institutions are not perpetrating * ‘ a fraud 
upon a gullible public/* but are engaged in the serious 
business of training physicians and surgeons, able to meet 
the general medical problems of the average patient. 

It is time that scientists shake themselves and keep 
pace with progress that is being made in allied fields 
before expressing themselves authoritatively about them, 
in terms and concepts that have long since been outgrown. ^ 

Thouas J. Meye&s, D.O. 

Pasadena 


The type of discussion by Maurice B. Visscher, M.D., 
of ** Osteopathy and University Prosidents** strikes the 
writer as unfair propaganda, and as such is out of place 
in any scientific journal. 

Tho article is out of place because it is an emotional 
and untrue discussion of matters which will stand in¬ 
vestigation in an orderly, systematic, and scientific man¬ 
ner. We are not interested in the thesis of anyone who 
thanks God in the market place that he is holier or more 
learned than other men. 

There is abundant evidence that there are just as many 
pious **frauds*' in regular practice iu the allopathic 
cult as afilict the oesteopathic school of medicine. But 
unlike the gentleman we woud not be so inaccurate or 
so uncharitable as to indict the whole allopathic cult 
because of the undoubted quacks within the fold. We 
believe that the great majority of the allopathic profes¬ 
sion are just as scientific, just os honest, and just as 
faithful and hard working as the practitioners of the 
osteopathic school of medicine. . . . 

Otrus N. Eat, D.O., Former Member, 
Texas State Board of Medical Examiners 

Abilene, Texas 

Transposition 

I am sorry that I have to call your attention to a 
typOHOtter's error in our article which appeared in the 
January 11th issue of Science, Page 51, column 1, line 
2 and line 11 are transposed. It is easy to see how the 
error was made because both lines begin with six identical 
characters. 

Habet Sbat, M.D. 

Medical Beseardh Laboratory 
Samuel 8, Fels Fundt PhUcMlphia 
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Anatomy as a basis for medical and dental practice, Doo> 

aid Mainland. New York: Paul B. Hoel>er» 1945. 

Pp. xvii + 863. (Illustrated.) $7.50. 

TUifl textbook appears at a truly opportune time—a 
time when its subject matter is being extensively re> 
viewed (and occasionally reviled) ■ and debated (and not 
infrequently debased) by thoughtful, and thoughtless, 
people in and out of the teaching profession generally 
and by “anatomists'^ in particular. When these views 
are examined with somewhat more objectivity than is 
apparent in their preparation, one is tempted to draw an 
oversimplified conclusion that anatomy is successfully 
taught, by whatever method, only by good teachers—that, 
whatever the method, the bad teacher is faced with a 
* hopeless task. One inescapable fact, however, emerges 
from the polemic: Anatomy, which a century ago was 
the most important subject of the preclinical years, faces 
a turbulent future and the mettle of its teachers is to be 
put to rigid test; classically a study of the dead, anatomy 
must bo more closely related to the living. Many features 
of anatomy make it a uniquely difficult subject. For ex¬ 
ample, it lacks a gradual methodical buildup; the student 
is immediately plunged into the center of an ocean of 
material rather than being permitted to wade in from an 
introductory shoreline, as, for instance, in organic chem¬ 
istry—hence the particular need for a well*oriented text. 
The effort of any anatomist to provide such is worthy 
of the most careful scrutiny; that offered by an experi¬ 
enced teacher and an anatomist of broad training de¬ 
mands thoughtful and open-minded consideration. 

That Dr. Mainland is keenly aware of the present state 
of flux of anatomy is evident from his previous writings 
and is again emphasized in the earliest pages of this 
book. The author is of the obvious conviction that 
changes, both in principles and in methodology, are not 
only coining but are badly needed and should bo wel¬ 
comed by the profession. He advises us to look upon the 
reduction of allotted time, not with alarm, . not 
as a matter of regret, but as a challenge . . . “; to recall 
that the chief function of medical and dental undergrad¬ 
uate education is to teach students to educate themselves; 
to face the fact that a large proportion of sensibly taught 
anatomy is practical anatomy and that, therefore, clinical 
problems must be introduced, though not pursued beyond 
the point necessary properly to illustrate the matter in 
hand. 

The avowed purpose of the book, as stated by the 
editor of the Medical Student Series, of which this is a 
part, is to provide a “. . . full-bodied ^student’ text- 
l>ook, presenting what the student has time to read, at a 
price he can afford to pay. “ If the reader Concludes 
from this that the book is on inexpensive substitute for 
the standard type text (“the old-fashioned oompendlnm,” 
as Br. Zapfle refers to it), he will bo wrong on two 
counts : the price is not low, and the editor himself tells 
ns that It , obrlonsly will not supplant the larger 


text." That the latter is true is immediately evident 
upon examination of the body of the text. 

The book is divided into three major sections. Part I, 
entitled “Aims and methods," is a short introductory 
chapter (20 pp.) which seeks to orient the reader by 
giving him some history of the subject, ancient and re¬ 
cent, and by indicating the position of anatomy in med¬ 
ical education and practice. Part II, called “General 
anatomy," consists of 124 pages of systematica. The 
body is first examined as a whole, statistically as well as 
physiologically, and then its classical parts—bones, mus¬ 
cles, nerves, etc.—are discussed, not individually, but 
generally, with a view to establishing fundamental prin¬ 
ciples. Part III, comprising the main portion of the 
book, consists of eight chapters (586 pp.) of regional 
anatomy, except that within each chapter covering a par¬ 
ticular region material is approached systematically; thus, 
in the section on tho upper limb, bones and movements 
are discussed first, with skin, muscles, blood vessels, 
nerves, etc., following in that order. 

Seven appendices (47 pp.) give much adjuvant infor¬ 
mation on such diverse matters as radiology, reading and 
writing, postnatal ossification dates, and normal organ 
weights. Bcattored at appropriate intervals throughout 
the main portion of the text are questions calculated to 
direct tho student's attention to the practical application 
of anatomical knowledge. While a number of these ques¬ 
tions, individually taken, are not above criticism, and 
many are perhaps bc 7 ond answering in the dissecting 
room, as a whole they offer the student the opportunity 
to convert immediately a rather disjointed mass of ana¬ 
tomical facts into a useful body of serviceable informa¬ 
tion. Answers to these questions are provided in the 
back of the book. An exceptionally fine classified list of 
references is followed by the usual index. Only a rela¬ 
tively few (61) schematic line drawings are included in 
the book, since it is clearly meant to be used in conjunc¬ 
tion with an atlas. It might be pointed out here that 
Fig. 52 should be corrected to show postganglionic para¬ 
sympathetic fibers to the heart. 

A cursory examination of this book gives the erroneous 
impression that it represents merely an adumbration of 
anatomy, but whereas most of the written text is pre¬ 
sented in n more or leas synoptic form, the book Is in no 
sense an expanded syllabus. While it omits much of the 
irrelevant detail of the standard descriptive anatomical 
text, it skillfully introduces recent pertinent advances in 
both the structural am* functional aspects of the subject 
It should be made clear, however, that if the reader seeks 
a concise, easily located, and reasonably complete and 
accurate description of a particular structure, he must 
perforce turn to the “old-fashioned compendium." If 
the student desires information on the external maxillary 
artery and turns to the book under review, he finds it 
indexed only under tlio B.B. term: Artery^ facial) he is 
then direot^ to four widely separated pages, where the 
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vessel is referred to, in sections, as the esstemal mtixillary 
(facial) artery. Such imperfections, if they are con* 
sidered such, are patently inherent in tho form of presen¬ 
tation used in this book. It may be well to note ut this 
juncture that the author docs not feel bound by any 
single official terminology. B.N.A. terms predominate, 
though given in English form, but , when B.R. 

terms are obviously better they are used, and B.N,A. 
terms aro given in parenthesis. A few other commonly 
used terms are mentioned.^' Such a liberal attitude 
toward authoritative nomenclature undoubtedly has its 
merits, particularly in an effort to get away from the 
stilted, stylized phruscology of the majority of texts; 
however, this reviewer deplores tho sanctioning of such 
terms of direction as ‘ * headward ^ * and ' * tailward.' * 

Bather loosely-worded sentences, often introductory in 
nature, occur here and there throughout the text. To 
cite a few examples: Bight and loft pleural cavities 
contain their respective lungs’‘‘The pleura is smooth 
and glistening because slightly moist, to minimize fric¬ 
tion of lung movement”; ‘‘Nerve fibers (autonomic) 
send no messages to consciousness”; “Vagi are largely 
food passage nerves. Therefore they supply air passages 
also”; “The fluid containing the ovum is squirted by 
the rupturing follicle directly into tho tube which sucks 
it toward the uterus. ’ ’ Also, in a book whore purposeful 
omission of noncssentiul detail is an expressed policy, it 
is surprising to come upon material of such dubious value 
as a description of Guddon’s commissure, an excessively 
long discussion of Wolff’s law, an enumeration of the 
constituents of tartar, and the extraordinary mnemonic 
which roads; “ ‘Sphincter’ and ‘sympathetic’ both be¬ 
gin with j; therefore one might expect them to be linked; 
but they are not. ’ ’ While it is well recognized that the 
introduction of controversial material may, in selected 
instances, be quite justified and stimulating, it is difficult 
for the present writer to see the virtue of including in an 
anatomy text statements of debatable relevancy, some of 
which are dangerously dogmatic, if not misleading, and 
which deal vrith highly disputatious topics—for example; 
“Mental defect indicates structural defect of the brain 
. , “In [heart] disease myocardial vessels grow into 
tho cusps; therefore when rheumatic valvular disease is 
found, tho physician should conclude that the myocar¬ 
dium is also infected . , “Stimulation ... in man 
shows that the motor area is not always confined to the 
precentral gyrus. ...” An inconclusive discussion of the 
events occurring in cardiac hypertrophy and dilation, 
following valvular lesions, and an unconvincing dismissal 
of the Purkinjo fibers as significant constituents of the 
conducting system of tho human heart might be added to 
the above list. 

Outright contradictions are rare in this book, but one 
might easily bo led to interpret as such these sentences 
touching upon the mechanics of respiration: “In expira¬ 
tion ... the main factor is perhaps elastic recoil of the 
lung , . and, on the next page, “Expiration results 
largely from weight of the thorax, spring-like qualities 
of costal cartilages, and some contraction of anterior 
abdominal wall muscles.” 


As is true of J. 0, B. Grant’s excellent Method of 
anatomy^ the Only text remolely similar to the boolt 
under review, attention is directed primarily toward fun¬ 
damental principles and away from superfluous details. 
The student is properly urged to conduct his dissection 
in a spirit of investigation. In fostering the cultivation 
of independent powers of observation and in making 
dear immediately the value of information gained, this 
book goes a long way in encouraging the student beyond 
what Mall referred to as the flrst and easy step of anat¬ 
omy—-the dissection of the body—^to a deeper, more prac¬ 
tical, and synthetic mental impression of it. No one text 
can hope to satisfy all conditions demanded by all in¬ 
structors in all courses, and to prognosticate the reaction 
of students to a new text is a task for the soothsayer, 
not for a mortal reviewer. Final test of any text lies, 
of course, not in its review, but in the crucible of the 
classroom; this book most certainly deserves that test 
and the thanks of the profession must go out to this— 
and indeed to any—effort to rid the teaching of anatomy 
of . . the pernicious affect of dogmatism . . . more 
manifest in it than in other medical sciences.” 

Boland H. Aldxn 

Division of Anatomy 
University of Tennessee 
College of Medicine, Memphis 

Your eyes have told me, Louis H. Schwam. New York: 

£. P. Dutton, 1945. Pp. 20$. (Illustrated.) $2.75. 

This book is not for the scientist who wonts precise and 
accurate information and has the mental discipline and 
intelligence to understand it. It is written in a free and 
easy style for the layman, and since tho information it 
contains outweighs the misinformation, it will probably 
be of benefit to the lay reader. In the Preface and 
Epilogue the author records his intentions concisely; 

* ‘ The purpose of this book is to give the reader a bettor 
insight into one special branch of that vastly absorbing 
maze of perplexities, the human body.” Between these 
two portions of the book lie 81 chapters of popular sci¬ 
ence writing, frequently careless, usually overdramatic, 
generally trite, too often gullible. 

^‘Tbe Siamese Twins” is a discussion of sympathetic 
ophthalmitis; ‘ ‘ Cherchez la femme, ’ ’ of gonorrheal oph¬ 
thalmitis ; ‘ ‘ Popeye Clinic, ’ ’ of exophthalmos; and ‘ ‘ The 
Greeks had a word for it, ’ ’ of nystagmus. The ophthal¬ 
mologist is shocked to find a visual acuity of 20/60 de¬ 
scribed as 40 per cent of normal, and the psychiatrist 
must be disturbed to read of hysterical blindness, usually 
a symptom of some deep-seated difficulty, being treated 
with a placebo and some strong suggestion. The dis¬ 
cussion of cross-eyes serves only to confirm most of the 
layman’s misconceptions regarding this condition, and in 
the extremely confused chapter on color-blindness the 
author is as gullible as any layman regarding the types, 
classifleation, diagnosis, and possibilitios of curing the 
condition. 

If we accept the proposition that the best way to f)^t 
rackets and charlatanry is by educating the pitblic, then 
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Here, at only $75.00 is a complete Dubotcq 
Colorinieter which embodies an unusual combina¬ 
tion of striking features not found in any other 
instrument for this purpose. This precision color¬ 
imeter is, therefore, offered with an unbounded 
ehallenge to a point by point comparison. 

Permanently reliable, non-fading Glass Color 
Standards, the production of which was interrupted 
due to the urgent requirements of our Armed 
Forces, are now again on our production schedule, 
and will soon be available for all popular clinical 
tests. 

Write Todey for BaJleiin No, 250-A 

HELLIGE 

INCOR.POR.ATEO 

3718 NORTHERN BLVO 
tONC ISIANO CITYI.N.Y. 


more books on teehuical subjects written in easy ZaogoagcP 
are advisable. Br. Schwartz’s Preface is an excellent 
piece of writing for the layman. It is unfortunate that 
the quality of this part of the book was not continued 
into the subsequent chapters. 

LaGaAifD H. HAsny 

Knapp Memorial Laboratories 
Institute of Ophthalmology 
New Yorh City 

Text’book on spherical astronomy, (4th ed.) W. M.. 

Smart. Cambridge: at the LJniv, Press; New York: 

Macmillan, 1945. Pp. xii + 450. $4.7S. 

The fact that this book comes out in the fourth edi¬ 
tion only thirteen years after its first publication is in 
itself an indication of its usefulness. The popularity 
of Smart’s text is undoubtedly due to its comprehensive 
scope. Crossing freely the traditional frontiers of spheri¬ 
cal astronomy, the author loads the student from astro- ^ 
nomieal coordinates and methods of position measures to 
the study of planetary motions, stellar motions, and 
binary star orbits. Included in the book are such sub¬ 
jects as the application of photography to astronomical 
measurements, the prediction of occultations and eclipses, 
hellographic coordinates, etc., for which adequate treat¬ 
ment in textbooks has not been available. 

In a clear, fluent style the problems are skillfully de¬ 
veloped with relatively simple mathematical tools. Many 
excellent diagrams help the understanding, and the tech¬ 
nique of shading used for illustrating three-dimensional 
relationships is most successful. Each chapter is fol¬ 
lowed by a set of exorcises by which the student can test 
his mastery of the subject. 

While complote and rigorous treatment of all problems 
is hardly to be expected in a textbook of this kind, it 
seems to the reviewer that a derivation might have been 
given for the principal terms of procession and nutation. 
This would probably have avoided a serious mistake in 
Section 134, where the semiannual term of Nutation is 
erroneously attributed to the ellipticity of the earth’s 
orbit instead of to the change in the sun’s declination. 

The fourth edition differs little from the second and. 
third except for a few corrections and changes In numeri¬ 
cal values of constants. The use of thinner paper, how¬ 
ever, makes the volume more compact without impairing 
the legibility. 

B. J. TxumMiBE 

University of CaXifomia^ Berkeley 


Scanning Science — 

Jdacmillan & Co. announce a work on ''Social Inter- 
preUtions of the Prbciples of Mental Development," 
by Prof. J. Mark Baldwin, of Princeton, and “An 
Outline of Psychology," by Prof. E. B. Titobener, of 
Cornell University. 

—7 February 1^96 
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aECTRON opnes 

AND THE 

ELECTRON MICROSCOPE 

By V. K. Zworykin, G. A. Morion, E. G. 

Romberg, J. Hillier, A. JV. Vance; all at 
RCA Laboratories, Princeton, N. J. 

This comprehensive book covers the electron 
microscope in all its phases. The material for the 
book was chosen to fulfill a twofold purpose. The 
first is to aid the present or prospective electron 
microscopist in understanding his instrument and 
in using it to greatest advantage; the second, to 
present systematically the practical and theoreti¬ 
cal knowledge which must form the basis for further 
progress in electron microscope design. 

To this end the book has been divided into two 
parts. The first part contains descriptions of vari¬ 
ous types of electron microscopes together with a 
non-mathematical discussion of the electron optical 
theories on which the electron microscope is based 
and the practical information necessary for its ef¬ 
fective operation. The second part presents a sur¬ 
vey of theoretical electron optics and employs 
mathematics as liberally as a methodical develop¬ 
ment of the subject matter warrants. This treat¬ 
ment is intended to supplement the practical in¬ 
formation of the first part and may serve as a guide 
in electronoptical design. 


JOHN WILEY • SONS. Inc, 440-Mk Avc, New York 16, N. Y. 
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Catalogue Comer 


Please write directly to the company indicated for any 
publication you wish mentioning the bulletin number 
end 5oienoe. Publications are gratis unless otherwise 
noted. 

Portable water bath. The Barustead Company is now 
producing a low-cost water bath which is suitable for 
use in either industrial or educational laboratories. The 
bath lias seven openings with concentric covers, and the 
outer holes arc numbered for convenient identification. 
The entire exterior is of Monel Metal and the interior 
is of tinned copper. Immersion-type, electric heating 
elements provide a high heat of 1,000 watts or a low 
heat of 600 watts. Bottle-fed, the bath can operate for 
10 hours on low heat or from 4 to 5 hours on high heat. 
New water bath by Barnstead, Bulletin No, X08 SC'-iOS. 
Bamstead StUl and Sterilizer Company, Inc., 2 Lanos- 
ville Terrace, Boston 31, Mass. 

Spectrographio analysts equipment. The Jarrell-Asli 
Company has published a largo brochure giving detailed 
information about its line of equipment for use in re¬ 
search involving spectroscopy and epectrochemical analy¬ 
sis in metallurgy, mineralogy, agronomy, chemistry, and 
medicine. All of the company's instruments employ the 
stigmatic type of mounting for the grating, as originally 
suggested by F. L. 0. Wadsworth. The advantages 
claimed for such granting mounting are that the spec¬ 
trum is anastigmatic and the design lends itself to a 
plnteholder which covers an exceptionally wide range of 
spectrum at one setting. A largo chart shows synopti- 
cally the main characteristics of each piece of equip¬ 
ment, and at tlie foot of each column a diagram gives 
the dimendons of the particular piece of apparatus. In 
addition to its own line of manufacture the company also 
sells the equipment of Adam Hilger of London. Spectro- 
graphic equipment. Brochure jSC-4d^. Jarrell-Ash Com¬ 
pany, 165 Newbury Street, Boston 16, Mass. 

Pngineefing instruments. The Leopold and Stevens 
Instrument Company has sent^in a copy of its catalogue 
of instruments used by bydraulicians, surveyors, hydrolo¬ 
gists, and meteorologists. Some of the equipment de¬ 
scribed is: water-level recorders; deflection meters \ 
differential floats; remote registering systems; hydro- 
graphic accessories, such as USGS wire weight gages and 
sounding reels, pitot tubes and weir blades; snow-rain 
recorders; and surveying instruments. Bulletin £$ (2d 
ed.) SC-^6e. Leupold and Stevens Instruments, 4445 
N. E. Glisan Street, Portland 13, Ore. 

Constant vacuum control. The Wallace .and Tiernan 
Company has developed an aneroid manostat for use on 
problems involving extended periods of vacuums. The 
instrument was developed to keep vacuums absolutely 
constant and to offset complications because of baro^ 
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pietric ohonges. Two ranges are available—^one lor 
vacuum systems only and the other for both vaeuutn 
and preasure systerna. Both are designed for geofteM 
use in ]al)oratory and industry in the calibration and 
testing of pressure-sensitive instruments in high vacuum 
distillation and in vacuum-tube production and research. 
The instrument can be adjusted to 0.005 inch of nmr- 
eury and under normal laboratory conditions will hold 
the controlled system at sot pressure almost indeflnitely 
without visible deviation, regardless of changes in the 
source of vacuum, pressure, or variations in barometric 
pressure. Aneroid manostat, Technical Publication $57 
Wallace and Tiernnn Company, Belleville 9, 

N. J. 

Powder metallurgy. One of the newer engineering 
developments is the manufacture of metal powders Into 
finished products or vice versa. Back of the process is 
much fundamental research, and college instructors whO‘' 
teach in the chomicai engineering departments or devel¬ 
opment engineers looking for economical production 
methods will want to read this brochure. In it are de- 
Hcribod the methods and techniques employed in the 
process, the advantages and disadvantages, together 
with the limitations of the process and numerous suc¬ 
cessful applications. Engineers will be particularly in¬ 
terested in the detailed specifications given for self- 
lubricating bearings. Powder metallurgy. Brochure 
8C~^e$, Keystone Carbon Company, Inc., Saint Maiys, 
Pa. 

Vaeitum pumps. The W. M. Welch Manufacturing 
Company has furnished this office with a copy of a book¬ 
let devoted exclusively to its line of Duo-Seal vacuum 
pumps. In addition to outlining eon^lete specifications 
for various typos of pumps, including single and two- 
stage pumps, distillation pumps, and vacuum gages, there 
are extended discussions of the principles and history 
of this type of laboratory apparatus. Performance 
curves are given, together with formulae for calcula¬ 
tions to determine load factors. Duo-8eal vacuum pumps.. 
Brochure SC-46$. W. M. Welch Manufacturing Com¬ 
pany, 1616 Sedgwick Street, Chicago 10, III. 

Entomological supplies and equipment. A wide range 
of necessary supplies and equipment for field and labo¬ 
ratory work by the instructor, researcher, and student 
arc described in the latest catalogue from Ward's Natu¬ 
ral Science KstabUshment. Among the items listed are 
inseet-eollecting equipment, insect-killing apparatus, 
pinning, spreading, and mounting materials, eases and 
boxes for displaying and storing insects, and cabinet 
drawers and trays. An insert tells about a completely 
adjustable holder for microseoplo study of insects. By 
moans of a constant axis mechanism complete dorsal and 
ventral coverage can be had, and light can be found at 
every possible angle. Eniomohgiedl suppUss dnd eqi»p- 
menu Catalogue 455 80~4e$. . Ward's Natural Sdeneo 
EstabBshment, Inc., Box 94, Beeehwood Btationi Bpieibeis- 
ter f, N. Y. V 
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The Importance of Scientific Research in the Postwar Era' 

George R. Harrison 

Massachusetts Institute tf Technology 


T his is an especially good time to 

discuss the relation of research to postwar 
industry and agriculture, for not only has 
the postwar era arrived with a bang, but there has 
been a major change in the whole relation of science 
to the social structure within the post eighty days. 1 
am therefore especially pleased to come at this time 
to Birmingham, where so promising a start has been 
made by the Southern Research Institute. 

I need not t^ll this audience that the prosperity of 
the South depends on expansion of southern industry. 
Everyone present is aware that scientific research fur¬ 
nishes one of the most effective ways of promoting 
agriculture and industry. It is easy to quote exact 
figrures in almost any industry one may choose to show 
how research has made possible a better product at a 
cheaper price, thus increasing sales and boosting both 
profit and wages. Department of Commerce figures 
show that, in 1926, two hundred thousand mechanical 
refrigerators were sold at $400 apiece. As a result of 
research and the increased know-how which resulted, 
a much better refrigerator could be sold ten years 
later for $160, or less than half as much, so two mil¬ 
lion, or ten times as many, wore sold. In the radio 
field similar figures can be quoted. In 1926 one and 
three-quarters million radio sets were sold at an aver¬ 
age price of $114, Ten years later, sets which wore 
far better cost an average of $54.50, or less than half 
as much, and eight and a half million, or nearly five 
times as many, were sold. You may say that much of 
this improvement can be credited to the development 
of improved methods of production, but no one will 
deny that the most direct way to develop such im¬ 
proved methods is to study them systematically—in 
other words, carry on research. 

In citing specific examples of effects of research on 
industry, I shall steer clear of selecting those dealing 
with our own Southland, regarding which you are so 
much better informed than 1, Instead, for cotton I 

^AddreSB Cellvured before the AdTteoir CoancU, Soutbem 
Keaearcb Institute, Blrmlnghiun, iusbaraa, 2S October 1946. 


shall substitute wool and refer to a land much farther 
South and about 180® West. If you think your area 
needs industrial expansion, take a trip to the An- 
ti|>odeB, where nearly half the people in a continent 
larger than the United States live in three great cities 
hundreds of miles apart. The transportation system 
connecting Brisbane, Sydney, and Melbourne in Aus¬ 
tralia until recently consisted of slow-moving vessels 
plus a series of railways, much of whose rolling stock 
was discarded by the Long Island Railroad in 1905. 
I use Australia as an example, because its needs for 
research are similar to, but even more extreme than, 
those of the southeastern United States, and because 
the Australians have in recent years shown the same 
progressive spirit as yourselves and the same realiza¬ 
tion that scientific and technological research is the 
only answer to their most pressing problems. They 
are following this approach with the same vigor and 
success which mark your own efforts. 

A yeai' ago I spent several months in Australia. 
Like that of the South, her economy has been built 
up largely on primary rather than on secondary in¬ 
dustries, and thus chiefly on wool, wheat, beef, and 
mutton. This is all very well in normal times, when 
an empire will take your wool, scour and weave it, 
and give back manufactured products in exchange. 
Most of the profits remain in the empire, however, 
and in an emergency weaknesses begin to show up. 
During the war there was a great shortage of lanolin 
for greasing rifles in Australia, although most of the 
world’s lanolin originates there. In normal times wool 
was shipped from Australia to France, where the 
lanolin Was removed and purified; then the wool went 
on to England for further processing, and some of the 
lanolin went back to Australia- When France fell, 
the lanolin industry disappeared, and Australians did 
not even know bow to get lanolin out of their own 
wool. 

Recent years brought a still worse bugaboo to ter¬ 
rify the wool grower (for "wool” read "cotton”). New 
textile materials were appearing from research labora- 
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tories in other countries. Rayons and nylons entered 
the market, and rumors were heard of even more dan¬ 
gerous competitors of wool. The Australians did not 
take this sitting down. Their very effective Council 
for Scientific and Industrial Research put to work 
research scientists who soon discovered a new way 
of greatly reducing the shrinkage of wool by treating 
the fibers before the spinning process. They also set 
to work on the problem of making woolen strands dis¬ 
tasteful to moth larvae and were having a fair degree 
of success at the time of my visit. 

The Council for Scientific and Industrial Research 
has under its direction ten active research laboratories 
to serve seven million people. How many people are 
there in the southeastern United States f 

I saw another example of Australian vigor in re¬ 
search in the optical industry. When the Japanese 
were coming over the Kokoda Trail in New Guinea 
and the people of Queensland had their automobiles 
loaded to move their families south at a moment’s 
notice, the Australian optical industry consisted of 
a fine collection of sand banks. The Armed Forces 
needed optical instruments of the highest quality— 
roof prisms for range finders, for example, which had 
to be accurate in angle to within two seconds so that 
rays of light reflected by them would not deviate from 
their correct path by more tliau one foot in twenty 
miles. Ordinarily, those could be made satisfactorily 
only by the most skilled optical workers having years 
of experience. The Axistralians converted three aca¬ 
demic laboratories into optical plants, made their own 
optical glass from local materials, and soon developed 
the needed skills for fashioning the most delicate 
optical parts. Two university physics departments 
bad optical shops in quantity production when I was 
there, and astronomers in the Commonwealth Observa¬ 
tory, high up on Mount Stromlo, had taken their 
gaze from the stars and were working on tank tele¬ 
scopes. So successful were their efforts that they wore 
shipping large quantities of roof prisms to the Frank- 
ford Arsenal in Pennsylvania. Now Australia has an 
optical industry. 

Though there are said to be at least 2,264 industwal 
research laboratories in this country, too many cor¬ 
porations have set up what they call research labora¬ 
tories, which are merely developmental and trouble¬ 
shooting laboratories. It is not easy for a board of 
directors to decide to invest funds, labor, and equip¬ 
ment when some direct, immediate return cannot be 
seen; yet that type of faith and imagination is what is 
required if the greatest financial return is to be real¬ 
ised. The greatest practical returns from research 
come when one is willing to east hU bread upon the 
waters and relax, as far as that particular bread is 
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concerned, secure in the knowledge that eventually it 
will return manyfold. 

The small industrial corporation cannot support a 
research laboratory of its own, yet it cannot afford to 
get along without research for improving its product 
and developing new products. It is to supply the 
need of such firms that such laboratories exist os those 
of the Southern Research Institute, the Mellon Insti¬ 
tute, and the various university foundations, of which 
the Division of Industrial Cooperation, Massachusetts 
Institute of Technology, is typical. This is the first 
stage. 

As a firm builds up its organization it ultimately 
reaches a point where it can support a research lab¬ 
oratory of its own. This is the second stage. But if 
any industry is satisfied to stop with even the second 
stage, its profits will remain at a level far below that, 
which proper acumen makes possible. The needed 
third stage is that which* may be called directed basic 
research, a typical example of which is given by the 
sugar industry. A large number of manufacturers of 
cane and beet sugar have banded together in the Sugar 
Foundation, which supports research on the chemistry 
of sugar in a large number of university laboratories. 
What is wanted is more information about sugar and 
what it is good for. When this information is ob¬ 
tained, the public will benefit in obvious ways, and the 
sugar industry will benefit from increased use of its 
product. Such broad-minded research is spreading 
ns the benefits to those who support it become ap¬ 
parent and has already produced remarkable results 
in a large number of fields, 

The fourth stage we may call ^'disinterested basic 
research." This is the most important of all, for 
without it the others soon lose sustenance. In years 
past it was difficult to convince a board of directors 
that tliey should make contributions which would en¬ 
able a "dreamy" scientist to work in his laboratory at . 
whatever he pleased. If they had not come to see that 
no apparently isolated fact is useless, and that the 
nonavailability of any particular bit of information 
may later make impossible the solution of a specific 
problem, American prosperity would be on a far lower 
level than it is. 

Fundamental research usually could not in the past 
be undertaken with guaranteed immediate profit by 
any one company or even by one industry. It had 
to be supported by the whole economic community be¬ 
cause it was of such broad scope. It was oarri^ on 
chiefly in the research laboratories of universities and 
the great foundations. Thirty years might elapse be¬ 
tween the discovery of the photpeleetrie effect, for ex- 
amplen and the development from it of an electric eye 
for television and talking motion pictures; or between 
the discovery of the eleetrem and tha de^^lupmant u£ 
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an aliietron tabe for radio^ or radar, or telephony, 
or a doaen other new induetriee. Yet this period is 
being shortened rapidly, for the more we know, the 
more we are able to 6nd out, and the greater the 
numbor of pieoes which have been fitted into the jig> 
saw puzzle of nature, the easier it is to fit in the re> 
znaining pieces, even though the area of the picture 
grows larger all the time. 

Fundamental research is now, however, becoming a 
profitable undertaking for some of the larger cor¬ 
porations. The director of the llijsearoh Laboratory 
of the General Electric Company some years ago told 
me that he and his predecessors spent much of their 
time trying to get their research personnel back into 
the fundamental research which they had started thirty 
years ago. The original idea of their laboratory was 
the disinterested study of nature, because its director, 
Dr. Whitney, had the imagination to see that this was 
what would pay most in the long run. Over and over 
again, researchers in such laboratories as those of the 
General Electric Company and the Bell Telephone 
Company have been set to work in some field of fun¬ 
damental research only to have one after another 
profit-bringing result intrude itself upon their notice. 

I suppose that the reason digging for truth is not 
only more interesting, but more profitable, than dig¬ 
ging for gold is that if urged on by the love of dig¬ 
ging, one digs more deeply than if searching for some 
particular nugget. Practicality is likely to be short¬ 
sighted and looks so hard for some single objective 
that it may miss much that nature presents to one 
who is purposely digging for whatever may turn up. 

When someone succeeds in inventing a gun which 
will shoot a bullet around a corner, it may become 
reasonable to expect to predict the outcome of any 
individual piece of research—that is, of real research 
as distinct from mere development. Progress in sci¬ 
ence is almost always made around corners instead of 
in strai^t lines. Most great discoveries have been 
made out of the corner of someone’s eye. The most 
successful research laboratories are those in which 
funds are allotted to support research activities, a 
crew is set to work, and then everyone stops worrying 
about whether any particular job is going to pay back 
its cost in one year or ever. 

The director of one of our most progressive research 
laboratories onee told me with great pride that he had 
guessed wrong on nine out of ten of the greatest 
developments that had come from hia laboratory. He 
was proud, not of the ineorrectnesB of his guesses 
but of the fact that be never let them stand in the 
way of progress. When one of his young men came 
to him with a bright idea, he usually spent half an 
hour shootinf it full of holes. Then, us the young 


fellow turned away, disappointed, he would say, 
ahead and try it anyway. Work on this a bit and 
maybe you can prove me wrong.” The young man 
worked, and although his original idea may have 
turned sour, something usually came of his research 
which led eventually to a new product, as likely as 
not to be more important than the one originally eon* 
templated. You mak ask, ^*What is the function of 
a research director who is wrong nine times ont of 
tent” My friend said that his function is to listen 
to a man whenever he has an idea, give him credit 
when his ideas work, and see that he is kept cheer¬ 
ful so that his ideas continue to fiow. As a result 
of this far-sighted policy, this corporation has ridden 
out all the ups and downs of economic storm, is al¬ 
most without competition in its field, has stocks which 
are always considered to be a gilt-edged investment, 
and makes most of its profits from products which 
were not even thought of fifteen years ago. 

Several years ago, Dr. Karl Compton told the Na¬ 
tional Association of Manufacturers that 2 per cent 
of the gross income of any industry could be expended 
eiTectiveJy on research. Since then, this advice has 
been amply home out, and the world has been plunged 
into a war in which the value of research has been 
demonstrated for all to see, as the strength of nations 
has been primarily their scientific and industrial 
strengtli. Britain was saved by the Royal Air Force, 
but it Was only by a Royal Air Force implemented by 
the Radar that their scientists furnished in the nick of 
time. Since then, the Office of Scientific Research and 
Development under Dr. Vannevar Bush, skimming the 
cream of American scientific effort, has suooessfully 
aided our Armed Forces with a constantly increasing 
flow of new weapons and devices, which, taken in con¬ 
junction with those developed by the Services them¬ 
selves, kept us abreast, and often ahead, of similar 
German advances. Those who expect great peacetime 
technological advances as a result of this extra war¬ 
time effort will not be disappointed, but it is still too 
early to discuss many of these advances in any spe¬ 
cific way. One can only point to those industries in¬ 
volving air transport, electronic devices, food teoh- 
nology, and medicine as obvious examples of fields in 
which great strides are being made. 

I should like nothing more than to be able to give 
yon a list of new products of the next decade in the 
way of foolproof family airplanes; cheaply operated 
deep-freeze refrigerators; new types of cookery in¬ 
volving infrared rays and high-frequency radio wirves; 
new runless, snagless super nylon fabrics; new medi¬ 
cines rendering atabrine, penicillin, and the sulfa 
drags obsolete; new insecticides like DDT but selective 
so that, though they deal death to a mosquito or a 
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fly, they furnish nourishing vitamins to a honeybee; 
fiuoresoent lamps that bum softer and brighter than 
our present lamps; plastics that can be molded with 
a putty knife, only to set into hardness that cannot be 
dented with an ax; metals lighter than aluminum yet 
as strong and cheap per unit volume as steel; syn¬ 
thetic rubbers of a dozen kinds, so that while one gives 
a tire that will roll a hundred thousand miles, another 
makes tougher and thinner raincoats which do not run, 
stick, or offend the nostrils. I could go on endlessly 
with such a list, but you have all heard the predictions. 
The limitation on such prophecies is that the items we 
can foresee are only the minor ones; the unwritten 
part of the list will expand into a thousand additional 
devices which have not yet been thought of, but which 
the next generation will consider essentials of living. 
So, if you ask for a list of the better things which 
Americans can expect someday to have available, 1 
refer you to a list of what Americans want. So groat 
is my faith in the ability of the chemist ultimately 
to put atoms together into any kind of molecule that 
may be needed to produce any desired drug, plastic, 
textile fiber, vitamin, or rainbow-colored dye, and of 
the physicist to discover new kinds of X-rays to see 
through steel, new Radar waves to see through clouds, 
to shell electrons out of atoms to operate the new 
radios, televisors, multichannel telephone sets, and 
sound recorders, that I set no limit on the ability of 
nature, fundamental and applied research, and Amer¬ 
ican industry to furnish what is wanted. 

So, let the American citizen, or the citizen of any 
nation, make out a list of the things he would like to 
own. Let him list a cur for every member of the 
family and a radio in every car if his imagination 
will not provide him with anything better. Then 
someone will ask, ‘*Who is going to pay for all thisf” 
It is a good question, but it shows ignorance of the 
nature of wealth. Our national debt, now touching 
three hundred billion dollars, merely involves the re¬ 
distribution of purchasing power. And while it en¬ 
tails problems of its own, we are discussing now the 
over-all wealth of the South, of the nation, and of the 
world. Purchasing power means ability to get all of 
these things, these better products we are talking 
about, and involves only two things—energy, and the 
knowledge of how to control it. When people want 
better food, clothing, shelter, health, transport, edu¬ 
cation, security, and relaxation, they are presenting 
problems involving improved control of energy. After 
all, the cave man had all the iron, copper, and other 
materials necessary to make himself a fine refriger¬ 
ator; and every single iron atom used in building 
oor normal four million oars per year was present 
00 earth in Archimedes^ day, ^y is the purchasing 


power of the American citizen twenty times as great 
as that of a Chinese coolie t You know that it is be¬ 
cause he can produce more than twenty times as much 
output. He knows how to direct and control indus¬ 
trial power by the fiow of energy. Increase the 
amount of energy he can control, and you can afford 
to increase his wages and his purchasing power. Each 
day the average American citizen consumes energy 
which, if produced by the human arm as used in 
pumping water or sawing wood, would require three 
daily shifts of thirty men each; that is ninety men 
working eight hours a day. The American citizen can 
have this eneigy because it need not be produced by 
the human arm, but is furnished instead by Diesel, 
steam, and gasoline engines and by cloctrio motors. 

Can the purchasing power of the American work¬ 
man be further increased T Of course it can. There 
is no Malthusian law which says that the wealth of 
the world is so much smd this is not enough to support 
more than so many millions of people. What sets the 
limit to social wealth at any moment T It is the 
amount of energy the average workman is able to 
direct and control effectively. Double this, and you 
double the national wealth level, the profit level, the 
wage level, and the purchasing power of the indi¬ 
vidual. 

What sets the limit to our ability to direct energy f 
First, it is having the energy to direct, and here we 
need have no worries. We have always had thou¬ 
sands of times as much energy available as we have 
been able to control. Let the oil pools be ezliausted 
in ten or a hundred years; let the coal fields disappear 
in one century or ten; forget about the uranium atom 
and other sources of atomic energy—if you can. 
Every day the earth soaks up enough energy from the 
sun to run all the industiiea of the world at their 
present rate for two hundred thousand days to oome. 
Some of this energy we now use in water power and' 
in farming, and I know of no scientist who worries 
much about our ability ultimately to learn how to 
harness a larger fraction of the remainder. Our 
wealth level can be raised two thousand times over 
what it is at present and still leave a greater than 
one hundredfold factor of safety. Research will show 
how best to direct and control this energy, and only 
research can bring us this wealth. 

In conclusion, 1 congratulate you of the Southern 
Research Institute on the splendid start you have 
made, I hope, however, you will not sit back and be 
satisfied. Build up your indtxstriol research and re¬ 
search in your universities and colleges, for in the 
long run the whole thing depends on one prodtict— 
men of imagination. 1 cannot believe that in this 
product the South is not equal to any place on earth. 
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The Science Section of Biarritz American University 

Stanley A. Cain, Chief 


B iarritz American university and its 

slightly older sister at Sbrivenham, England^ 
are experiments in education under Army 
auspices that deserve to be described for American 
educators. 

OrOANIZATION of the UNIVKaSlTT 

The organization of Biarritz American University 
is in many ways different from that of the usual uni¬ 
versity in the States. There are two reasons for the 
differences: Not only is this installation responsible 
for all housekeeping and service functionS| as well as 
for the usual academic ones, but it also has the dual 
organization of the military and the civilian academic 
line-and-staff structures. 

The Commandant, Brig. Gen. S. L. McCroskey, 
assisted by an executive, an assistant executive, an 
aide, and an office staff, has complete responsibility 
for BAU and, consequently, final authority. Attached 
to his office is a Visitors' Bureau. The chain of com¬ 
mand separates from the Commandant to the directors 
of six divisions. Under the Direct or of Administration 
are the staffs and functions of Post Administration, 
Academic Administration, Finance, Military Person¬ 
nel, and Civilian Personnel. Under the Troop Com¬ 
mander and Headquarters Commandant are numerous 
responsibilities and functions. The Headquarters 
Student Brigade has control of the five battalions 
into which the 4,000 students are organized. The Sta¬ 
tion Complement includes six companies which must 
supervise or carry out guard, labor, supply, utility, 
billeting, special service, military police, motor trans¬ 
portation, and other duties. Also under Headquarters 
are the Hospital, the Fire Marshal, and the Billeting 
and Mess Sections. The Director of Supply is in 
charge of the sections of Post Supply, Academic Sup¬ 
ply, and Transportation Movements. The Director of 
Special Services has charge of Athletics, Eeoreations, 
Post Exchange, Special Supply, and Band sections. 
The Special Staff is not headed by a Director, each of 
its chief officers having direct access to the Comman¬ 
dant. The offices of the Special Staff are those of 
Public Relations, Surgeon, Chaplain, Staff Judge Ad¬ 
vocate, French Liaison, Supervisor of Women, His¬ 
torian, and the Academic Adviser. Under the Director 
of Academics are eight academic sections which cor¬ 
respond to colleges and the overall functions of Visual 
Aids, Library, Book Shop, and Counseling Section. 

The task of fitting an installation of this size and 
cbtnplexity into the pre-existing buildings of a resort 


city has been a difficult one which the Army has in 
general accomplished with great speed and efficiency. 
In addition to garages, storage houses, department 
stores, casinos, and sundry other buildings, it has 
been necessary to requisition about 86 large and 
small hotels for student billets, about 65 villas for 
staff and faculty billets, and enough other space in 
hotels, villas, etc. for about 100 classrooms and labo¬ 
ratories and some 60 offices. There is also space for 
a library seating about 400 persons, a theater, a music 
hall, recreation halls, a gymnasium, clubs, etc. In 
order to provide other necessary services there are 
two dispensaries, a field hospital, sales stores, a shoe 
shop, cleaning and laundry shops, a bicycle shop (with 
about 700 bicycles), and numerous other aids to effi¬ 
cient and comfortable living. The total personnel of 
the installation, in addition to 4,000 students and 
about 275 faculty members, includes the station oom- 
plement, several British Civilian Volunteer secre¬ 
taries, numerous French civilian secretaries, clerks, 
waiters and cooks, and a labor battalion of German 
prisoners of war. In a school community at home the 
university organization does not include all persons 
serving the student body in any way, as it must in an 
independent installation in a foreign country. 

Personnel 

The Academic Division is headed by a director, Col. 

E. B. Thompson, whose role is similar to that of the 
executive vice-president or dean of the university in 
some schools in the States, and who is directly respon¬ 
sible to Gen. McCroskey. John Dale Russell, who is 
academic adviser on the Special Staff and has direct 
access to the Commandant, is usually referred to as 
^*Dean” and is chiefly responsible for academic poli¬ 
cies, working in close cooperation with Col. Thomp¬ 
son. Dean Russell's executive officer is Lt. Col Fran¬ 
ces H. Horn, and Col. Thompson's staff (with Lt. Col. 

F. C. Macomber as executive officer for the first term) 
consists of Maj. L. C. Pettit, Capt. W. A. Poirier, and 
Lt. R, W. Richey. Under the “two-headed” system 
which in this case works very well, the Academic Divi¬ 
sion is divided into eight sections and a total of nearly 
40 branches which correspond to departments in the 
usual American civilian organization. 

The Science Section of Biarritz American Univer¬ 
sity had, at the close of the first term, a total strength 
of 70 persons’, the Seienoe S^tion chief, 5 branch 
heads, 46 instructors, 12 assistant instructors, and 7 
secretaries who are British Civilian Volunteers. The 
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personnel of the Section, exclusive of secretarial help, 
is as follows; 

Section office: Stanley A. Cain, chief j Biology Branchy 
Thomas H. Bissounette^ head; Benjamin B. Goonficld, 
Capt. Cyril J, Corum, Bari A. Dezmls, Capt. Alvin K. 
Grove, Jr., Charles E. Hadley, Walter N. Hess, and Maj. 
Lincoln C. Pettit, instructors; T/3 Wendell T, Blight, 
Pfc, Wilbur L. Bullock, Pfe. Ernest Johnson, Cpl. James 
O. Mailer, and Pfe. Marvin C. Martin, assistant inatrue* 
tors; Chemietry Branch: Andrew J. Scarlett, bead; Maj. 
Perley D. Baker, Gladstone B. Hcislg, Matthew L. Holt, 
Martin Meyer, Lt. Col. A. O. Siverson, and Lee F, Sup* 
p^le, instructors; M/Sgt. Nevis E. Cook and T/4 David 
B. Gross, assistant instructors; Geology Branch: Jesse 
J. Galloway, head; Annand J. Eardley and 1st Lt. Ger* 
aid M. Stafford, instructors; T/3 Max G. White, as* 
eistant instructor; Mathematics Branch: Joshua L 
Tracey, head; T/Sgt. Elwood F. Arndt, Frank Ayres, 
Jr., Frederick B. Bamforth, Isaac A. Barnett, Lt. Col 
Alonzo C. Cohen, Jr., Pfe. Samuel D. Conte, T/5 Jack 
0. Gibson, Lester S. Hill, Capt. Andrew O. Undstrum, 
Jr., Baymond B. MoClenon, Edward B. C. Milos, John H. 
Heelley, Alfred L, Nelson, lat Lt. Stephen Oaellnsky, 
Cecil G. Phipps, Joseph C. Polley, Bernhard P. Beinsch, 
Capt. Walter T. Scott, Charles E. Sherer, Gabor Szego 
let Lt. Harold E. Temmer Herbert S. Thurston, Lt. Col 
Adlai S, Turner, and wy M, Winger, instructors; 
Physios Branch: Paul B. Gleason, head; Maj. William 
M. Barrow^ Jr., Q. Harvey Cameron, Maj. Sherman 
W. Eager, Ralph B, Kennard, Wendell H. J^sey, and 
Jefferson 8. Meares, instructors; Pfe. John S. Winston, 
assistant instructor. 

One question that arises in connection with a teni' 
iwrary institution such as Biarritz American Univer¬ 
sity is that concerning the quality of the instructional 
staff. The only good answer to such a question arises 
from a familiarity with performance under a given 
set of conditions, but certain statistics are suggestive. 
Leaving out of consideration the 11 assistant instruc¬ 
tors who are all military men, comparatively young, 
and assigned by the Army to BAU for duty, there are 
61 ^'professors'' in the Science Section, of whom 34 
are civilians and 17 are Army officers and enlisted 
men. Thirty-nine of the science staff have the doctoral 
degree and, of the 12 who do not, 8 are military men 
who for the most part had their graduate study in¬ 
terrupted by the war. 

The University of Chicago leads the list of institu¬ 
tions from which the Ph. D. was obtained, with four 
each in biology and mathematics and one in physics. 
Harvard, Yale, Cornell, Coltunbia, and Wisconsin are 
each represented on the science faculty by three of 
their Ph. D. graduates. Represented by two Ph. D. 
graduates each are Princeton, Indiana, Johns Hop¬ 
kins, Illinois, and Rice Institute, and by one each, 
Michigan, Minnesota, Ohio State, California Institute 
of Technology, and the University of Vienna. 

The 34 civilians were recruited for service at BAU 
directly from academic institutions in the States. 
Eleven of the military men are also on leaves of ab¬ 
sence from similar institutiona, and only 6 of the 
younger men are without school connections at home. 
The 61 professors of the BAU Science Section held 


various academic ranks in 42 different institutions 
before entering Army service. Two-thirds of them 
hold the rank of professor at their parent schools^ 
one-half of these being also department heads. 
Sohools represented on the BAU science faculty in¬ 
clude; Alabama Polytechnic Institute, University of 
Alabama, American University, Arkansas Polytechnic 
College, Brooklyn College, Carnegie Institute of Tech¬ 
nology, University of Cincinnati, Colgate University, 
Connecticut College, Dartmouth College, Dickinson 
College, Duke University, Florida Southern College, 
Florida State College for Women, University of 
Florida, Grinnell College, Hamilton College, Hnnter 
College, Illinois Institute of Technology, Indiana Uni¬ 
versity, Iceland Stanford University, University of 
Michigan, University of Minnesota, Montclair State 
Teachers College, North Carolina State College, North¬ 
western University, Norwich University, Ohio State 
University, Oklahoma A and M College, Pennsylvania 
State College, University of Tennessee, Texas Chris¬ 
tian University, University of Texas, Trinity College, 
Wabash College, University of Washington, Washing¬ 
ton and Lee University, Wayne University, Western 
Reserve University, Wilson Teachers College, and Yale. 

It is apparent from the foregoing statistic that the 
faculty of BAU (and the Science Section is perhaps 
typical of the whole) has an average academic quali¬ 
fication that excels that of the usual institution of its 
size in the States. A partial explanation is that the 
civilian recruits had to be at least 42 years of age 
and to have established reputations as successful 
teachers. A second explanation of the excellenoo of 
the BAU faculty is the care and good judgment of the 
military men and their civilian advisers who have 
worked since shortly after V-E Day on the problem 
of personnel procurement. 

Another question in connection with the personnel 
problem is that of the willingness of the teachers to 
work in war-tom Europe and of the colleges and uni¬ 
versities to release much-needed staff members. The 
principal answer to this question, 1 believe, also lies 
with the good efforts of members of the procurement 
staff, who not only made work with the American 
Army universities attractive, but who also convinced 
the candidates of the soundness and worth of the pro¬ 
gram, V-E Day was passed, and V-J Day was in 
the uncertain future. Teachers knew something Cf 
the conditions of war and the need of the soldiers tot 
the type of transitional experience from war to 
civilian life which good American schools in Europe 
could provide, and several of them had served in 
World War I and taught in Army sehools at that 
time. Many of them had tau^t recently in Uie Army 
Air Forces and Navy oolleffe traitiii^ programs and 
desired to do more for the war effort and the 
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The 37 oonrae oflerings in soienoe for the second 
tcrnii which include only minor changes from the first 
term, are as foUows; 

Biology Brmohx General Biology, Botany I (atruc- 
turea and functions), Botany 11 (survey), Plant Classifi'- 
cation, Bacteriology, Genetics, Zoology, and Phyaiology; 
Chemiatry Branca: Introductory General Cbemiatry, 
General Chemistry Beview, Qualitative Analyaia, Or¬ 
ganic Chemistry, and Physical Chemistry; Geology 
Branch: Physical Geology, Historical Geology, Geo- 
morphology, Structural Geology, and Field Geology; 
Mathematiea Branch: Intermediate Algebra, College 
Algebra, Higher Algebra, Plane Trigonometry, Spherical 
Trigonometry and Astronomy, Plane Analytical Geome¬ 
try, Advanced Analytic (Geometry, Differential Calculus, 
Integral Caloulua Ordinary Differential Equations, 
Mathematics of Finance, and Higher Mathematics for 
Engineers and Physicists; Fhyeics Branch: Nature of 
the Physical World, Introductory College Physics, Gen¬ 
eral College Physics (mechanics, heat, and sound), Gen¬ 
eral College Posies (magnetism and electricity, light, 
and modem phygicB), Atomic Physios, Magnetism and 
Electricity, Mechanics, and the Physics of Weather. 

For the first term the Science Section taught 1,805 
students in 96 classes with an average clcuia size of 
less than 19 students. The second term enrollment is 
1,946 in 105 classes with an average class size of 18*5. 

The normal student load is three courses meeting 
daily, Monday through Friday. Teaching of three 
classes is also considered the normal faculty load. In 
some cases this means 15 contact hours a week, and 
most classes are rated at 40 contact hours for the 
eight-week course. In some of the sciences the credit 
units are increased to 4 and the weekly contact hours 
to 8 or 10. Two such courses are considered a full 
load for both students and teachers. Section chiefs 
and Branch heads carry a reduced teaching load be¬ 
cause of their administrative duties. There is an 
orientation, advising, and counseling system which 
serves the students at registration and subsequently 
during the term. The ofdoial Faculty Advisers were 
relieved of teaching one class because of this duty. 
In general, the advising system has worked well by 
giving the students every aid while judiciously allow¬ 
ing them freedom and responsibility in determining 
iheir selection of courses. 

Sfbxual Educational Oppoetukitibs 

Although inadequate on the day of the opening of 
the first term, classroom and laboratory furnishings 
were soon available and satisfactory, if not complete, 
standard, and elegant A good amount of proverbial 
Yankee ingenuity went into laboratory improvisation. 
Ordinary Army supply stocks, sources, methods, and 
personnel were inadequate to handle the unique and 
tough problems of academic supply, such as obtainmg 
living organ^ms and prepared biological materials, 
cheiideab rare in the European Theater of Operations, 


fossils and rock specimens, apparatus for zneobanieB, 
etc. In addition, processing of requisitions, transpor¬ 
tation and other delays at first caused serious defi¬ 
ciencies in teaching materials* In some cases explora¬ 
tion and hand processing were quickly learned by the 
civilian instructors, and, aided and abetted by sotne 
officers, they were able to obtain equipment and sup¬ 
plies for biology, chemistry, and physics that never 
would have been obtained through “channels," or only 
after long delays. Three instructors, representing 
chemistry, biology, and physics, spent several days in 
Germany in the area between Frankfurt and Stutt¬ 
gart, obtaining useful materials from captured medical 
dumps; and the physicists were able, by personal 
visits, to get for BAU many items from Signal Corps 
depots and other Army sources around Paris and 
Marseilles. In biology and geology, stafi members 
were appointed collectors and by daily field work were 
able to obtain from the Basses Pyr^n^es district many 
excellent teaching materials. As a matter of fact, the 
use of such methods is standard at some institutions 
at home and enhances the value of a course. Text¬ 
books have been a problem in several courses. Usually 
the books available have been the Education Manuals 
and Army Textbooks already in ETO. Some classes 
went through the first term either with no textbook 
at all or with a limited number on reference in the 
Library. The Library has steadily increased the 
number and usefulness of the items it contains. At 
the close of the first term there was a total of about 
7,000 items available for student and staff use. 

There are some advantages in the teaching situation 
at BAU that are noteworthy because they frequently 
do not exist at home. The biologists have made good 
use of the seashore, conducting some classes on the 
beach and obtaining laboratory materials from the sea. 
They also arranged for generous use of the very excel¬ 
lent local Musde de la Mer, not only for students in 
biology classes, but also for all members of BAU, 
with a naturalist-interpreter present as guide one day 
a week* The shortage or lack of preserved or pre¬ 
pared materials caused a desirable usage of living 
materials in biology. The geologists also found the 
Museum useful and have enriched their courses by 
collection of local rocks, minerals, and fossils. The 
chemists have utilized local industries by conducting 
tours to superphosphate and lead-chamber sulphuric 
acid plants, to open-heaith steel plants, blast furnaces, 
and coke ovens. In several instances, contacts have 
been made with French soientiats which have resulted 
in enrichment of the teaching program at BAU* An 
extraordinarily capable and helpful Visual Aida 
Branch, attached to the Academic Division, has pre¬ 
pared wall charts and tables, still and working models, 
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and apparatus that equals or excels similar materials 
ayoilable in the States. This Branch has also shown 
numerous instructional movies for the classes. For 
example, Biology used 14 different films for a total 
of nearly 100 runs during the first term. One of the 
finest and most unusual features of the BAU teaching 
program is the extensive use of motor transportation. 
Jeeps, weapons carriers, two-and-a-half-ton trucks, 
and personnel carriers were made available for staff 
reconnaissance of the area, collecting, and conducted 
class trips, both during regularly scheduled class 
periods and on week ends. During one five-week 
period about 250 such trips were scheduled, and in 
one week about 60 such trips went out, approximately 
1,000 students being accommodated. In the Academic 
Division as a whole, the Agriculture, Engineering, 
and Science Sections were the heaviest users of motor 
transportation, but Liberal Arts, Fine Arts, Journal¬ 
ism, and Commerce conducted some field trips with 
such diverse objectives as painting, the study of local 
flora, Bosque villages, power installations in the Pyr6- 
n4es, and sites of discovery of relics of prehistoric man. 

The members of the BAU faculty are receiving 
beneficial experiences which will be reflected in their 
professional work and benefit their institutions.. Al¬ 
though the course offerings have been mostly at the 
Lower Division level, there have been some advanced 
classes with highly qualified and stimulating student 
personnel. The Faculty has generally been impressed 
with the earnestness of the soldier students and their 
ability quickly to make the necessary adjustments 
from the military to the civilian patterns of thought 
and behavior. Although most of the soldiers have 
been away from the classroom atmosphere for from 
two to several years, they nearly all get back into the 
swing of it within two weeks. The anticipation of 
difficult psychological adjustment problems and the 
extensive planning and worrying on the part of edu¬ 
cators at home as to what to do with the returning 
soldier have been unnecessary except for a very small 
percentage of men. The BAU teachers, on returning 
to their parent institutions, will be in an excellent 
position to assist their colleagues and administrators. 

To any professor, whether or not he had been to 
Europe before, a chance to spend several months in 
France and, especially, to see firsthand some of the 
effects of the war and occupation was an inducement 
to accept the invitation to join the BAU faculty. Fur¬ 
thermore, the travel and foreign experience was to be 
without financial loss, for the Army contracts were so 
drawn that the teacher received his base pay plus 25 
per cent for overseas duty and subsistence. Firsthand 
contacts with the French landscape and natural fea¬ 
tures, with industry and basiness, with the people and 


their conditions of life, and with French educators, 
scientists, and artists, offered the prospective instruc¬ 
tor at BAU a strong reason for accepting the academic 
adventure. 

Our military administration has made it possible 
for many of the professors to have additional ex¬ 
periences of gpreat value to them. Between the first 
and second terms nearly everyone was allowed to leave 
Biarritz and to spend a period of approximately seven 
days on temporary duty at some point of interest. 
The majority accepted duty at Paris or London, with 
considerable freedom of movement at their destina¬ 
tions and with transportation and subsistence fur¬ 
nished. Some joined the reg^ilar Army tours of Swit¬ 
zerland or took hiking trips in the Pyrdn^es. One 
group of professors, as guests of the Ninth Air Force, 
toured Germany giving a series of lectures to the 
soldiers on subjects as diverse as the atomic bomb, 
the future of small business, and the contemporary 
American novel. Others attended the Congr^s de la 
Vietoire of the Association Francaise pour TAdvance- 
ment des Sciences. At the time of this writing, plans 
are being made for an American Week in the Nether¬ 
lands early in December when about 40 professors 
from Biarritz American University and Shrivenham 
American University will deliver over 100 papers on 
recent advances in their fields. This goodwill congress 
will help our Dutch friends fill the void produced by 
more than five years lack of contact with scientific 
and other developments in the States. Such experi¬ 
ences are of inestimable value to the American educa¬ 
tors who participate. They also do much to reassure 
our European colleagues, who have suffered and lost 
so much, that there is an internationalism and fra¬ 
ternity of science and scholarship. 

The primary objectives of the Army in the estab¬ 
lishment of the universities abroad were to develop 
institutions as nearly as possible like the usual civilian ' 
university of the United States to help the soldier 
awaiting redeployment (to the States or, at that time, 
to the Pacific Theater) make adjustments to civilian 
life while spending his time profitably. These objec¬ 
tives, in the opinions of both the students and the 
faculty, have been attained to a high degree through 
the institution which is briefly described above, and 
because of the reasonableness, the common sense, and 
cooperation of the military and civilian staffs, and 
the complete academic freedom which the Army had 
given the faculty. As far as academic credits are 
concerned, there seems little doubt that registrars will 
accept the course work done here by the students at 
its face value. But of far more significance are the 
wholesome lack of overconoem with credits, the desire 
to learn for its own sake and prepare for a new life. 
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From the standpoint of scicntiilc achievement, the 
war’s climax came with the atomic bomb. It was in¬ 
evitable that such a devastating weapon should arouse 
mixed feelings of alarm and admiration for the brains 
which conceived it and for the nation that had the 
ingenuity to produce it and the audacity to use it— 
sparingly, but with telling effect. 

• When the first bomb exploded ui New Mexico, it 
ceased to be the possession of scientists and became 
the problem of the nation. When the second bomb 
exploded over Hiroshima, it was no longer a national 
problem but a matter of international concern. * In¬ 
evitably the journalists took possession of it, and poli¬ 
ticians and statesmen quickly followed suit. The lay 
public c.an talk almost as intelligently as scientists 
themselves on the principles of the bomb and on its 
potential implications to all mankind. 

Ijegislation designed to develop and also to control 
the use of atomic energy was inevitable, and three bills 
have been introduced into Congress with this general 
purpose. S. 1403 (known as the May-Johnson Bill), 
k 1657 (the Ball Bill), and S. 1717 (the McMahon 


BiU) are now before the Senate, and it is desirable 
that scientists know not only the provisions of the 
separate bills, but specifically the points wherein they 
differ. In so far as scientists are concerned, there 
are important and serious questions to be faced and to 
bo decided. So powerful a weapon os atomic energy 
calls for restriction of use, and restriction of use in 
turn demands certain restrictions upon freedom of 
research and freedom of publication. 

The major differences of opinion among individual 
scientists and between scientists and members of the 
Government were featured, with some distortion, in 
the press when the hearings on the first two of these 
bills were held. It is not the purpose of this brief 
article to favor any one of the bills presented here, but 
rather to offer the readers of Science an analysis of 
the three bills as a basis for the formulation of sound 
judgment. 

Fortunately, such an analysis has been prepared in 
chart form by Senator McMahon and his staff. This 
comparative summary is reproduced herewith with the 
permission of his offloe. 


Comparative Summary of Key Senate Bills 

FOB 

Domestic Control of Atomic Energy 


S, 1717 S. 1463^ S. 1557 

(BBNATOB MoMAHON) (SENATOR JOHNSON) (SENATOR BALL) 

T, Control of Atomic Energy in General 

Bill Incorporates specific policy de- Bill incorporates no specific decisions BiU incorporates no specific decisions 
cisions on nature and extent of Govern- on nature and extent of Government on nature and extent of Government 
meat control. Commission ’a powers control. Commission’s powers are adc- control. Commission la given author- 
are specifically tailored and limited to quate, hut broad enough to permit the ity to **control” raw materials, pro¬ 
fit those decisions. extremes of either too great or too duction, and finished active materials 

little Government control. with no implementing provisions. 

A. ProdtKJfion of Fissionahle Materials 

^nunission to have monopoly of pro- Commission permitted to authorize Commission permitted to authorize 
duction of fissionable materials. Pro- private production of fissionable ma- private production of fissionable ma- 
duction In minor quantities incident to terials. terials. 

jwearch permitted subject to frequent 
inspection and reports. 

so^caned “Maj^olmBon BUI*' as Introduced. After amendment by the House Military Attain Committee ttie 
am was reported out os H.R. 4966. 
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S. 1717 


Exclusive Government ownership of 
fissionable materials but to be made 
available for research and licensees 
(see E) for use in devices. 


Commission licenses movement of in> 
ffredieiits essential for production of 
fissionable materials to assure adequate 
supplies and prevent diversion incon¬ 
sistent with national welfare. Com¬ 
mission 1ms authority to buy or con¬ 
demn. 


Commission shall distribute for con¬ 
structive uses, giving preference to 
research and modical therapy. 


S. 1463 

B. Fisaionahle Materials 

Private ownership of fissionable ma¬ 
terials pormittod. Commission may 
permit any private use of fissionable 
materials (see E). 


C. Source Materials 

Commission's only authority over 
source materials is power to buy or 
condemn. 


D. By-product Materials 

Commission may dispose of by-product 
materials as it sees fit. 


S. 1557 


Private ownership of fissionable ma¬ 
terials permitted* Commission may 
permit any private use of fissionable 
materials (see E) but required to al¬ 
locate for peaceful and military uses. 


Production, sale or allocation of source 
materials unlawful unless authorized 
by Commission, Commission to allo¬ 
cate for peaceful and military uses. 


See B. By definition, by-product ma¬ 
terials are treated same as fissionable 
materials. 


E. Aiomio Energy Devices (i.c. devices utiliffing fissionahle materials) 


Use not permitted until after report 
to and opportunity for Congress to 
legislate on the basis of specific knowl¬ 
edge of utility, practicability, and con¬ 
sideration of economic, political and 
social implications of marketing such 
devices. Licensing of atomic energy 
devices for private use permitted if 
Congress fails to act in &0 days but 
such licenses may not extend to the 
production of fissionable materials. 


1. All private patent rights on pro¬ 
duction processes must be sold to 
Government (see A). 

2, Private patents on devices utilizing 
fissionable matorials permitted sub¬ 
ject to compulsory licensing at 
reasonable royalty rates determined 
by Commission. (Subject also to 
E above.) 


Commission has broad authority to 
license any private use (including 
power, heat, transportation, when and 
if feasible), whether or not fissionable 
materials are produced incident to 
such use. 


P. Patents 

No specific provision on patents. Com¬ 
mission may buy or condemn private 
patents or may permit their restrictive 
use. 


Operation of private devices not pro¬ 
hibited unless pursuant to authority 
to ''control." Commission has broad 
authority to license any private use, 
whether or not fissionable materials 
are produced incident to such use. 


No specific provision on patents unless 
within general authority to ' ‘ control * * 
production and "finished active ma¬ 
terials." 


II. Stimulation or Eesearoh and Bevelotment 


Research reaponsibility and powers 
of Coram IBS ion include social, political 
and broad economic effects of atomic 
energy devclopmentfl, as well as mili¬ 
tary, industrial and scientific rosoarch 
aspects. 


1. No license or permission from Com¬ 
mission required to do research. 
Private research must comply 
with safety regulations, and bo 
subject to inspection. 


2, Commission shall give preference 
to independent research in allocat¬ 
ing fissionable matorials (see I B). 


3, Provides for grants-in-aid, con¬ 
tracts and other forms of assis- 
tanco. 


Research responsibility and powers 
of Coihmission limited to military, in¬ 
dustrial, and scientific research. 


A. Independent Eesearoh 

1. If research involves release of 
atomic energy in amounts milita¬ 
rily or industrially significant, per¬ 
mission from Commission must be 
obtained and research will be sub¬ 
ject to conditions prescribed by 
Commission. 

2. Commission has authority to license 
the use of Commission-owned fis¬ 
sionable materials for private re¬ 
search (see I B). 

3. Provides for grants-in-aid, loans 
and other forms of aasistanee. 


Research responsibility and powers ’ 
of Commission limited to atomic en¬ 
ergy research. 


1. License required for research ,* may 
be issued only to qualified organi¬ 
zations. Shall be revoked if re¬ 
search is not competent or wasteful 
of materials. Conduct of resoaroh 
must comply with safety regula¬ 
tions. 

2. Commission shall allocate fission¬ 
able materials for private research 
to competent applicants upon proof 
that purposes of research are con¬ 
sistent with Act. 

8 - Provides for grants-ln-aid, oon- 
tracts and other forms of assis¬ 
tance. 



febraary 1, 1946 
S. 1717 


SCI2NC3B 


S. 1557 


135 


1. scientifio information is free 

of reBtriotion. 

d. Oommiasion is directed to provide 
for diasemination of relaUd teoH- 
nioal information with utmost lib¬ 
erality. Commission by regulation 
may free such information from 
ail restriction, or, with approval of 
President, may restrict its dissemi¬ 
nation on finding that Espionage 
Act is applicable. 

d. Solentists work under Espionage 
Act as in peacetime and may, if 
they desire, obtain clarification of 
the Espionage Act by action of 
Cominission. Subject only to reg¬ 
ular criminal prosecution under 
Espionage Act. 


Gommission authorised to conduct any 
type research related to purposes of 
Act. Takes over Manhattan District 
Property. 


S. 1463 

B. Dissemination of Information 

1. Gommission given full authority to 
& issue restrictive regulations (over 

2. and above Espionage Act) on dis¬ 
semination of scientifio informa¬ 
tion, with criminal penalties for 
violation. 


3, Commission may direct the dis¬ 
missal of any scientist from public 
or private employment if Commis¬ 
sion believes him to have violated 
security regulations, without regard 
to criminal prosecution or convic¬ 
tion therefor. 

0. Government ^eamrc^i 
Commission authorized to conduct re¬ 
search but is directed to make maxi¬ 
mum use of private and other Govern¬ 
ment roaearch facilities. Takes over 
Manhattan District Property. 


1. No security regulation to be issued 
affecting fundamental research, 

2. Security regulations on military 
research ana military utilisation 
may be issued by Secretaries of 
War and Navy, and approved by 
Commission. Criminal penalties 
for violation. 


3. Scientists work under Espionage 
Act and security regulations issued 
under 2. 


Commission authorized to develop its 
own facilities for research only if ex¬ 
isting private and Government facili¬ 
ties are inadequate. Takes over Man¬ 
hattan District Property, 


III. INTEGKATION WITH FOREIGN POLICY IN GENERAL 


Bill emphasizes peacetime uses of 
atomic energy. Provides affirmatively 
for dissemination of information to 
create atmosphere of international 
confidenCQ. Provides for anticipation 
of long-range developments through 
social, political and economic studies. 
Provides for all-civilian administra¬ 
tion of the Act. 


1, Manufacture permitted only if ex¬ 
press approval of President ob¬ 
tained for each quarter. No pri¬ 
vate or military manufacture per¬ 
mitted, 

2, Commission has custody of all 
bombs and military weapons sub¬ 
ject to direction of President. 

3, Commission may not conduct re¬ 
search in military uses of atomic 
energy contrary to international 
agreement. 


Bill emphasizes military uses of 
atomic energy. No provision for dis¬ 
semination of information other than 
restrictive security regulations. Per¬ 
mits military membership on Commis¬ 
sion and members of armed forces 
on active status to serve as Adminis¬ 
trator and Deputy Administrator. 


A. Bombs and MiXitary Wcapons 

1. No specific provision on bomb pro¬ 
duction. Commission may manu¬ 
facture as it sees fit, or authorize 
manufacture by the military or by 
private concerns. 

2. No specific provision on custody 
of bombs. Either the Commission 
or the Armed Forces may have 
custody. 

3. Commission is directed to conduct 
research for the exx>loitation of 
atomic energy for military pur¬ 
poses. No reference to interna- 
uonal agreement. 


Bill contains emphasis on neither 
militaiT nor peacetime aspects. Pro¬ 
vides for free dissemination of fun¬ 
damental scientific information and 
limits security regulations to the mili¬ 
tary field. Provides for two military 
members of Commission. 


1. No specific provision on bomb pro¬ 
duction. Uncertain whether Com- 
mission permitted to manufacture 
but no llinitation on manufacture 
by Armed Forces. 

2. No specific provision on custody of 
bombs. 


3. Army and Na^ conduct military 
research with Commission serving 
in advisory role. No reference to 
international agreement. 


B. Breservation of Freedom to Act Internationally (See A re Bombs) 

1. Government monopoly of produc- 1. Private interests in production of 1. Private interests in production of 

tion prevents creation of private fissionable material may be ere- fissionable material may be ere* 

interests which might bo inconsis- ated. ated. 

tent with or deter international 
agreement. 

2. prohibition of atomic energy.de- 2, Private operation of devices (power 2, Private operation of devices per- 

vicos (see I B) prevents private plants, etc.) permitted. mitted. 

activities which might be Incon¬ 
sistent with or deter international 
agreement. 


C. International Control of FUtsionabte Materials 

1. Private export or Import of flaaion- 1. Commission may permit private 1. No specific provision on eiroort or 

able mgtenals forbidden. export or import of flsaionablo ma- import of fissionable materials. 

terials. 

t. Private participation In production 2. No epeclfic provision on foreign 2. No specific provision on foreign 

of fiSBiotta1)le ipateriale in another production of fissionable materials. production or fissionable materiaTe. 

^ntry fori^dden^ 
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Bill creates five^man Commission, 
all members serving full-time. Four 
subordinate Directors to have func¬ 
tions as assigned by Comniission. Ex¬ 
press provisions against conflict of in¬ 
terests. 


S. 1453 

IV. OaUAMlZATIONT 
A. Structure 

Bill creates nine-man Commission, 
all members serving on a part-time 
basis. Administrator and Deputy Ad¬ 
ministrator. Administrator given pow¬ 
ers fully as broad as those of Commis¬ 
sion.® Commission members exempted 
from statutes prohibiting dealings 
with Government by Government em¬ 
ployees. 


Bill creates nine -man Gonmussion 
consisting of flvo Cabinet members 
and four public members. Public 
members serve on a part-time basis. 
Administrator and Deputy Adminis¬ 
trator function under direction of 
Commission. 


1. Mombors of Commission and four 
Directors appointed by President. 

2. All must be civilians. 

3. All servo at pleasure of President 

* H.R. 4606 makes Administrator 


B. Appointment and Hemovdl 

. Members of Commission appointed 1 
by President. Administrator and 
Deputy Administrator appointed 
by Commission. 

All may be members of the Armed 
Forces. 


Members of Commission appointed 
for nine-year terms. Bemovablo 
only for cause. 

clearly subject to directions of Commlsslou. 


Four public members of Oommis- 
sion appointed by President. Ad¬ 
ministrator and Deputy Adminis¬ 
trator appointed by Commission. 
Neither public members nor Ad¬ 
ministrator nor Deputy Adminis¬ 
trator may be members of the 
Armed Forces. 

Public members of Commission ap¬ 
pointed for six-year terms. Wo 
restrictions on President's removal 
authority. 


Association Affairs 


The Science Writers Annual Award 

The George Westinghouse Science Writing Award The first annual awards, covering the year 1946, will 


Fund, to give national recognition to newspaper writ¬ 
ers and newspapers contributing most to better popu¬ 
lar understanding of the achievements of science and 
technology, has been announced by Dr. F. B, Moulton, 
permanent secretary. The fund has been provided by 
the Westinghouse Educational Foundation, which is 
supported by the Westinghouse Electric Corporation, 
in commemoration of the 100th anniversary of the 
birth of George Westinghouse, The fund will be ad¬ 
ministered by the AAAS, Dr. Moulton said, help 
develop closer cooperation between scientists and news 
writers in keeping the public informed of scientific 
developments which more and more affect our lives in 
this atomic age.” 

The fund provides two annual awards: (1) a cash 
award of $1,000 to a newspaper writer for outstanding 
science reporting of the year; (2) a citation to the 
newspaper whose science news coverage in the pre¬ 
ceding year is adjudged most complete and authorita¬ 
tive and most interestingly presented. In addition, 
there may also be awarded at the direction of the 
Awards Committee special citations in recognition of 
distingoished service in science journalism. 


be made at the winter meeting of the AAAS in Decem¬ 
ber 1946. Details of the judging and presentation of 
awards will be made at the spring meeting of the Asso¬ 
ciation in St. Louis, 27-31 March. Members of the 
Awards Committee which will administer the fund 
include; Dr. Anton J. Carlson, chairman of the Execu¬ 
tive Committee; Dr, Otis W. Caldwell, general secre¬ 
tary; Dr. Moulton; Watson Davis, director of Science 
Service and a past president of the National Associa¬ 
tion of Science Writers; Robert Potter, science editor 
of the American Weekly and a founder of the Na¬ 
tional Association of Science Writers; Dr. Morris 
Meister, principal of the Bronx (New York) High 
School of Science; G. Edward Pendray, public rela¬ 
tions counsel; and James A. Baubio, public relations 
director of the Westinghouse Electric Corporation. 

"Heretofore,” said Dr. Moulton, "prizes, medals, and 
citations in the fields of science have been given only 
for distinguished scientific researches or for contribu¬ 
tions to scientific theories. The science writing award 
is something different from previous recognitions of 
contributions to the advancement of scienee. It will be 
an award for superior science writing for lay readers.^' 







Technical Papers 


Sterility Induced in Growing Rats on 
a Tryptophane-deficient Diet 

WiLLiAU F. Keller 
University of Maryland 

While conducting experiments to determine the rate 
of recovery^ of‘growing rats after being fed various 
deficiency diets, the author discovered somewhat dif¬ 
ferent results in the case of the tryptophane-deficient 
animals. When they reached maturity, all the rats 
who had lacked this essential amino acid in their diet 
were found to be sterile. Since only one brief refer¬ 
ence to such an occurrence could be found, and this 
with regard to male rats only, a further study was 
instituted, and its results are reported herein. 

Throughout the entire project, albino rat pairs 
ranging in age from 28 to 48 days wore used for ex¬ 
perimental subjects, and in each case a pair of litter 
mates was used for controls. The experimental ani¬ 
mals were fed a deficient diet^ similar to that of 
Albanese and Buschke (1) for periods ranging from 
3 to 18 days and then returned to the colony diet* 
which was fed the controls throughout the investiga¬ 
tion. 

In all cases the original matings were observed 
until the animals were at least 100 days old, by which 
time all but one of the control pairs had produced a 
litter. Since there bad been no evidence of any sexual 
interest between the experimental pairs during this 
period, they were separated and mated to controls 
which had been proven fertile. The 38 deficient con¬ 
trol crosses were observed for 90 days, and since there 
was no ovidenee of coitus, all but 10 of the matings 
were sacrificed and their gonads and pituitary removed 
for histological observation. The remaining animals 
were observed for on additional 60 days, and when 
they too were shown to be sterile, they were sacri¬ 
ficed as were the others. 

The observations reported here show rather oonolu- 
sively that growing rats, when fed a diet lacking 
tryptophane, erven for as short a period as 3 days, 

^ Rate of recovery ae used here refers to the time necessary 
for a deflclent animal, after belna returned to a norma) diet, 
to equal the relative lenirtb and welfht of Its titter mates 
reamd entirely on the normal or control diet. 

*Tbe exact composition of the diet was as follows: potato 
starch, 40 grams; baoto-gelatine, SO grams; sneroso, 10 
aiwsi olive oil, to grams; castor oil, S grams; and basic 
salt mixture. 0 grams. The salt mixture was con^sed of: 
«aCl, 1.T8 grains; MgSCh. 6.46 grams ; BUHPOi, 0.64 grams ; 
GaR4<l*6«>i. HtO, 6.40 mms; Na blpbosphate, 8.47 grams; 
Fe citrate, I.IS grama; Ca lactate, IS.OO grams. 

^ * The c«Mony, or control, diet consisted of Frtskle’s Bog 
Foo4 gQp^msrnted twice wsskly with lettuce leavee. 


manifest sterility, and that both sexes are aifeeted 
similarly. This, furthermore, lends support to the 
belief that this amino acid has numerous speeifio 
actions in addition to aiding in the synthesis of body 
proteins. Further observations should show whether 
this specific action is on the gonads directly or through 
some other organ indirectly. 

Reference 

1. Albanbsb. a. a., and Buscmkb, W. Science , 1B42, 98. 

585. 

The Effect of Environmental Temperature 
on Mouse Susceptibility to Polio¬ 
myelitis Virus 

D. Frank Holtuan 

University of Tennessee 

Environmental temperatures have been shown ex¬ 
perimentally to play a significant role in modifying 
resistance to infectious disease of bacterial origin (I); 
hence, an investigation was made to determine whether 
environmental temperature afTcots the course of a virus 
disease, such as poliomyelitis. The virus was obtained 
from Dr. John F. Toomey, Western Reserve Univer¬ 
sity, Cleveland, Ohio. 

For the test, three groups of mice were acclimated 
to temperatures of 13® C., 22® C,, and 32® C. Al¬ 
though referred to as a group, the mice held at 13® C. 
were kept in small cages, six to a cage, to prevent too 
much huddling. Three-week-old mice of relatively 
uniform weight (13-15 g^ams) were employed, and 
each group was held at its respective temperature 
for three weeks. Thus, the mice were six weeks old 
when finally tested for susceptibility to the virus. 

After becoming acclimated to a given temperature^ 
all the mice adapted to that temperature were sub¬ 
divided into six groups. Three of the subgroups re¬ 
ceived intracerebral injections of 0.05 ml. of a S-per 
cent infected brain-cord suspension. The remaining 
subgroups served as controls. One infected and one 
control group were kept at each of the three experi¬ 
mental temperatures, regardless of the temperature to 
which they had been originally adapted. 

The mice acclimated to 13® C. and held at that tem¬ 
perature after inoculation never showed symptoms of 
paralysis in less than 11 days, with 13 days being re¬ 
quired to establish 50-per cent mortality. In contrast 
to this, mice adapted to 22® C. and held at that tem¬ 
perature after injection showed 60-per cent mortality 
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«t the end of seven days, and mice acclimated to and 
held at 32° C, began showing symptoms and dying as 
early as the tifth day. The mice originally acclimated 
to 13° C. and kept at 22° and 32° C, after injection 
showed greater susceptibility than those allowed to re¬ 
main at 13° C. Conversely, mice originally adapted 
to 22° and 32° C. exhibited a greater resistance to in¬ 
fection, as indicated by a prolonged incubation period, 
when kept at 13.° C, than when held at the tempera¬ 
tures to which they had first been acclimated (Table 
1). Brain-cord material recovered by eaeriheing some 

TABLE 1 

Thb Bffkct of Environmbntal TnupiDBATUftB on Soscbp- 

TIBILITT OF WUITfi Micic TO POtlOMYlELIXIB ViBUS 


Temperature at which mice were kept after 
Temperature iuoculatiou with virus, numbers Injected, and 
to which (la.VH elapsed before appearance of symptoms 
mice were and mortality In 60 per cent of each ^roup* 

acclimated---------—— 

for S weeks 13® C. 22® C. 82® C. 

prior to-—-- 

inoculation No. Incu- No. Incu- No. Incu- 

mlcc batlon mice batloo mice bation 

13® C. 48 13 days 48 9 days 12 7 days 

22® C. 48 9 days 48 7 days 12 0 days 

32® C. 12 Odays 12 6 days 12 5 days 


* All experimental irroups were controlled with non Infected 
mice that received the same environmental treatment. 

of the infected mice and treated with a known polio¬ 
myelitis virus neutralizing serum lost its infectivity. 

Since the experiment was repeated several times, 
mice from the same source were not always available. 
This, however, did not appear to alter the course of 
infection. Other factors, such as weight, feed, and 
dosage of virus were kept relatively constant. Hence, 
environmental temperature must be considered as the 
major factor contributing to the variation in incuba¬ 
tion periods. 

In view of the fact that metabolic rates tend to in¬ 
crease upon exposure to cold and decrease at higher 
temperatures, the data collected in this investigation 
could be interpreted as indicating the rapid growth of 
the virus, and the resulting symptoms of disease to be 
dependent upon a disturbance of the normal metabolic 
rate of the host. If the data under discussion could 
he applied to the human, one might assume that among 
occupants of temperate zones the shift from cool tem¬ 
peratures of the spring to the heat of summer creates 
an added susceptibility, not only through much greater 
opportunity for exposure to virus, but also through 
a decrease in the metabolic rate of the host, a con¬ 
dition possibly favoring rapid growth and spread of 
virus through the tissues of the host. Likewise, in¬ 
creases in the metabolic rate brought about with the 
onset of cooler temperatures of the autumn might 
interfere sufflcLently with virus growth to lengthen the 
incubation period and permit certain infected indi- 
vidualB to develop resistance before exhibiting de6nite 


symptoms of poliomyeUtis. It might even account for 
sporadic oases of the disease occurring in winter as a 
result of late summer infection and a prolonged incu¬ 
bation period. In advancing this concept, one would 
have to assume the need for a relatively gradual envi¬ 
ronmental temperature change, since work done on 
monkeys (.2) has shown that the shock induced by 
sudden exposure to extreme cold after infection actu¬ 
ally increases susceptibility, as well as the severity of 
the disease. 

If one were to accept the Uiesis that a decrease in 
the metabolic rate ci’cates an optimal condition for the 
growth of the virus and thereby increases host sus¬ 
ceptibility, it would be difScult to explain wijy polio¬ 
myelitis is not more prevalent in the tropics and also 
why adults with their lower metabolic rates are not 
more highly susceptible than children. While it is 
true that poliomyelitis occurs in tropical regions, it 
seems seldom to assume the epidemic proportions so 
common in temperate zones during summer months. 
With regard to the susceptibility of children, it must 
be borne in mind that poliomyelitis is most prevalent 
in the five to nine age-group. These are not only the 
years when exposure may be relatively easy, but also 
constitute the period when the metabolic rate is de¬ 
clining rapidly after reaching a peak at approximately 
age five. Thus, the possibility of a ^‘critical” or opti¬ 
mal metabolic rate of the tissues for virus growth 
being more readily obtainable between the ages of five 
and ten cannot be ignored. Even though any change 
in metabolic rate of the tissues as a result of external 
temperature variations may be very slight, possibly 
only that slight disturbance of normal metabolism is 
required to promote increased susceptibility or resis¬ 
tance. In other words, seasonal temperature fluctua¬ 
tions and the resultant metabolic disturbances, particu¬ 
larly toward a decrease in the metabolic rate, might be 
considered as being more conducive to susceptibility 
than prolonged exposures to relatively high, yet stable, 
temperatures. 

References 

1. Mn.ta. C. Ay ana Schmidt, L. H. Amer. J. trap. Med., 

1942, as, 656. 

2. Milzbb. Albert, Ldwin, Philip, and Levinson, Sidnat. 

J. Beef,, 1948. 46, 78, 

Scanning Science — 

The so-called Liebig’s condenser was not devised by 
Liebig, but by a student of medicine at ObtUngen, 
Christian Ehrenfried Weigel. Liebig never claimed 
to be the inventor of his condenser, but describes ij in 
his San^bttch (1843) as ''der Gbttlin’sche Knhlap^ 
parat,’’ while Qbttling in bis JJmanaeh (1794) 
ascribes its invention to Weigel, who was then profes- 
spt of botany ahd chemistry at Oreifswald. 

—28 feimaey 1096 



News and Notes 


Dr^ Carl M, Stevens, formerly research associate in 
the Department of Biochemistry, Cornell University 
Medical College, is now assistant professor of bio- 
chemistry in the Department of Chemistry, State Col¬ 
lege of Washington, Pullman. 

Dr. Harry W. Kam, recently released from active 
duty in the Navy and formerly assistant professor of 
psychology at the University of Pittsburgh, has been 
appointed assistant professor of psychology in the 
Division of Humanistic and Social Studies at the 
Carnegie Institute of Technology, Pittsburgh. 

Pro/, Raymond Delaby, general secretary of the 
Societe Chimique de Prance, has been appointed to 
the general secretaryship of the International Union 
of Chemistry, succeeding Dr. Jean Gerard, whose term 
of office has expired. Prof. Delaby^s address is 4, 
Avenue de I'Observatoirc, Paris (6). 

J. Casper Schwarz has resigned as assistant super¬ 
intendent of Lambert Pharmacal Company to open a 
private consulting service to the cosmetic, perfume, 
and allied trades. Offices will be temporarily main¬ 
tained at 4 Wakefield, Ladue, St, Louis County 17, 
Missouri. 

Dr, John Romano, psychiatrist of the University of 
Cincinnati College of Medicine and director of the 
Department of Psychiatry, Cincinnati General Hos¬ 
pital, has accepted appointment as professor of psy¬ 
chiatry at the University of Rochester School of Medi¬ 
cine and Dentistry. 

Announcements 

The Mcmchester Guardian reports that J, D. Bernal 
addressed the Royal Institution in Manchester on 23 
November 1946. Mr. Bernal said; "One of the char- 
acteristios of the new age is that you cannot take a 
step in any social or political scheme without involving 
yourself in highly technical and soicntific questions. 
It does not mean that scientists claim to be the Govern¬ 
ment or to have any other statutory position. It only 
moans that government and administration are impos¬ 
sible unless they are thoroughly scientific, in the sense 
of having people in control who know what they are 
<^oing. We are very for from that position today. 
But it is coming and it is one of the duties of the 
scientist to point out lhat this process must go on very 
rapidly if are to escape in this country the position 
of bei^ relegated to a relative barbarian status.” 


The Department of Physics, University of Delaware, 
has recently received as a gift a Westinghouse mass 
spectrometer, valued at approximately $10,000, accord¬ 
ing to Dr. Vincent E. Parker, acting head of the De¬ 
partment The far-reaching expansion of its research 
program in atomic physics which is planned by the 
Department will soon be greatly accelerated through 
the construction of a new $375,000 Physics Building, 
made possible through the generosity of the late Mr. 
H. Fletcher Brown, a trustee of the University. Re¬ 
search will be conducted in the fields of isotope sepa¬ 
ration and tracer research, using both stable and radio¬ 
active tracer elements. In addition, the mass spec¬ 
trometer will be used in a program of cooperative 
research with the Department of Chemistry and with 
the Division of Chemical Engineering. 

The University of Maryland has announced an ad¬ 
ditional gift of $800,000 from the Glenn L. Martin 
Company for its aeronautical engineering school. This 
gift supplements $1,700,000, given to the University 
by the Martin Company on 16 December 1944. The 
two gifts are to be used to establish the Glenn L. 
Martin College of Engineering, and Aeronautical Sci¬ 
ences. The State of Maryland has appropriated an 
additional $760,000 for the same purpose. 

Iowa State College has announced the establishment 
of a Tropical Research Center in Antigua, Guatemala, 
after two years of corn research and survey work by 
college plant and administrative specialists in Central 
America. Construction has started on the physical 
plant, and it is expected to be ready for operation by 
1 July of this year. Research will be done there, and 
a limited number of graduate and undergraduate stu¬ 
dents will go to the tropics to study at the center. Re¬ 
search work will relate to the broader aspects of agri¬ 
culture and the natural sciences, with the initial em¬ 
phasis on maize and other plants known to be native 
to southern Mexico and Central America. The Col¬ 
lege will maintain a resident director and a small stafi 
at the center during most of the year. This move by 
the College was made possible in part by a grant for 
basic research on maize and other cultivated crops by 
the Jtfa^y Seed and Nursery Company of Shenandoah, 
Iowa. 

In establishing the center, the College is cooperating 
with the Hacienda Company of Guatemala City and 
the Guatemalan Ministry of Agriculture. The Haci¬ 
enda Company is providing buildings to house the 
activities of the center and lands to be used for ex¬ 
perimental plots, testing grounds, and gardens. 
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The Clinical Fellowships in Medicine offered by the 
American College of Physicians to provide further 
training for returning-veteran medical officers, are 
nearly exhausted. Because of the large number of 
applications on hand and pending, no further appli¬ 
cations will bo accepted after 1 February 1&46 by the 
Office of the Educational Director, 4200 Pine Street, 
Philadelphia 4, Pennsylvania. 

The Quarterly Review of Pediatrics is a new ab¬ 
stract journal published by the Washington Institute 
of Medicine, 1720 M Street, N.W., Washington 6, 
D. C. Dr. Irving J. Wolman, Philadelphia, Ls editor* 
The Editorial Board consists of Drs. Allan M. Butler, 
Daniel C. Darrow, Ethel C. Dunham, Harold F. Faber, 
Sidney Farber, Robert L. Grose, Clifford G. (ymlee, 
Henry F. Helmholz, Sam Z. Levine, Hugh McCulloch, 
Donovan J. McCune, Irvine McQuarrie, Mitchell I. 
Rubin, Milton J. E. Senn, Joseph Stokes, Jr., Fred¬ 
erick F. TisdalL The first issue will appear in Feb¬ 
ruary 1946. The Quarterly Review of Pediatrics plans 
to survey the current medical literature of this country 
and abroad and to abstract promptly as possible 
all articles of significance which deal with disease con¬ 
ditions, health,* growth, and mental welfare, from in¬ 
fancy through adolescence,” 

The John Wallace Dallenhach Fellowship in Psy- 
choloffy, a graduate fellowship in memory of John 
Wallace Dallenbach, former Cornell student killed in 
action in 1944, has been established at Cornell Univer¬ 
sity. The fellowship, applications for which will be 
accepted next fall, will provide up to $800 per year 
in addition to free tuition and may be held one year 
by a graduate student working in the field of experi¬ 
mental psychology. John Dallenbach was the son of 
Prof, and Mrs. Karl M. Dallenbach of Ithaca. He 
was but a few weeks away from his doctorate in psy¬ 
chology at Harvard when he entered the Service. 

The Winthrop Chemical Company has extended for 
another two years its fellowship for the training of 
medical graduates in the teaching and research of 
pharmacology at the Stanford University School of 
Medicine, San Francisco. 

Union College, Schenectady, has been given $10,000 
by an anonymous donor to endow an annual full- 
tuition scholarship in chemistry. 

The Association of College Geology Teachers held a 
meeting in Pittsburgh on 28 December during the 
meeting of the Geological Society of America. The 
conference in the GSA on training in geology, spon¬ 
sored by Prof. C. R, Longwell, stimulated interest in 
the work of the Association, and several requests for 
tnembership were received. Any others interested 


may address the secretary, Miss Katherine Oreaeen, 
Hunt Oil Company, Midland, Texas, or the president, 
Dr, Pcrcival Robertson, Elsah, Illinois. 

New research laboratories will be erected on a 260- 
acre tract halfway between Akron and Cleveland near 
Brecksvillc, Ohio, by the B. F. Goodrich Company, 
The original research laboratory, first in the rubber 
industry, was established in 1895 in Akron. The out¬ 
standing characteristic of the new laboratories will be 
the adaptability for rapid conversion from one type 
of work to another. Removable partitions, inter¬ 
changeable fixtures, and a wide variety of special 
services will be employed. “It will bo possible to 
change the whole interior arrangement of most of the 
buildings overnight. We can be engaged in extensive 
carbon black research one day in a chosen space and 
within 48 hours be switched over to research on textile. 
fibers, fine films, or plastics in the same laboratory 
location,” Dr. Howard E. Fritz, director of research, 
said in illustration. The building site was chosen pri¬ 
marily because of its freedom from dust, cross-country 
electric lines, vibration, and noise. Quarantining of 
vibration so that the most delicate operations can be 
carried out has been a special objective, accounting 
for the separation of the laboratories into five build¬ 
ings and removal of the whole research project from 
proximity to any industrial or manufacturing opera¬ 
tions. At the outset of operations in the roseareh 
center the staff will consist of 220 to 250 persons. 

A Sociedade Brasileira de Geologia was founded on 
27 December at a meeting of Brazilian geologists held 
at the University of Sao Paulo, under the auspices of 
the Departments of Geology and Mineralogy of that 
University, Prof. Reinaldo Saldanha da Gama, head 
of the Department of Mineralogy and Petrography, 
presided, and Dr. Josue Comargo Mendes, assistant 
professor of geology and paleontology, served as sec¬ 
retary of the organization meeting. Profs. Saldanha 
da Qama; Octavio Barbosa, Cathedrdtico de Geologia, 
Escola Politecnicn, University of Sdo Paulo; Kenneth 
E. Caster, head of the Department of Geology and 
Paleontology, University of Sdo Paulo; Djalma Qni- 
maraes, Cathedrdtico de Geologia, School of Mines, 
Ouro Preto; and Othon Leonardos, of Bio de Janeiro, 
were elected original fellows (socios efectivos) and 
were charged with the responsibility of selecting 
fifteen others. All subsequent fellows and members 
will be elected by the fellowship. Through the kind¬ 
ness of Dr. Jorge Americano, rector of the University 
of fiao Paulo, adequate private funds were secured to 
cover the costs of organizing the society and prelimi¬ 
nary plans for a serial publication in geology. Tke 
first official meeting of the society will be held in late 
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Fehruazy for tho adoption of a Constitution and By¬ 
laws now being prepared by a committee comprised 
of Profs. Rui Ribeiro l^anco, Rui Ozorio de Freitas^ 
and Fernando F.M. de Almeida, all of the Univer¬ 
sity of Sao Paulo. 

A new eertee of research positions designed to make 
science as a career os attractive as the administrative 
field in industry has been announced by the Technical 
Division of the Rayon Department of E. I. du Pont de 
Nemours & Company. The new classifications, which 
are open to chemists, engineers, and other technically 
trained employees demonstrating unusual scientific 
ability, are specified by the titles of “junior research 
associate,” “research associate,” and “senior research 
associate.” Salary rates correspond to those for 
supervisors, managers, and assistant research direc¬ 
tors. Dr. E. B, Benger, manager of the Technical 
Division, has named three members of his staff to the 
new classifications. Dr. W. E. Roseveare, research 
supervisor in charge of the basic research group of the 
Viscose Rayon Research Section at the Spruanoe 
Plant, Richmond, Virginia, and Dr. E. F. Izard, 
Pioneering Research Section at the Yerkes Plant, 
Buffalo, New York, were appointed research associ¬ 
ates. Dr. E. V. Lewis of the Nylon Research Section, 
Wilmington, became a junior research associate. 

Senior research associates will be chosen from men 
of long service, distinguished scientific attainments, 
and high creative potential, with capabilities for origi¬ 
nating, organizing, and conducting their own research 
programs. They will have substantial freedom in 
selection of work and in the selection of assistants. 
In addition, they will be encouraged to attend any 
scientific meetings in which they are professionally 
interested; to contact other laboratories and workers, 
both in and outside the company, and to publish sci¬ 
entific papers. As a general rule, research associates 
will concentrate in a single field and will have con¬ 
siderable latitude for exploratory work in unpre¬ 
dictable directions. The plan will roughly double the 
number of promotions toward which scientists in the 
Technical Division of the Rayon Department can 
aspire. Appointments are to be made gradually and 
only after men have qualified for an appropriate 
classification. 

The Board of Eegents of the State College of 
Washington has announced the establishment of the 
Washington State Institute of Technology and the 
Institute of Agricultural Sciences, as components of 
a far-reaching program of the State College in co¬ 
operation with the state-wide industrial and agricul¬ 
tural development program of the State of Wash¬ 
ington. This annoonoement, of special interest in the 
Pacific Northwest, follows toe completion of surveys 


undertaken by toe Board of Regents dtiring the past 
several months. 

The Washington State Institute of Technology in¬ 
cludes the College of Engineering, School of Mines, 
Engineering Experiment Station, Mining Experiment 
Station, State Electrometallurgical Laboratories, and 
the Division of Industrial Research and Extension, 
recently established at Washington State College 
under a broad charter and liberal grant from toe 
State legislature last spring. The Board of Regents 
also authorized expansions in the scope of engineering 
instruction and research, including atomic power en¬ 
gineering. Dr. Paul A. Anderson, chairman of the 
Department of Physics, has been designated as acting 
director of the Institute of Technology pending the 
expected early selection of a permanent director, and 
Dr. H. E. Culver, chairman of the Department of 
Geology and former state supervisor of geology, as 
acting dean of the School of Mines and Mineral In¬ 
dustries. R. D. Sloan continues as dean of the Col¬ 
lege of Mechanic Arts and Engineering; Homer J. 
Dana, as head of the Eng:ineering Experiment Sta¬ 
tion; and E. B. Parker, as director of the Division of 
Industrial Research and Extension. 

The integration of the services of the State College 
in the Agricultural Sciences follows the recommenda¬ 
tions of the dean of its College of Agriculture, E. C. 
Johnson, who continues in that capacity but requested 
to be relieved of the administrative responsibilities as 
director of the Experiment Station as of 1 January 
1946 on the completion of 27 years in that position. 
The Institute of Agricultural Sciences will be headed 
by Dr. J. C. Knott as director and Dr. Mark Bu¬ 
chanan as vice-director in charge of Agricultural Re¬ 
search and Extension and director of the Washington 
Agricultural Experiment Stations. The Institute is 
expected to include, in addition to the College of Agri¬ 
culture and the Experiment Stations, the Agricultural 
Extension Service, to be headed by E. V. Ellington, 
now vice-director of the Agricultural Experiment Sta^ 
tions; the College of Veterinary Medicine, headed by 
Dr. E. E. Wegner as dean; and, in the College of 
Home Economics, headed by Dr. Velma Phillips as 
dean, the research and extension activities pertaining 
to the Agricultural Sciences or supported by Federal 
and State Agricultural Experiment Station and Ex¬ 
tension funds. Superintendent J. W. Kalkua, of the 
Western Washington Experiment Station, continues 
as vice-director of the Agricultural Experiment Sta¬ 
tion, of which Dr. S. P. Swenson, associate professor 
of agronomy and genetics, has been named as assistant 
director. These assignments were effective 1 January 
1946 and will be completed os promptly as the 
necessary arrangements can be made. 
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At the same time the Board of Regents announced 
that, effective 1 January 1946, the general salary scale 
of the teaching faculty of the State College of Wash* 
ington has been advanced, and that, with the exception 
of the research, extension, and administrative staff, 
the regular annual service period of members of the 
teaclnng faculty will hereafter be on the basis of 94 
months in place of the customary 11-month basis. 
It is expected by the Board of Regents that this ar¬ 
rangement will enable members of the faculty to 
engage more widely than heretofore in studies in other 
institutions, in travel, in cooperation with various 
industries and lines of commerce in the Pacitic North¬ 
west, and in professional consulting semces, as weU 
as in researches in the laboratories and libraries of the 
State College. 

Conditions Abroad 

Dr. Meinhard Dohrn, of the Statione Zoologioa, 
Naples, has sent word to his friends in this country 
that the laboratory is becoming more active from 
month to month. He writes that “the fact that the 
Italian National Research Council chose the Station 
for estahlialiing a ‘Centro di studio per la Biologia’ 
has helped very much to revive research life in the 
Institute, The group of research students who have 
been working with us since July acts as a catalyst in 
the recovery of the Station. In the same measure, 
however, as the activity of the laboratory increases, 
we feci more and more the isolation we are still living 
in, and the need of interchange abroad. We feel it all 
the more, ns international contact was always a funda¬ 
mental factor in the Station's life. The great problem 
here now is the want of many of the things one needs 
in normal laboratory activity. The common labora¬ 
tory materials are either unattainable here, or at 
shocking black market prices. Above all, of course, 
the need of the recent literature is felt. So far, how¬ 
ever, the existing trade and money exchange restric¬ 
tions make it impossible to cover our needs by 
purchasing from abroad in the ordinary way. We 
have come to an arrangement with Switzerland by 
which the help they want to give us is offered in the 
form of good.s if we choose. Thus, the money which 
they grant for the Table rent is kept at the disposal 
of the President of the Naples Table Committee, Prof. 
Baltzer, and is used in paying for the Swiss periodicals 
we subscribe to, and for the laboratory materials which 
we may order there. Wc came to this agreement to 
expedite recovery and to avoid the wasting of money 
on the black market here. The Legation very kindly 
agreed to help in the transportation. A similar ar¬ 
rangement is under way for the Table grant from 
Sweden (Profs. Rxmnstrbm and Hoxstadius). Since 


there are many American periodicals which we very 
badly need, and also laboratory equipment, I am 
wondering whether some sort of arrangement of that 
kind could be found for temporarily solving the prob¬ 
lem of bringing up to date our library as far as 
American literature is concerned and eventually filling 
up gaps in our equipment. This would be for the 
Institute tlie first and most important step in be¬ 
coming again an efficient international research 
center,” 

Prof. E. Faur^-Fremiet, Laboratoire d'Embryogonie 
Comparee, College de France, Paris, V™*, Prance, has 
written by air mail to Profs. Robert Chambers and 
Morris Harnly that he is in great need of reprints 
and books published since 1939. At the moment he 
is preparing a monograph on the cell and requests 
from his American friends and colleagues reprints 
bearing especially on the fields of cytology, proto¬ 
zoology, and embryology. It is requested that scien¬ 
tists having such material mail it directly to him at 
the above address. 

A letter regarding Japanese ichthyologists, dated 19 
December 1945, has been received by Dr. Carl L. 
Hubbs, Scripps Institution of Oceanography, Uni¬ 
versity of California, La Jolla. The letter follows 
verbatim: 

How do you getting on duriug the war. Japan is q\ute 
defeated. Our Research Institute of Natural Besources 
and my homo were destroyed on the night of 25th May 
of this year. But now we have new building to con¬ 
stitute the organization of our institute by the help of 
Maccasa. I am now connecting Avitli the Fisheries Sec¬ 
tion of Natural Resources of Maccasa General and meet¬ 
ing Mr. J. L, Knsk and J. Janssen for the fisheries of 
Japan. I hope you will come soon again to Japan and 
work together with us on Japanese fishes. Mr. [Katsuzo] 
Kuronuma is sick now but soon be better. Mr. [Kiyo- 
matsu] Matsubara is a Professor of Fisheries Institute 
and carrying the study of fishes. At present we are 
very trouble to get the food in every day lAt must con¬ 
tinue our scientific work as we could. In Japan it is the 
most important fact to study the utilization of Natural 
Resources. For that purpose, our institute must be de¬ 
veloped in future. Mrs. Hubbs and your family are 
quite wellt My wife and father died during the war 
and now I have five children and new wife. I hope you 
will come soon again. Please remember me to your fam¬ 
ily. 

Yaichiro Okada 

Dr. Erik Btensiv writes from Stockholm that Dr. 
Albertm Catlsson* Prof. (J. De Geer, and Prof, C. 
Wiman are dead. He and Prof. Nils Holmgren are 
well. Both have the same address; Bikamuaeum, 
Stp^olm 50, Sweden. 



Obituary 


Frank Blair Hanson 
1886-1945 

In hie twofold career as a teacher and investigator 
in zoology and as an officer of the Rockefeller Foun- 
datiotif Dr. Hanson contributed importantly in the 
development of modern biology and natural science. 
To all who had the privilege of knowing him intim¬ 
ately, his passing on 21 July lost has been the source 
of deep regret He will be remembered os a highly 
respected teacher, an effective and productive investi¬ 
gator, an able administrator, and a most congenial 
companion. 

* Dr. Hanson's forebears traveled to Ohio in a cov¬ 
ered wagon, and his family settled in Bloomington, 
Illinois, where he was born on 15 July 1886. As a 
youth he aspired to a professional career, but financial 
exigencies required that he make his own way after 
graduation from high school. While working at a 
government post in Washington he attended evening 
school at George Washington University, from which 
institution he received a scholarship in 1909 and a 
bachelor's degree in 1913. A course in zoology, taken 
as a formal requirement, awakened his interest and 
determined the course of his future career. After 
graduate work at the University of Illinois he was 
appointed instructor in zoology at Washington Uni¬ 
versity, St, Louis, in 1916. The department, then 
Jioused in the basement of the Chemistry Department, 
was later shifted to a wooden building left over after 
World War I. With the late Caswell Grave, who 
came as head of the department in 1919, Dr, Han¬ 
son helped to plan the excellent new quarters of 
^the department in Rebstock Hall and to develop, 
from inauspicious beginnings, a highly effective Zool¬ 
ogy Department. 

Appointed professor of zoology in 1924, he became 
cne of the university's prominent figures. His lec¬ 
tures, given largely without notes, were unusually 
lucid. Hig genial and mellow sense of humor, fre¬ 
quently embellished with a delightful whimsey of 
expression, was completely bis own. His enthusiasm 
for researoh, unaccompanied by emotional display, 
kindled a like spirit in his students, many of whom 
now occupy important posts in biology and medicine. 

Author of some fifty publications, bis interest first 
•centered in comparative anatomy and embryology. 


In 1923 he became interested in genetics. Following 
a period with Professor Muller in 1927, his investiga¬ 
tions were concerned almost exclusively with radiation 
geneticsi, a field in which he made important contri¬ 
butions. Particularly significant was his demonstra¬ 
tion that radiation-induced gene mutations occur in 
proportion to the induced ionization, one mutation re¬ 
sulting from one quantum exchange. 

Dr. Hanson's association with the Rockefeller Foun¬ 
dation began when he served as assistant in the Euro¬ 
pean fellowship program of the Foundation from 1930 
to 1932. A year after he returned to Washington 
University he joined the permanent staff of the Foun¬ 
dation and in 1936 he became associate director of the 
natural sciences division. His wide interest in scien¬ 
tific matters, quiet temperament, and unquestionable 
integrity made him well suited for this position. He 
was a sympathetic but undemonstrative listener and 
his judgments on matters of research grants were 
fair and impartial. 

The Marine Biological Laboratory at Woods Hole 
was close to Dr. Hanson's heart. He overlooked no 
opportunity to further the work of that important 
center of biological research. In many ways the out¬ 
standing library of the Marine Biological Laboratory 
may be considered a lasting monument in his memory. 
With his family, Dr, Hanson delighted to spend the 
summers at Woods Hole. 

Never robust in health, Dr, Hanson's ability to carry 
on in spite of a heart condition, probably contracted 
in hia youth, is a tribute to his courage and determina¬ 
tion. In each phase of hia career he was aided by the 
care and assistance of his devoted wife, the former 
Harriet Roman Cavender, whom he married in 1910 
while still an undergraduate in Washington. 

Dr. Hanson's last weeks were saddened by notifica¬ 
tion that hia son, Lt. Frank Blair Hanson, Jr., had 
been lost with his ship, a destroyer escort sunk in 
the Atlantic by a German submarine a few days 
before V-B Day. This loss was naturally a great blow 
and seemed to contribute to his ill health. 

Besides his wife, Dr. Hanson is survived by two 
daughters, Miss Blair Hatison, assistant professor of 
French at Allegheny College, and Dr, Phyllis Claire 
Hanson, assistant in pathology at the University of 
Rochester. 

Francis 0. Sohuitt 
Mauaohnsetta Instiivie of Technology 








In the Laboratory 


Notes on the Possibility of a Histo- 
chemical Method for Localizing 
Adenosinetriphosphatase 

riiOBENCE Moog and II. Burr Steinbaoh 
WaMngton University, St, Louis 

In Science (1945, 102, 429-430), Drs, Glick and 
Fischer presented a paper on “The histochcmical 
localization of adenosinetriphosphatase in plant and 
animal tissues.’’ Although an efficacious method for 
demonstrating this important enzyme histoehemically 
will be of immense value in physiological research, 
oar interest in this matter prompts us to point out 
that the invention of such a method is beset with diffi¬ 
culties which Glick and Fischer failed to mention. 

First, it is by no means clear that the “ATPase” 
which the authors claim to demonstrate in their see- 
tions is in reality anything but ordinary phosphomono- 
esterase. That alkaline phosphomonoesterase working 
at about pH 9.0 will hydrolyze all three phosphate 
groups of ATP is well known (3,6), Since this phos- 
phomonoesterase can, of course, be demonstrated in 
acetone-fixed, paraffin-embedded sections (2) and must 
certainly be active in frozen sections, it is inevitable 
that this enzyme will register its presence by Glick 
and Fischer's method. Mouse heart, the test object 
reported on, possesses small but not inconsiderable 
alkaline phosphomonoesterase activity (4); one can 
say with assurance that the activity Is great enough 
to produce a visible result in the 18- to 24-hour incu¬ 
bation period which Glick and Fischer found neces¬ 
sary for embedded sections. Consequently, the pres¬ 
ence of ATPase* in either embedded or frozen material 
can be diagnosed only by precise comparison of tissue 
exposed to the ATP substrate solution with tissue 
treated identically except for exposure to glycero¬ 
phosphate or other monoester of phosphoric acid as 
substrate. 

Second, the notorious lability of ATPase makes it 
difficult to believe that this enzyme would survive the 
rigors of histological preparation. Every author who 
has reported on ATPase has remarked the necessity 
of working rapidly and at low temperature (see, for 
example, DuBois and Potter (I)), and in embryo 
homogenates the enzyme even begins to be inactivated 
within 10 minutes reaction at 37® (5). Singhcr and 
Meister (?) have similarly shown that purified myosin 

i Slnc^ tlie enzyme cannot he readily Identified In any ca«« 
a« the one which attacka only the terminal phoanhate group 
of ATP, ''ftdenylnyrophoaphatRue'* would be a preferable term 
(aee 0. Meyerhof. J. hiA. Ohem,, 1945, 167. 106). 


preparations tend to lose activity at 37®, Further, 
acetone fixation itself gradually destroys ATPase, as 
we have found in this laboratory by comparing the ac¬ 
tivity of a frog mesonephros kept in acetone at 5® C, 
for only 76 minutes with that of one held in a moist 
chamber during the same period: the former showed 
only 34 per cent of the activity of the latter. If 
acetone fixation is carried on longer, or at a higher 
temperature, and the tissue is then exposed to the 
heat of an embedding oven, it seems safe to assume 
that the ATPase activity wiD be entirely destroyed. 

We feel, therefore, that any phosphate-liberating 
enzyme which may be localized in acetone-fixed tissue, 
whether frozen or embedded, and which requires long 
periods of incubation for its demonstration, cannot be 
accepted as ATPase unless proved to be such by the 
application of further tests. It may be possible to 
visualize the enzyme in fresh or fixed sections of 
highly active tissue, but the identification can be made 
in such cases only (a) by showing that the ATP sub¬ 
strate solution allows the appearance of a deposit in 
regions demonstrated to have little or no phospho- 
monoesterase activity, or (b) by showing that the 
ATP substrate allows deposition of calcium phosphate 
in a given region at a faster rate than does glycero¬ 
phosphate. 
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A Transparent Plastic Tank and Cover 
for the Warburg Manometric 
Apparatus 

W. Bobbie, P. J. Lbinitblder, and Lee Allen 

College of Medicine, State University of Iowa 

It is frequently desirable to observe the tissues or 
organisms that are being shaken in Warburg mano¬ 
metric flasks. Since the water bath and cover shown 
in the accompanying figures is made entirely of the 
transparent plastic, 'Tlexiglas," the contents ,o£ the 
flasks may be observed easily at all times. The mate¬ 
rial is much lighter in weight than glass, it is less 
easily broken, and since the comer joints are eemented' 
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to form a ooDtinuoas piece of material, there is less 
possibilitj of leaks developing than in a glass-metal 
water bath. The plastic is sufficiently nonconducting 
to make other insulation unnecessary. The cover 
helps to maintain the temperature equilibrium and 
also aids in keeping the water in the bath clean. 



Fia. 1. tranaparent plastic tank and cover tor 

Warburg uianometrlc apparatus. 


The tank now in use measures 9 x 114 x 26 in. and 
is made of i-in. plastic sheets, with the corners both 
cemented and pegged with i-in. plastic dowels, as 
shown in Fig. 2, e and /. Very small holes were 
drilled the length of the dowels to allow escape of 
air and excess cement while they were inserted. The 
cover is constructed of 4-in, material, A cement made 
by dissolving plastic scraps in chloroform was used 
for all seals where great strength was necessary. 
Other surfaces were joined by flowing chloroform 
^from a pipette between the adjacent surfaces. The 
shelf around the top of the tank serves both as a 
brace and as a platform for the sidewalls of the cover. 
To accommodate the sidewalls a groove is cut around 
the back and two end pieces of this shelf (Fig, 2, 
d, e, and /), The upper, curved portion of the cover 
rests on the sidewalls, which have **Y"-shaped re¬ 
ceptacle hinges (Fig. 2, b) along the top of the back 
edge, The 4-in.-thick curved portion of the cover 
was bent by clamping the long edges between wooden 
1X 2’b and playing a la^ gas flame under the sheet 
until it sagged nearly into shape. Final shaping was 
done by fo'rce, and the 1 x 2 ’b were clamped in proper 
position with the curved sheet suspended between two 
tables of equal height. The hinges, and the 
hooked portion of the movable accessory brackets 
«(Fig. 2^ g) were softened by slowly heating the plas^ 
tic over a Bunsen bnmer. When it could be bent 



Fiu, 2. *'IQxplode(l’' view of 'TleJtlsl&B” tank, cover, and 
cover BldewallH with iiccompanylug dot all flkotohoH : u, end 
view of assorabloil unit with cover lifted and renting on bIUo- 
wall bmcketH ; '*Y’''Bbaped recoptucle binges ; e, rront view 
of closed cover showing how olTset in cover rests on sllghtlr 
dlsDlaced sidewall; d. solid hooks on sidewalls locking under 
shelf and locking device for supporting end of cover when 
lifted : e, construction of top rear corner with electrical ac¬ 
cessory in its movable plastic bracket; L construction of top 
front corner ; p. view of accessory bracket on a cross-section 
of the top edge of tank. 

with slight pressure, it was shaped over a form and 
held until cool. 

In order to avoid strains and bubbles in the 
cemented joints of the tank it is advisable to allow 
3 to 6 weeks for thorough drying. 

A Simple Automatic Pressure-regulatiag 
Device for Use With Vacuum Lines 

W.Al/rBR S. CliARK 
Duke University 

A reliable pressure-regulating valve for use with 
vacuum lines can easily be constructed from an ordi¬ 
nary drying tube and some gloss tubing. The valve 
is designed to ^ven off small variations in a vacuum 
line, rendering the partial vacuum very nearly con¬ 
stant. It is based on a regulator described by 
Asprey (1), 

The valve (Figs. 1 and 2) consists essentially of a 
drying tube (b) with a side arm (a) blown into the 
body immediately below the bulb, a glass rod (r), 
and a sealed glass float (f) which is buoyed up by 
the mercury in the reservoir (m). The end of a glass 
rod which fits loosely in the tip (t) is heated in a 
Bunsen flame until a small, solid bead is formed with 
0 diameter somewhat greater than that of the tip. 
Removed from the flame, the bead is carefully flat¬ 
tened and again revolved in the flame until it assumes 
an ellipsoidal form as shown (g). After grinding off 
the tip of the drying tube evenly, the rod (r) k in- 
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sorted and the bead seated in the tip b; finding with 
emery powder. This operation is accomplished by 
covering the bead with oiled emery and rotating the 



rod with the fingers from the opposite end. For best 
performance, the valve seat (s) should be given a sec¬ 
ond polishing with fine emery. The rod (r) is then 
cut off about the level of the side arm. A float (f) 
can be fashioned from an ordinary glass vial which 
ia of such dimensions as to slip freely inside the body 
of the drying tube (b). To operate at low-pressure 
differential, the valve is set into a mercury reservoir 
(m) and connected by means of a “T*' tube into the 
vacuum line. 

In operation, the pressure differential between the 
inside of the valve and the atmosphere causes the mer¬ 
cury to rise in the absorption tube. The flout rises 
on the mercury column until it contacts the lower end 
of the valve stem (r) and causes the valve to open, 
permitting an influx of air. The float immediately 
ceases to rise, because the air entering the valve tends 


to lower the pressure differential and oanses the mer* 
eury to fall* A balance is set up between the line 
vacuum and the rate of entry of air around the valve 
seat (s), maintaining a practically constant pressure 
difference. In this way minor fluctuations in the 
vacuum source are compensated for by a correspond^ 
ing change in the rate of air intake through the valve. 



The valve operates best when connected into the 
vacuum line between two resistances. If, for example, 
the valve is used for controlling the rate of air flow 
through a flowmeter, operation is most efficient when 
connected into the vacuum line between the vacuum 
source and the flowmeter. The adjustable valve (v) 
for controlling the amount of vacuum acts as one 
resistance while the flowmeter acts as the second. In 
operation, the control valve (v) is adjusted so that the 
vacuum applied to the flowmeter is slightly greater 
than is to be used. The automatic valve then prevents 
any decrease in pressure below a fixed limit. When 
connected with a high-resistance apparatus where a 
strong vacuum is required, the length of the mercury 
column may be increased by inserting a piece of tub¬ 
ing through a stopper at the bottom of the drying 
tube and setting this into the reservoir. Any desired 
rate of flow can be maintained by adjusting the height 
of the valve above the mercury reservoir, and, where 
fine adjustment is required, a piece of solid glass rod 
(i) may be raised or lowered in the reservoir to pro¬ 
duce slight changes in the level of the mercury. WleD 
used in connection with liquid flowmeters, no signifi¬ 
cant fluctuations were observed even after several 
hours of continuous operation. 
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Scanning Science — 

Contracts have been awarded for the construction 
of the Schemmerhom Hall of Natural Sciences and 
the Hall of Physics for Columbia College. The pro¬ 
posed new building is to be erected at the Boulevard 
and 119th street. 

^24 January 1896 




Letters to the Editor 


Blood Group FactoArs and Racial Rclatiotuhips 

In Fig. 18 of Ashley Montagues new book (An intro- 
duetion to physical anthropology) is reproduced a modi' 
fied version of a diagram from the first edition of Prof. 
A. B. Hooton *s Up from the ape, in which are represented 
the relationships among the four principal groups of 
human populations. In this chart the Australoid group, 
which includes, among others, the Australian aborigenea 
and Ainu, is represented as intermediate between the 
Caucasoid and Negroid groups of peoples, while the 
Papuans ore placed in the Negroid group. In recent 
studies on the distributions of the various blood'group 
factors it has been found that Australian aborigenea and 
Papuans, in common with Chinese, Japanese, Filipinos, 
Indonesians, and Amerindians, are characterized by the 
virtual absence of Subgroup A^ and the Bh-negative type. 
Among Caucasoid individuals, on the other hand, as many 
as one-fourth of all Group A individuals belong to Sub- 
group Afl and about 16 per cent are Bh negative. No* 
groes have an even larger proportion of Af individuals, 
and while the incidence of the Bh-negative type is only 
7 to 10 per cent, there is an extraordinarily high propor¬ 
tion (about 40 per cent) of individuals of type Bho. In 
view of these findings, the Australian aborigenos and 
Papuans appear to bo more closely related to the Mongo¬ 
loid group than either the Caucasoid or Negroid groups, 
and the diagram should therefore be revised accordingly. 

A. 8. WiKNEE, M. I). 

Zerology Lahoraiory, Of/ioe of the 
Chief Uedieal ]£ttaminer, New York City 

Published Misconceptions Regarding the New 
Clinically Adequate Curare 

In the course of amassing and editing references for 
a multilingual, scientific and historical bibliography of 
the drug curare, an incredible number of misconceptions 
and factual errors regarding the substance have been 
found. Since the literature in Bnglish commences in the 
lato Sixteenth Century' (and early Spanish references 
some decades earlier), certain sclolistic errors and con¬ 
clusions are to be expected in the archaic literature. 
With the beginnings of pharmacologic (biotrepic) and 
clinical interest in the drug, in the early middle decades 
of the last century, the misconceptions become less nu¬ 
merous in the literature dealing speciBoally with its 
physiologic actions. However, despite the pioneering 
work in the othnobotany of curare, errors still remain 
fairly conetont in matters pertaining to the origin and 
nature of the drug Itself. Then, with the advent in the 
beginning of this century of the comprehension of the 
alkaloidal constituents of the drug—and the fractional 
detcrmlnationB Carried on in various countriee—there is 
a radical diminution of mlseonoeptions relating to Its 
chemical natxure. 

There still remain, however, not only an unduly large 


amount of the earlier errors just mentioned, but also an 
incredible number of widely published misconceptions 
regarding the origin of those allied substances now 
known generically as curare. That Is to say, both the 
ethnobotany and the pharmacognosy of the drug are in 
a state of unnecessary confusion as they are currently 
publislied in the majority of pharmacologies, toxicologies, 
and related manuals, This chaos is further augmented 
to an unfortunate degree by the increa^g number of 
'commercial technical bulletins, announcements to the pro- 
fesmons, and, indeed, even popular articles relating to 
recent discoveries in this field. 

These published errors are now of particular moment, 
due to the fact that, in 1939, a form of the drug was 
introduced to pharmacology (biotrepy) and medicine 
and w'us almost immediately proved to be clinically func¬ 
tional and acceptable. While the drug has been em¬ 
ployed somewhat in certain spastic entities, and to a 
large extent as an adjunct to convulsive shock therapy, 
its major use during the past three years has been as 
an anesthetic adjuvant iu both civil and military sur¬ 
gery. In the light of its increasingly widespread use, 
and in order to refute, as far as possible, errors of fact 
regarding the ethnobotany and pharmacognosy particu¬ 
larly of the current, clinically adequate (and Federally 
accepted) form of the drug, a detailed account of the 
occurrence in the literature of various of these miscon¬ 
ceptions seems necessary. This is especially so in view 
of the fact that certain of those misconceptions (scien¬ 
tific and historical) recently have been carried over into 
some few current medical articles and announcenientB. 

This report, in press, is scheduled to appear in the 
January-February, 1946, issue of Anesthesiology. 

Hiohard C. Gill 

Palo Alto, California 
Mumpsioius! 

Pespite the fact that Professor H. D. Smyth's splen¬ 
did Official Report (Princeton University Press, 3945) is 
entitled ‘'Atomic energy for military purposes," it is 
nuclear energy which is responsible for the effects of the 
so-called "atomic bomb." In 1919 P. V. Welle (J* 
Wash. Aedd. Sci., 9, 262) defined atomic forces as "those 
which maintain two or more atoms in equilibrium as a 
single system." The tremendous difference between 
atomic forces, as evidenced, for example, by the oxyhy- 
drogen flame, and nuclear forces, as evidenced by the 
so-called "atomic bomb" (which is estimated to release 
only about one-half of one per cent of the total mass- 
energy involved), may be seen from the following: 

4 grams H + 32 grams 0 = 36 grams HbO +136,000 ealorles 
1 gram H + 7 grams JLiP = 8 grams ,He* + 5,000,000,000 

calories 

Nuclear energy ii of a totally different order of magnl- 
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tilde than atomic or chemical energy, which heretofore 
was the basis of explosives. 

The unfamlUarity of the general public with the 
nuclear structure of the atom should not prevent aeien> 
tlsts from selecting a proper expression for what is now 
erroneously called the atomic bomb.” While this 
choice should be left to those who did the outstanding 
work, whatever expression is chosen should point up the 
fact that the energy released is nuclear. Possibly 
”nuclear fission bomb” might serve. A paper in Vol. 
VI of Colloid chemiairy, theoretical and applied, now in 
press, is entitled ” Potential nuclear energy and some 
consequences of its release.” The pioneer work on dif- 
fusion by Thomas Graham, father of colloid chemistry, 
was useful in working out the uranium fiuoride diffusion 
process at Oak Kidge, Tennessee, where U 235 was sepa* 
rated from TJ 238. In fact, it was in his paper on 

Liquid diffusion applied to analysis” {Philos. Trans. 
roy, Soc.y 18G1) that Graham proposed the word ‘‘col¬ 
loid” to describe those substances which, as regards to 
diffusion, “are slow in the extreme.” 

Please consider this as a protest against the perpetua¬ 
tion of a mumpsimtiSf a term introduced into our lan¬ 
guage to indicate persistence in obvious error, from the 
fact that an old priest who had for forty or more years 
used this word refused to change to sumpsimus, even 
when shown the correct word in the prayerbook. 

JXBOlOt Alkxakdee 

SO Maaft 41ai Street 
JVew Yorlc 17, New Yorlc 

PrO|>osed International Association of Scientists 

Would it not be appropriate for the American Asso¬ 
ciation for the Advancement of Science to join with the 
venerable British Association for the Avancement of Sci¬ 
ence in organizing a United Nations Association for the 
Advancement of Science? Such an international asso¬ 
ciation of scientists might servo, through the example of 
the American and British Associations, to promote the 
best interest of scientists generally, throughout the world, 
toward international harmony and good will. 

The American Association of Scientific Workers pro¬ 
poses that there be ‘full cxioperation with the United 
Nations Educational, Scientific, and Cultural Organiza¬ 
tion (UNESCO), which was created at the Charter Con¬ 
ference held at Ijondon in November 1945. Hepresenta- 
tives of forty-three nations unanimously approved the 
charter for UNESCO. The science division of UNESCO 
offers an opportunity for effective international coopera¬ 
tion in science. 

Perhaps the A A AS could suggest that scientific socie¬ 
ties throughout the world apply for membership in 
UNESCKD. This would form the basis for a United. 
Nations Association for the Advancement of Science. 

Such an organization could serve many important func¬ 
tions. Most importantly, it could help to maintain the 
standards and ideals of scientists throughout the world. 
It might effectively promote international eongresaes in 


various scientific fields. Helpfully to all scientists, it 
might publish a weekly intematiozial scientific journal. 
Indeed, Science and Nature might join together to be¬ 
come such an international scientific journal, of course 
with an opportunity for publication and trausiation of 
articles in various languages. Such an organization 
might effectively promote interchange of scientific work¬ 
ers and scientific information throughout the world. 

It appears that an admirable opportunity exists for sci¬ 
entists to indicate their interest in iuternatioual scientific 
cooperation. Much may depend on the reaction which 
scientists miiy give to this opportunity. 

Chauncbt D. Leakjc, Vice-President 
Medical Branch, University of Texas, Galveston 

The Portuguese Man-of-war as a Food Source for 
the Sand Crab (Emerita paciped) 

Along the windward side of the Island of Oahu, Ter¬ 
ritory of Hawaii, there are numerous sandy beaches which 
are widely frequented for bathing purposes. Although 
extremely popular and well adapted for recreational pur¬ 
poses, there arc at various times large numbers of the 
Portuguese man-of-war, Phyaalia utrionlus Escholtz, 
present in the water. These animals drift in from the 
open sea, and their poisonous sting is highly obnoxious 
to bathers. 

In an attempt to determine the number of individuals 
present at Lanikai Beach, the number of indivldtisls 
which had been washed up along a measured distance of 
the beach were counted. It was noted that there were 
many fewer along the beach than were present in the 
water and that such a method would not produce an 
accurate quantitative measure. Although it was not pos¬ 
sible to make any further observations on the number of 
Portuguese men-of-war present, the reason for the dis¬ 
crepancy in numbers was soon discovered. 

Along the beach at the intertidal zone, and concen¬ 
trated particularly in the area of wave wash, are to be 
found large numbers of the Pacific sand crab, Smerita 
pacifioa (Dana). These animals were observed to grasp 
the Portuguese man-of-war as it was being washed in 
and draw it quickly beneath the sand. In many in¬ 
stances the crab was observed to have difficulty in draw¬ 
ing the float under, and the next wave would carry both 
crab and coelenterate higher onto the beach. As a Portu¬ 
guese man-of-war became stranded, numerous sand crabs 
were observed scurrying toward it from distances up to 
five feet during the interval between waves. The stimu¬ 
lus for this behavior is evidently visual, since it was 
observed to be preceded by the extension of the stalked 
eyes above the surface of the sand and outflowing water, 
and the conditions would seem to exclude the use of the 
other senses. It is possible to collect large numbers of 
the sand crab by digging out the sand beneath sudi 
stranded Phyaalia. In two instances, 23 and 11 indi¬ 
viduals of both sexes and of different sines were obtained 
by scooping out a doable handful of sand under Phyaalia 
with floats which measured 2.5 and 2.0 inches in length, 
respectively. Local beach Ashermen collect the sand crab 
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for bait bjr digging beneath atranded mon-of-war in this 
manner. 

There can be no doubt that the sand craba utilises the 
Phyaalla for food, inasmuch as the blue color of the 
tissues of Physalia could be readily observed in the 
mouth, stomach, and gut of crabs taken in the manner 
described above. Furthermore, microscopic examination 
of the digoativo-tract contents demonstrated the presence 
of nematocysts. The poison appears to have no deter' 
rent effect on the crab. The sand crab was not observed 
to feed on any other material which was washed ashore, 
although pieces of flsh and meat were used In an attempt 
to attract them. It seems unlikely that these animals 
feed exclusively upon Physalia, but it is certain that this 
coolenterate constitutes an important item in their diet. 

David D. Bonnet 

Honolulu, T. JT. 

High School Science 

The anomalous situation of a dec Lining registration in 
science courses in the high schools in an age which has 
boon called either the Scientific Age*^ or the “Atomic 
Ago“ is a concern of all who are interested in the ad' 
vancoment of science. 

Before the outbreak of the war there had been a con¬ 
stant decline in the election of science courses. The war 
training program resulted in an artificial boom. Boys, 
particularly, wore either programmed arbitrarily in sci¬ 
ence courses as a preparation for induction in the Army, 
or they were persuaded to take such courses by the lure 
of more favorable assignments in the Array. Now there 
are indications that the decline has been resumed. How 
may we account for this apparent lack of interest in sd* 
ence election in an age when science and its applications 
are having such tremendous influences in shaping our 
lives t 

It may appear trite to repeat that the primary function 
of secondary schools is to give the pupils the most desir¬ 
able educational experiences at the adolescent level. Sec¬ 
ondarily, they should be concerned with “preparation for 
life beyond the high school. “ We have had a very ex¬ 
tensive experiment under the auspices of the Progressive 
Education Society in its Fight-yoar Study, the rosults of 
which support the validity of these objectives in the order 
named. Nonetheless, we still use the criteria of college 
entrance requirements as the chief determinants of the 
high school curriculum for those who plan to continue 
their education beyond the secondary schools. 

Here I believe is the crux of the problem. Oolloge ad¬ 
mission boards have accepted a year of science as ade¬ 
quate preparation for college work as against throe or 
more years of language, two or more years of mathe¬ 
matics, three or more years of social studies. The college 
adnuBsion boards are undoubtedly influenced by their 
members, which include the professors of the various sub¬ 
ject areas. May we then place the re^onsibility for this 
inadequate science requirement upon our college profes- 
Bors Of edencet I believe we may do so with some justi- 
fleatieB. 


It has been my experience, as well as that of many of 
my colleagues, that many oollege professors of science 
are inclined to belittle science instruction on the secon¬ 
dary school level. It is a very common experience to re¬ 
quire pupils who have had secondary school science to 
repeat such work in the colleges. We have the testimony 
of great numbers of our students who have had chemistry, 
for example, that the work they had in onr high schools 
was in every way comparable in quality and quantity with 
that of the freshman course in college. The same judg¬ 
ment has been made with respect to biology and physios. 

In committee meetings between college professors and 
administrators and secondary school teachers and admin¬ 
istrators, I have hoard it asserted that the science pro¬ 
fessors would just as soon have the high school graduates 
come to college without any science preparation. And 
such statements are made in the presence of professors 
of other subject areas. Language men hold no such su- 
porior attitude, and accept at face value the language 
preparation given in secondary schools. 

I cannot speak with authority of the quaUty of the sci¬ 
ence instruction in other secondary schools in this country, 
but I do know what it is in this large city, and I am 
quite certain it is matched in most of the high schools of 
the country. Certainly the science instruction in any 
high school is as effectively done as is that in any other 
subject area. Why, then, should not our oollege pro¬ 
fessors of science accept the work done in high school 
science as adequate preparation for advanced study as 
professors in other subject areas do I 

The present one-year entrance requirement may be, and 
often is, satisfied by a first-year science course in “ gen¬ 
eral “ science. The cour.se Is general and elementary, 
the children are immature, the teaching procedures neces¬ 
sarily largely demonstrative and descriptive, and the con¬ 
tents pretty well forgotten by graduation time. If a boy 
or girl is accepted for admission to a college with only 
such science preparation, the college science professor 
may not draw any conclusions from it as to the quality 
of secondary school science instruction. 

I am writing this note to emphasize the need and im¬ 
portance of a continuing science program throughout the 
period of education of all children. Oollege science pro¬ 
fessors may not, and should not, remain aloof. Promot¬ 
ing the study of science at lower levels will not only 
improve the quality of instruction possible at higher 
levels, but will promote an interest in science in the com¬ 
munity and in the country, and develop the knowledge, 
attitudes, and appreciations necessary for life in this 
scientific age. 

Specifically, if college admission boards were to require 
a throe- or even a two-year science sequence for admission 
to college, it would improve the situation immeasurably 
with respect to the study of science in secondary schools. 
The three-year sequence is the more desirable, for it will 
enable the secondary schools to give the pupils a more 
rounded science experience. We should accept a two-year 
seqtienco os a step in the right direction. 

Obablkb a. Gbaicet, Administrative Assistant 
Midmood High Bchoolt Brooklyn, Hem York 
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Tb^ social systems of American ethnic groups, (Yankee 

City Series, Vol. Ill.) W. Lloyd Warner and Leo Srole. 

New Haven, Conn.: Yale Univ. Press; London: Hum¬ 
phrey Milford, Oxford Univ. Press, 1945. Pp, xii + 318. 

#4.00. 

This aeries is a siguiiicazit contribution to the social 
seiencoa as an ambitious attempt to analyze in detail the 
life of a modern Ameiican city with the methodological 
tools of the anthropologist as well as those of the 80 ci> 
ologist. In the present volume tho authors describe the 
processes and extent of adaptation of the various ethnic 
groups to the culture of the city. It is on addition both 
to the general description of life in Yankee City and to 
our knowledge of the problems of immigrant peoples ad> 
justing to an alien culture. 

The scope of the study is summarized by the authors 
in these terms: 

^*1, To describe in detail . . . the steps and processes 
by which eight ethnic groups have 

a. progressively advanced in the major status 

hierarchies of Yankee City and 

b. progressively adapted the internal organiza¬ 

tion of their community systems. 

2. To analyze the factors « . . attending these 
processes. . . . 

3. To abstract wider generalizations concerning the 
nature of social assimilation and acculturation*' (p. 32). 

The,advance of the ethnic groups in residence location, 
economic status, and social status, and changes in such 
institutions as the family, the church, language and tho 
school, and ‘ * associations" are analyzed comparatively, 
institution by institution. These analyses are carefully 
done in terms of the precise historical circumstances 
effecting each change. Much detailed information is 
added to our knowledge of how culture change is initiated 
and the manner in which old institutions adjust in culture 
contact. 

However, the general idea that ethnic groups experi¬ 
ence “conflicts" and undergo “adjustments" baa long 
been established and accepted. It is time to take the 
next step and study acculturation as a condition of forced 
and accelerated change of culture patterns, in which the 
relationships between institutions and their function in 
terms of human needs are thrown into relief, and thereby 
use the “laboratory situation" of acculturation to facili¬ 
tate an understanding of the dynamics of culture. To do 
this the authors should have treated tho cultures as units, 
for to study culture one must study it as a complete 
pattern of functionally related institutions. As a matter 
of fact, even individual institutions should not be studied 
apart from an explicitly stated cultural framework, since 
the significance of any one institution lies in its func¬ 
tional relationship to the entire pattern. 

Also, treatment of our contact with ethnic groups as 
though it is merely a matter of their becoming American¬ 


ized is a tacit concession to othnocentrism. Acculturatioii 
is not a one-sided affair. Cultures in contact influence 
eaeh other. Furthermore, an entire field of study, tho 
influence of the subordinate groups on the domhrant 
group and on other subordinate groups, is automatically 
excluded from consideration. 

The authors present their * * wider generalizations con¬ 
cerning the nature of social assimilation and accultura¬ 
tion" in the form of a statement that the “degree of 
subordination" and the “period of assimilation" of 
ethnic groups in America are a function of: (1) cultural 
divergence from tho American norm, (2) racial diver¬ 
gence from the American norm, or (3) a combination of 
(1) and (2), A table is presented, based on this gen¬ 
eralization and using language and religion as tbd sole 
criteria of cultural similarity. This table is offered as a 
basis for predicting the fate of ethnic groups introduced 
into the American milieu. 

There Can bo no issue with the generalization that 
cultural and racial similarity tend to facilitate assimila¬ 
tion into American society; it is what one with a knowl¬ 
edge of the history of American ethnic groups would have 
concluded a priori. However, exception may be taken to 
using such a simplistic scheme as a basis of predletioh. 
Causation in the social sciences is not a simplo affair of 
one or two variables, but is the result of a number of 
variables, some of which tend to be dominant in most 
instances. These variables are conditioned by historical 
clroumstances which often give dominance to variables 
which have previously been regarded as minor factors. 
A number of additional variables may be suggested which 
have at times played important roles in determining the 
fate of ethnic groups: the size of the group in relation 
to the assimilating groups, the prestige of the country 
of the group's origin, the ability or inclination of the 
group to accommodate rapidly (which can be a matter 
quite apart from its cultural similarity), plus all the 
possible accidental historical circumstances which may 
surround the meeting of the two groups. Exceptions 
may be noted among the groups studied by the authors. 
Some of the groups did not * ‘ advance'' during the early 
years of their residence in Yankee Oity largely because 
they wanted to earn money to take back to Europe and 
did not want to advance in the social system of Yankee 
City. On the other hand, the Jews advanced rapidly, 
despite the fact that by virtue of their language and 
religion they belonged at the bottom of the list of these 
ethnic groups. Their advancement was due to their 
superior familiarity with business life, a cultural factor 
not considered in the authors' table. 

Kevertheless, the field work, analysis and writing of 
this study are excellent. When confronted with a con¬ 
crete problem of causation, the authors do not rely on the 
simplism of the final chapter, but make a detai^d 
analysis In terms of all relevant factors. IdkOt^ise, the 
description of institutions strei^ their function in a 
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For millions of American men and 
women, productiveness is earning 
power. One of the faaors which most 
directly affects productiveness — the 
chance for useful service and income— 
is the efficiency of eyesight. When vi¬ 
sion is fight, learning is quick, think¬ 
ing is clear, actions are sure, 

The first products of B&L were 
spectacles. For the 93 years since its 
founding, this firm has taken the lead 
in the development of products for the 
scientific correction of vision—refrac¬ 
tive and diagnostic instruments of in¬ 
comparable precision, ophthalmic lenses 
of advance acsign, spectacle frames and 
mountings, and laboratory machinery. 
Bausch Sc Lomb Optical Company, 
Rochester 2, N, Y. 
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■ .. -alt signs point to these 

new HOEBER texts 

Nauss 

MEDICAL PARASITOLOGY 
& ZOOLOGY 

“^The OBsentiiils of paraBitology and zoology, in¬ 
cluding laboratory technics. ''Woleomed as on 
important, useful, much needed textbook for medi¬ 
cal students, teachers, and technicians,'^ sayu Arch, 
Path, By Prop. Ralph W. Nauss, M.T)., Cornell 
Univ. Mod. School; 5.95 pp, 9S illwfl., $6,00 



Thienes 

FUNDAMENTALS OF 
PHARMACOLOGY 

For Students & Practitioners 

''’“•^TJp-to-the-socond pharmacology by Prop. Clin¬ 
ton Thienes of Southern Calif., widely adopted 
in tho few months since publication. All impor¬ 
tant U.S.P.XII preparations are included. '‘Novel 
arrangement, condensed form, and readable style 
make it a book teachers may recommend without 
rcBervation,' *— Ann, Jni, Med. 536 pp, 36 Ulus., 
$5.75 


Everett 

MEDICAL BIOCHEMISTRY 

-^Highly successful text reflecting y^ars of teach¬ 
ing experience, by Prop. Hark Everett of Okla¬ 
homa. Writes the J, Amer. Med. Colleges: “Clari¬ 
fies in a simple way the relation of biochemistry to 
medicine and its problems." This popular bio¬ 
chemistry text is also a convenient valuable gradu¬ 
ate reference. 70S pp,, 103 tables 4r charts, $6.76 

- *mail today! -—- 

PAUL B. HOEBER, INC. Publishers 

Medical Book Dept, of Harper ft Brothers 
40 B. 33rd St., New York 16. N. Y. 

Please send mo; . 

□ On approval Q Charge Q Check end. 

Name: ...Address: —___ 


broad, cultural framework, which is apparently on Im¬ 
plicit referent for the anthers, even though it is nowhere 
explicitly stated. 

Bathokd a. Bauer, Ensign, tTBNB 

Washington, D. C, 

AdtioHces in earbobydrate chemistry. (Vol. I.) W. W. 

Pigman and M. L. Wolfrom (Ed), New Yoric; Aca¬ 
demic Press, 1945. Pp. xii + 374. $6.00. 

This book is the first volume of a series, which is de¬ 
signed to present special topics in the chemistry of the 
carbohydrates as completely as the literature will permit 
at the time of the preparation of the manuscript. It i» 
fortunate indeed that the word “recent" was not pre¬ 
fixed to this name, for such a prefix has no dgnificonoe 
within a few weeks or months of the time the book ap¬ 
pears On the market. 

According to the Preface, “The increasing tempo of 
research and the consequent increased specialization of 
research workers make it desirable to provide frequent 
reviews of important developments in carbohydrate 
chemistry, not only for the carbohydrate chemist, but 
also for research workers in other fields and industrial 
chemists and teachers." 

The current volume devotes S6 pages to the Pischer 
cyanohydrin synthesis and the configurations of higher- 
carbon sugars and alcohols (C. 8. Hudson); 40 pages to 
the altrose group of substances (Nelson K. Bichtmyer); 
52 pages to carbohydrate orthoesters (Eugene Pacsu); 
18 pages to thio- and eeleno-sujgars (Albert L. Raymond) ; 
28 pages to the carbohydrate components of the cardiac 
glycosides (Robert C. Elderfield); 18 pages to metabolism 
of the sugar alcohols and their derivatives (0. Jelleff 
Carr and John C. Krontz, Jr.); 54 pages to the chemis¬ 
try of the nucleic acids (R. Stuart Tipson); 32 pages to 
the fractionation of starch (Thomas John Schoch); 30 
pages to the preparation and properties of starch esters 
(Boy L. Whistler); 36 pages to cellulose esters of organic 
acids (Clmrles B. Pordyce); and 30 pages to the Index. 

The footnote bibliographies list 1,001 literature cita¬ 
tions. The book Is written well, edited well, and printed 
well. It is a must volume for any scientific library. 

Edward F. DxQzaiN0 

. Purdue University 


Scientific Book Register 


Addison, Herbert. A treatise on applied hydraulies. 
(Srd cd.) New York: WUey, 1945. Pp. 628. (Dins- 
trated.) $6.50. 

Anbon, M. L., and Edsall, John T. (Eds.) Advanees 
in protein chemistry. (Vol. II,) New York: Academic 
Press, 1946. Pp. xlv-1-443. $6.50. 

Bailet, Alton Edward, Indwtiial oU and fat prodnete. 
New York: Interscienee Publishers, 1945. Fpf 746u 
(lUnstrateA) $10^00. 
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FOR YOUR CONVENIENCE—BJBLrOCJMPHy: 


FiberglciS* Materials in Medicine 


Many data have been compiled 
by phyeicians and others en* 
gaged in medical research as a 
result of increasing interest in 
FIberglas Materials and their 
medical aspects. Some of them 
may help you solve a problem. 
Check the numbers of the 
items in which you are Inter- 
estedv or merely mail the 
coupon for a copy of “Pioneer¬ 
ing Uses of FIberglas in Medi¬ 
cine”. 


J. "Glaw risuitic Ca*t'* by Roger Ander- 
6004 M.D.. and Herbert K, Erickeon. 
M A, tn r^e Ameriatn JonnuU of Surtery^ 
LXJX, 3 (September 1945). pp. 299-305. 

3. ‘*Fiberglas Used as a Root Canal Fill¬ 
ing Materiar' by Harry Maeth, D.D.S.. in 
The Dental Dige^t^ LI. 10 (October. 194o), 
pp. 555-556. 


3. '^Significance of the Nitrogen Lom in 
the Exudate from Surface Burns" by John 
W, Hlrihfeld. M.D.. Harold H. Williama. 
Ph.D.. William E. Abbott. M,D„ Carl G. 
Heller, M.C.. Ph.D,, and Matthew A. 
Pilling, M.D., In Surgery, XV, 5 (May, 
IM4), pp. 766-773. 


4. ‘'FIberglas Suture Material" by Roy 
Philip SchoU. M.D., and Philip S. Mount- 
ioy, M.D., in The Americau Journal of 
Surgery, LVI. 3 (June. 1942), pp. 619-621. 

R. ‘'New Type Plasma Filter Will Aid in 
Prevention of Fatal Wound Shock" in 
.S'«rgteaf Buxfwssj, V, 5 (May, 1942), pp. 
20 - 21 . • 


6. "Rayable Cause as a Factor of Safew 
In Surgical Operations" by Edward F. 
Lewison. M.D.. in Bulletin of the American 
College of Surgeons, XXVIl, 1 (January, 
1942), pp. 39-40. 

7. “The Effects of FIberglas nn Animal 
and Human Skin" by Marion B. Sulzber¬ 
ger, M.D., and Rudolf L. Baer, M.D., in 
Industrial Medicine, XI. 10 (October, 
1942). pp. 482-484. 

fi. "FIberglas Health Hazard Investiga¬ 
tion" by Walter J. Slebert, M.D., in 
Industrial Medicine, 


V. “Hazards of Exposure to Glass Wool, 
Glass Frit or Koam-Glass" by B. J. Hein, 
M.D., In The Journal of the American 
Medical Association, CXXIV, 3 Oanuary 
15. 1944), pp. 287-1S6. 


10. Report of the Director of The Trudeau 
Toundation^lW by leRoy U, Gardner. 
M.D., last page, describing findings based 
on inhalation tests in whi^ animals were 
exposed to glass fiber dust. 


11. Health Aspects of Ribergjlas Materials, 
8-page brochure, published in April 1945, 
for plant physidana, industrial hygienists, 
safety engineers, and others Intere^ed In a 
documented summation of facts relating 
to the subiect. 


13. Transcript of Remarks on "Health 
Aspects of Ftbergloji Materials" by W. G. 
Hazard, U.S.P.H.& In Proeeedinu of the 
RMe Island Industrial Heallk Institute, 
May 19. 1943. 


13. "Safe Handling of FIberglas In Ship¬ 
building" by Edward G. Ames in Ji>44 
National Safety Congress Transactions. 

14. "Use of Fibrous Glass by the Army 
and Navy", by Major Hubert D. Reiser. 
A.U.S.. in Mining Technology, VII, J 
(May, 1943), pp. 1-14. Coot^ns a com¬ 
prehensive de^ption of manufacturing 
processes. 


15. "Fibrous Glass Insulation: Health 
Aspects of", Joint memorandum (Decem¬ 
ber 30, 1942) of the Bureau of Ships and 
the Bureau of Medicine and Surgery 
(BUMED FS/8J8-1 (103)). 

16. Pioneering VsesofPiberglas Materials 
«n Medicine, IdHpage brochure describing 
ways in which FIberglas is being used to 
solve medical probJema 


FIBERGLAS 

*T. M. Rsg. V. S. Pat. Off. 



Please send me the items 
checked below: 

1. 2,. 3, 4, 3, 6, 

7, 8, 9, 10, 11, 12, 
13, 14, 1.5, 16 

Samples of FIberglas, in any 
available form, wUl also be 
sent to qualified peraone. 


OWENS-CORNING FIBERGLAS COR?, 

2036 Nicholas Bldg., Toledo 1, Ohio 

Name. 

Address... 

Street.City. 
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Bancroft, Frederic W., and Murray, Clark Bat. But- 
gicaX treatment of the motor-skeletal system. (2 vol«.) 
Philadelphia; Lippincott, 1946. Pp. 1254. (Dlus- 
trated.) $20.00. 

Barron, Harry. Modem plastics. New York: Wiley, 
1946. Pp. 680. $7.60. 

Bell, Eric Temple. The development of mathematics. 
(2ud ed.) New York: McGraw-Hill, 1945. Pp. 650. 
$5.00. 

Bothman, Lewis, et ai. (Eds.) 194S year hook of eye, 
ear, nose and throat. Chicago: Year Book Publishers, 
1945. Pp. 644. (Illustrated.) $3.00. 

Burrows, Harold. Bio2oj5fica? actions of sex hormones, 
Cambridge: TTniv. Press, 1045. Pp, x-1-614. $8.60. 

Campbell, John D. Everyday psychiatry, Philadelphia; 
Lippincott, 1945. Pp. 333. $6.00. 

OooA, Arthur F. Familial nonreaginio food-allergy. 
(2nd ed.) Springfield, Ill.;. C. C. Thomas, 1945. Pp. 
191. (Illustrated.) $3.75. 

Foot, Nathan Chandler. Pathology in surgery, Phila¬ 
delphia; Lippincott, 1945. Pp. 511. (Illustrated.) 
$ 10 . 00 . 

Groff, Robert A., and Hourz, Sara Jane. Manual of 
diagnosis and management of peripheral nerve injuries, 
Philadelphia; Li^tpincott, 1945. Pp, 188- (Iliustrated.) 
$ 8 . 00 . 

Hawley, Gesbner G., and Lkifson, Siomund. Atomic 
energy in war and peace. New York; Bcinhold, 1946. 
Pp. x + 211. (Illustratod.) $2.50. 

Huygens, Cheistiann. Treatise on light, (Tr. by Syl- 
vanus P. Thompson.) Chicago: Univ. Chicago Press, 
1945. Pp, 140. (Illustrated.) $1.60. 

Jack, Homer A. Biolo^icaZ field stotiojw of ike world, 
(Chronica Botanlca, Vol. 9, No. 1.) Waltham, Mass., 
Chronica Botanica, 1946. Pp. 74. $.25. 

Jamieson, E. B. A companion to manuals of praotiodl 
anatomy. (6th ed.) New York; Oxford, 1946, Pp. 
744. $4.50. 

Keefer, C. S., and Anderson, B, G. PenioUlin in the 
treatment of infeotions. Now York; Oxford, 1945. Pp. 
56. $2.00. 

Leffingwell, Gboroia, and Lesser, Milton A. Olycerin, 
its industrial and commercial applications, Brooklyn, 
N. Y.: Chemical Publishing Co., 1945. Pp. 268. (Hlue- 
trated.) $5,00. 

Lister, Eugene C. Electric circuits and machines: an 
introduotion to practical electricity. New York: Mc¬ 
Graw-Hill, 1945. Pp. 370. (lUustrated.) $3.60. 

LuRos, Gretchen O., and Oram, Florence, 
of chemistry, (6th ed.) Philadelphia: Lippincott, 
1945, Pp. 637. (Illustrated.) $3.26. 

Maokeneie, BeWitt. Men without guns, Philadelphia; 
Blakiston, 1945. Pp, xll + 48. (Illustrated.) $5.00. 


Major, Balph H. datfsic descriptions of disease, (8td 
ed.) Springfield, Hi.; 0. C. Thomas, 1946. Pp. 679. 
(Illustrated.) $6.60. 

Marshall, F. H. A., and Halnan, E, T. Physiology of ■ 
farm animals, (3rd ed.) New York; Macmillan, 1946. 
Pp. 351. (Illustrated.) $4.50. 

Mawhinnky, M. H. The heating of steel. New York; 
Roinhold, 1945. Pp. viii + 205. (Illustrated.) $4.76. 

McAtee, Waldo Lee. The ring-necked pheasant and its 
management in North America, Washington, B. C.: 
American Wildlife Institute, 1945. Pp. 331. (Illus¬ 
trated.) $3.50. 

McKee, Edwin D., and Bebser, Charles E. Cambrian 
history of the Grand Canyon region, Pt. I; Stratig¬ 
raphy and ecology of the Grand Canyon Cambrian 
(McKee); Pt. II: Cambrian fossils of the Grand 
Canyon (Bessor). Washington, D. C.: Carnegie Insti¬ 
tution of Washington Publication 563, 1945. Pp. 
viii + 232. (Illustratod.) $2.50 (paper) ; $3.00 (cloth). 
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Uniform Luminescent Materials^ 

C. G. A. HiU, AJUC., B.Sc. 

Ma$€rud RMareb lMbof4Uwry, FbiUpi Ijmps, Lid,, London, En^Umd 


T he phenomenal INCBEASE m the pro¬ 
duction of luminesoGut materiale in Britain 
since the advent of fluorescent lifting has 
raised mantifaoturing problems of a type not usually 
associated with inorganic preparations. These prob¬ 
lems are due to the difficulties which arise when at¬ 
tempts are made to produce large quantities of mate¬ 
rial having uniform luminescent charactenstios. 

There are several properties of luminescent mate¬ 
rial, or phosphore, which may be considered its lumi¬ 
nescent cbaracteriatioa. The physical properties of 
all crystalline solids can be divided into two classes: 
those which are the same for any two specimens of 
the same material, and those which are influenced by 
the past history of the particular sample. The ^struc¬ 
ture sensitive’’ properties which form the second class 
are often very sensitive to the presence of small 
amounts of impurity. Luminescent characteristics of 
inorganic solids which fall into this class are as fol¬ 
lows: 

(1) Rneitation opectmm. Most materialB are excited 
by a broad band of wave lengths in the ultraviolet, hav¬ 
ing one main, and possibly subsidiary m a xim a. The 
position of the band usually coincides with the long-wave 
length edge of Uie fundamental crystal absorption, but 
the details will depend on the method of preparation 
(Kg. 1). 

(2) Emission spectrum. The energy distribution of 
the emitted light U often the most Important charoeter- 
istie of the material, because it determines the color. 
In certain cases this is very difficult to control. In com¬ 
mercial phosphores it consists of one or more bands 
from 500 to 8,000 angstroms wide, and it may extend 
considerably into the ultraviolet 
(8) Xfflctencp, No absolute value can be given to the 
efficiency ef any luminescent material which will be sig- 
nldeaat in all its applications, because of the eomplexity 
of the phenomena involved. For practical purposes, there¬ 
fore, it is customary to compare the relative effidendes 
of dtffierept matcoials under conditions of eomitation 

^A^owledfiaents are due to Mr. J. A. tl..v^Moll imd 
the </t nUIpb lauospa XM, tor permission to imb* 

ihii paper. 


similar to those met with in use. In Ckdtation by aUra* 
violet light the quantum efficiency is a signfficant figure) 
but this must be coupled with the wave lengths of exei- 
taUon, and emission of the energy conversion is required 
(since the energy of one quantum E, of wave length X, 
is he/X), and finally, the sensitivity of the eye to li|^t 
of different wave lengths must be considered if the Ught 
output is to be estimated from any absolute physical 
measurements. 



Fia. 1. Excitation spectra of sine silicate phos- 
pbores at room temperature: o. ZntSlO«—Mn !*/«••: 
h, ZntSlOr-Mn 0% ; o. ZmSlO*—Mn 2% (band 
system enlarged); a. Zii>SlO«—^Mn (band system 

enlarged). 

(After Kroger. F. A. Phpeioa, 1080, 6, 764.) 

In caihode-ray tubes the effldeney of the luminescent 
material is often a function of the electrical charaeter- 
istios of the tube, the thickness of the layer of material 
and the nature of its support, while in the case of X-ray 
screens the effidency is largely determined by the absorp¬ 
tive power of the material and so will vary with the wave 
length of the radiation used. 

(4) Fhosphoresoenoe, Of the total energy which is 
absorbed during the excitation of a phosphore, a part is 
emitted immediately (fluoreseenoe), a part is degraded 
into heat, and a third part may be stored for a period 
within the crystal, to be liberated later by either of the 
above processes. The phosphorescent characteristics of 
the material are determined by the total amount pf energy 
which is stored within it and the rate at which part of 
this energy Is re-emitted as light. It is difficult to spedify 
these charaeteristios absolutely, and for praotieal pur- 
posci rdative measurements are used. The reqairements 
of various appHoations differ widely. Some may require 
166 
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oomplete exthustion within a few milliseeonds, while 
others may need a continuous glow lasting several hours. 

In addition to these specifically luminescent char¬ 
acteristics there are all the usual physical and chemi¬ 
cal properties of any pigment, such as particle si^c 
and stability. The control of each brings its own 
problems. 

Tueoiibtical Fkahework 

Only a very brief outline can be given here of the 
theoretical framework by which these properties are 
related to each other and to the composition and 
method of preparation of the phosphores. Several 
reviews have boon published in recent years which 
deal with the matter in greater detail (i). 

The electrons of an atom in a gas, as is well known, 
occupy certain discrete energy states and can be ex¬ 
cited, by various means, into other states of higher 
energy provided that these are not already occupied. 
Such transitions are accompanied by the absorption 
or emission of practically monochromatic radiation. 
When a large number of atoms are brought together 
to form a crystal, the energy levels of the outer 
valence electrons are profoundly modified, owing to 
the development of the binding forces which hold the 
crystal together. 

' The sharp levels of the individual atoms broaden 
out into bauds (Fig. 2), Each broad band of allowed 



energies is made up of discrete states, but these are 
so dense, being equal to the number of ions in the 
crystal, that they can be considered as continual. It 
is no longer possible to say that any particular elec¬ 
tron is associated with any one particular ion; tbey 
ate all shared by the whole lattice. The electron 
population of any band is limited by the fact that 
ea<di of ito component levels can be occupied by only 


two electrons having opposite spins. In all ionie orys^ 
tala there is a filled^ band in which every allowed level 
is fully occupied, separated by a gap of several elec¬ 
tron volts from the next band above it, which is nor¬ 
mally empty. 

Electrons may be excited into this upper band by 
the absorption of a quantum of radiation of suffi¬ 
ciently short wave length, and once there, in a per¬ 
fect crystal, they would be free to move under the 
lattice under the infiuence of an applied electric field. 
An excited electron will eventually return to the lower 
band, either by a direct transition with the emission of 
a quantum of radiation, or by a more complex mecha¬ 
nism, connected with the thermal vibrations of the 
lattice by which the energy is lost as heat. For most 
pure substances, at ordinary temperatures, the latter 
is the case. 

If, however, the cneigy gap between the two bands 
is bridged here and there by other allowed energies, 
light emission is more likely to take place. This is 
just what may happen when a small amount of an 
impurity ion is introduced into the crystal lattice. 
The discrete levels of the impurity ion, which remain 
localized in its neighborhood, may fall within the for¬ 
bidden energy gap. The excited electrons may then 
fall from the upper band to one of these levels, emit¬ 
ting a band of wave lengths, the position of which 
will depend on the size of the energy gap between the 
bottom of the band and the impurity level. 

When the impurity ion possesses a large number of 
closely spaced levels in this region, there is even less 
chance of a visible emission than for the pure sub¬ 
stance, as transitions between these levels will result 
only in the emission of very small quanta in the infra¬ 
red, These two possibilities correspond to the action 
of **activators,” without which many materials will 
not luminesce strongly at room temperatuies, and 
^^poisons,” the presence of which kills Inminesoence 
which would otherwise be evident. 

Theory at present gives little indication of the con¬ 
centrations at which activators should be used, but 
empirical data show that optimum concentrations 
vary for different methods of excitation of the same 
material, apart from wide variations between different 
materials (Fig. 3). 

The introduction of the activator produces strains 
in the lattice, and these result in local disturbances 
of the energy bands. Similar effects are also pro¬ 
duced by a number of other types of lattice defect 
which are present in ell normal crystals. They are 
usually due to the displacement of lattice ions from 
their normal positions. Electrons excited into the 
empty band may become trapped in the neigbbothood 
of these defects, to be liberated later themnd 




SCIBUCE 


157 


Eebruary 8,1946 

▼ib^ratlons. Tbea^ dectrouB aoccnmt for tho very 
long pbosphoresaence of eertais materials. The num¬ 
ber and type of defect can be controlled to some 
extent by the heat treatment given to the material. 



Intencilty of zinc Blllcate excltod 
by (I) 740 A.tJ.* (!I) 2.037 A,U.. 
and (111) S.OOO A.U. 

{After Ruttenaucr, AJi. Tech. Phye^t 1038. 19. 148.) 

Practical Aspbctts 

The nieohaniam of luminescence gives some ex¬ 
planation of the necessity for extremely careful con¬ 
trol of every stage in the manufacture of a phos- 
phore. There is, however, a considerable variation 
in the tolerances which can be allowed as between 
one phosphore and another. In one case the emission 
spectrum may be invariable and the efficiency sensi¬ 
tive only to the heat treatment and the parity, while 
in another case the emission spectrum may be sensi¬ 
tive to very slight changes in the composition and the 
firing schedule. 

For certain purposes the particle size must be con¬ 
trolled within narrow limits at about a two-inch di¬ 
ameter. Normal methods of comminution can eeldom 
be used freely, because of the destructive elloot of 
grinding on the lominescenoe, so that efforts have 
been made to produce the material with the correct 
particle size in the first place. 

Below are details of the preparation of three lumi¬ 
nescent materials whidi are suitable examples of the 
three most important chemical classes; the silicates, 
the tungstates, and the sulphides. For this purpose 
it is assumed that the two first axe to be used in a 
normal fluorescent lamp and that the sulphide is to 
be a component of a white television screen. 

Zinc berylUum Hlieate. This material, which is 
activated by manganese, can be prepared so os to 
fluoresee with any oulor between a very greenish 
yellow and a deep orange. The first step in its prepa¬ 
ration is the pnrifioation of its constituent oxides. 
Tarious can be used to purify the zinc, 

beryUitim, and manganese, most of which rely on 


w^-known reactions of analytical ehemistry. The 
purification is sufficient in this case when the copper, 
iron, and nickel content are all below 0.001 per cent 
and that of all other heavy metals is less than 0.01 
per cent {2). The silica can be purified by distilla¬ 
tion of an organic compound, such as ethyl silicate, 
which is hydrolized to give a silica gel (Brit. Pat. 
498,556). Suitable proportions of the oxides (de¬ 
pending on the required color) are mixed with the 
silicon compound, which is then hydrolized and the 
mixture dried and pulverized. Useful luminescent 
materials can be prepared in which the ratio of SiOg 
to metal oxides diflers widely from that indicated by 
the orthosilicate formulas, 2 hi 2 Si 04 and Be 2 Si 04 . 
Materials in which the proportions vary as follows 
have been patented (Brit. Pat. 5131584): 

ZdO 10—^0% SJO« 11—88% 

BeO 1—40% Mn 1— 

The dry powder is then fired in a silica vessel to a 
temperature between 1,000® and 1,250® C., held there 
for up to two hours, and finally cooled, either in air 
or by immediate quenching in cold water. The pre¬ 
cise details of this heat treatment have a considerable 
effect on the emission spectrum and the phosphores¬ 
cent behavior of the resulting material. It is there¬ 
fore necessary to control them as closely as possible, 
and to ensure that the whole of each batch reaches the 
same temperature in the furnace. 

The material is then ground to the desired size, 
and in some cases a second firing may be given aftm* 
the grinding to restore the efficiency. If this is done, 
special care must be taken to avoid sintering of the 
powder. Various special techniques have been sug¬ 
gested for avoiding this, such as blowing the powder 
through the furnace as a (sloud of dust (U. S. Pat 
2,190,082). 

Magnesium tungstate. No activator is required 
for this material, which invariably fluoresces with a 
blue-white color. Its efficiency and stability, however, 
are very dependent on the purity of the materials 
used. The magnesium oxide may be purified by stand¬ 
ard chemical methods. The tungstic oxide is passed 
through a cycle, familiar in the preparation of pure 
tungsten for lamp filaments, in which ammonium 
tungstate is recrystallized and converted into tungstic 
acid and the acid dissolved in ammonium hydroxide 
and recrystallized as ammonium tungstate. The cycle 
is repeated nntO the material is sufficiently pure, the 
limite in this case being of the order of 0.005 per 
cent for iron and copper (Brit. Pat. 6131684). 

The oxide for carbonate of magnesium is mixed as a 
wet paste with the tungstic acid, dried, ground, end 
fired at 1,000® C. for one hour (Brit. Pat. 469,732). 
As in the case of the silicate, a second firing may t»e 
necessary after the material has been ground to idze. 



MB 

Zinc Mulphide: copper. Pore amorphous jdne sul¬ 
phide is first obtained by precipitation with hydro¬ 
gen sulphide from a purified zinc solution. The toler¬ 
ated amounts of heavy metal impurity are very much 
smaller than for the silicates, quantities of 0.0001 
per cent of iron or nickel having a marked effect on 
the luminescent characteristics. The dried precipi¬ 
tate is then mixed with about 2 per cent of sodium 
<diloride and 0.1 per cent of copper chloride (Brit. 
Pat. 550,800). The mixture is fired in an atmosphere 
of nitrogen for two or three hours at 1^00^ C., after 
which any sodium chloride remaining is washed out 
with water. The resulting material has a strong green 
emission, while its phosphorescent properties will 
depend on the details of the heat treatment. The role 
of the sodium chloride in this preparation is to in¬ 
crease the rate of crystallization and to lower the tem¬ 
perature necessary for rapid diffusion of the activator 
into the lattice. Fluxes of this sort are also used to 
control the particle size of the product. 

Sulphides differ from the other types of phosphore, 
in frequently exhibiting the emission spectrum of 
more than one activator at the same time. All zinc 
sulphides emit a blue bond, which can be attributed 
to interstitial zinc atoms. The distribution of the 
emitted energy between this and the added activator 
band is infiuenced by the concentration of the activa¬ 
tor and also by the intensity of the excitation. This 


causes ^ht changes in the fluoresMit eolur as the 
mtensity is altered^ and similar ehanges may occur 
during the phosphorescence, as each band deoi^ in¬ 
dependently of the other. 

In each of these examples it is essential that both 
the color and the efEleiency of the materials should 
be constant from batch to batch, because in each ease 
the color is not required for itself alone but as a 
component of a mixture which fluoresces white. Any 
changes in either of these factors will necessitate 
changes in the proportions of the oomponents of the 
mixture if the white is not to be altered, and such 
adjustments are most undesirable in a manufaoturing 
process. 

Conclusion 

The techniques for the large-scale production of 
luminescent materials ore still largely experimental, 
but there can be little doubt that when their develop¬ 
ment has been completed, they will influence a wide 
field of chemical manufacturing processes outside their 
own immediate sphere. 
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Another Chain Reaction 

Katherine Giamberlaia 

Prqfnser pf Wayne Vnivrdty, Detroit 


T wice in the past thirty years the 

nations of the world have been placed in 
situations from which there has ^een no escape 
except by war. Now, with the advent of the atomic 
bomb, the problem of what to do to prevent the re- 
ourrenoe of this takes on an urgency that has never 
existed before. Time after time we have seen aggres¬ 
sive, organized minorities force large numbers of 
people to conform to their wishes with disastrous con¬ 
sequences. What the world has never yet seen is an 
equally well-organized effort on the pert of people of 
good will for constructive purposes. 

Professor Smyth^s report, Atomic energy for jmli- 
tary purposes, makes it clear that protection against 
the destructiveness of the atomic bomb is futile. No 
countermeasures offer any hope except international 
agreement by oil nations that this instrument shall 
not be used again for war* The difficulty will be to 
get the agreement. Moreover, it will take time and 
meanwhile an international raoe for atomic bomb 


supremacy may get started that will leave each coun¬ 
try no alternative except to inflict upon its citizens 
the waste of human and material resoaroes required 
to meet this throat. In addition to agreement by the 
governments of the world, a very extensive pre^am 
of education will be necessary to insure the support 
of the governed if enforcement is to be praotioaL 
It is clear that the leaders in the development of 
the atomic bomb are fully aware of the potentialities 
of what they have brought into being and are doing 
everything possible to keep the raoe for supremacy 
from starting. On the part of the rest of us scien¬ 
tists, however, two attitudes of mind are quite oom- 
mon, both of which seem to me equally to be regret¬ 
ted. The first of these is represented by deep dismay, 
coupled with a generally hopeless feeling that there is 
nothing that we can do about it The second expresses 
the Qonvietion that scimitisbi must pursue their un¬ 
fettered way in quest of truth xagaxdlfles of eonso^ 
quenees and tiiat vespooeibUity rests ebewhcote to pte- 



diva mtiltB. Moredvar, tbe vaatnieBa of groat 
reaeardb teaxoa mgy eotif er on many of tiie individuals 
who participate an anonymity iliat robs them of their 
sense of personal responsibility. 

I'he suoeessfUl outoome of the recent effort to re¬ 
lease atomic energy for destructive purposes repre¬ 
sents the most extraordinary example of cooperation 
under the guidance of talented leadership that the 
world has ever known. The outstanding success of the 
enterprise appears to be due primarily to the ability 
of the leadership coupled with the urgency of war 
and the possession of unlimited resources. By all 
odds the most important element was the leadership. 

It has been my privilege to gee several of the people 
who have contributed to the development of our knowl¬ 
edge of radioactivity at suffleiently close range to be 
quite certain that a group less inclined to present the 
world with this means of destruction would be difficult 
to imagine. To the very great, physics is still natural 
philosophy, and the search for truth for its own sake 
is very common. Heretofore, it has alwa 3 r 8 been the 
highest compliment that could be paid a scientist that 
he Bou^t the truth without fear or favor. But, now, 
a moral dilemma of appalling proportions has been 
injected into the search. Is love of truth to be para¬ 
mount, or love of mankind t Is the immediate advan¬ 
tage of one’s own country to be the primary considera¬ 
tion or the welfare of the world f Will man be equal 
to this great responsibility that he must now assume f 
The idea is not new that he sows the seeds of his own 
destruction when he seeks to usurp power that Iran- 
sceuds his wisdom. 

If something analogous to a chain reaction could 
be set off by the scientists of the world to arouse 
people generally to an understanding of the necessity 
for an international agreement, world-wide and im¬ 
plemented with power to enforce its dictates, we might 
see ah aroused and determined public demand the 
laws that are needed. This is in no sezise a proposal 
that we scientists should become the self-appointed 
guardians of civilization. But, as the group that is 
in the best position to appreciate the disastrous poten¬ 
tialities of atomic energy without adequate control 
and as one not likely to be carried away by hysteria 
or panic, we should be able to arouse other people 
to the realization that nothing else greatly matters if 
this problem is not solved. 

As a first step, it seems appropriate to inquire 
whether the great laboratories that are likely to be the 
fountain heads of continued nuclear research cannot 
hmke public a statement of policy to reaaaore people 
goneri^y that the millions they contemplate spending 
^ not mean more bombs or a blind laiak of sense of 
Anyone vAio is acquainted with 
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them knows all this perteetfy IveO, but the great mojckr- 
ity of people do not know them and will certainly 
be much more inclined to cooperate if convinced that 
they are not rather sinister places that ^ould be 
feared. 

The directors and senior research staffs of these 
laboratories probably do not include more than one 
hundred persons in tbe entire world. Moreover, the 
lines of international oommnnication are at their best 
in science. Most of these people are personally ac¬ 
quainted with one another, which is an enormous aid 
to understanding. If they were to publish an agree¬ 
ment that no further investigations involving release 
of atomic energy for military purposes would be car¬ 
ried on in the laboratories under their jurisdiction^ 
tbe ease against the atomic bomb would have the direct 
sanction of very exalted authority. 

Granting that such an agreement by existing labo¬ 
ratories might result in the attempt to establish 
others with large government subsidies, these will be 
nothing but warehouses for apparatus unless they can 
be staffed by very able scientists. Such scientists are 
not likely to be attracted by offers, however attrac¬ 
tive, that exist only because the established labora¬ 
tories have decided that certain types of research are 
not in the public interest* Moreover, without very 
able scientists to coordinate the work, interpret the 
results, and keep up morale in these dangerous pur¬ 
suits, it is very doubtful whether they could function 
effectively. Actually, it is a fair inference that such 
control is already under way, but the publication of 
it might be an enormous aid in achieving understand¬ 
ing. 

The objection may be made that it is impossible to 
separate the constructive and destructive aspects of 
atomic research. And, yet, this has been done very 
effectively in the case of electricity. While we rarely 
want to release its more titanic aspects in our labora¬ 
tories, control of its tremendous forces is so well 
understood that tbe General Electric Company did not 
hesitate to produce the beautiful spectacle of man¬ 
made lightning at the Century of Progress before 
large crowds. 

Neither does the argument seem quite sound that 
war can now be made so terrible that no country 
would dare to embark on it with atomic bombs. Fear 
of consequences has never permanently deterred man 
from anything, and panic does strange and dreadful 
things to tbe character and judgment even of the 
best of ns. If the atomic bomba are ready and war 
seems imminent, might not a eountry that is funda¬ 
mentally peace loving sneeumb to the temptation of 
using them firstf 

It wiU mean a lot if society can so order things 
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that it ^11 not need to call upon large nmnbore of 
its young men in the atomic age to stand guard over 
the stratosphere. It will mean even more if it will 
be possible to stop the spread of fear, suspicion, and 
hate in the world that a race for atomic bomb suprem¬ 
acy will precipitate. 

When scientists confined their attention to things 
like falling bodies, the origin of species, or the mo¬ 
tions of the planets, we could afford to smile over the 
belief of some of their contemporaries that they were 
a menace to society. But when we seek to recreate 
elements that possibly had to disappear by radioactive 
disintegration before the earth originally could be¬ 
come habitable and to release energy at rates never 
before experienced by man at distances less than that 
to the sun, we know that we are setting loose forces 
that are fearful to contemplate. Freedom to carry on 
such investigations is accompanied by a very terrible 
responsibility. Very clearly it must rest on all who 
contribute in the slightest particular, directly or indi¬ 
rectly, to atomic research. This is a plea that those of 
us who had no direct part in the development of the 
bomb help those who had to carry this responsibility. 

Scientists have always lost control over their inven¬ 
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tions and diacoveries as soon as the ereative phase 
was completed. 

Can’t we act while there is still timet 

Can’t the leaders, in these great laboratories in 
which nuclear research will be carried on state pub¬ 
licly their opposition to further work on those aspects 
that need to remain military secrets t 

Can’t all of us in science enter the atomic age with 
full realization that scientific freedom must be rede¬ 
fined? 

Can’t we all make a concerted effort to help to edu¬ 
cate people generally regarding atomic energy until 
the thousands of ourselves become the millionB who 
must be convinced if international agreements are 
to be permanently enforced? 

As evidence of our good faith, can’t we get Congress 
to close those plants at Oak Kidge and at Hanford 
and keep them closed until plans for the control of 
their products can be worked out? 

Then, can’t we go to the rest of the world in the 
same spirit that has made oollaboration in the physi¬ 
cal sciences so effective in the past and offer all 
nations complete cooperation while we work to de¬ 
velop the constructive uses of atomic energy and the 
federation for world security—together? 
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Science Legislation 


Further Notes on Science Legislation 

Robert Chambers 

New York University 


A welcome feature in Science is the periodic publi¬ 
cation of items of interest conoerning the pending 
science legislation in Congress. The fact that such 
legislation was being contemplated was brought last 
September to the attention of workers at the Mariue 
Biological Laboratory at Woods Hole when question¬ 
naires were distributed by Dr. Howard Meyerhoff of 
the AAAS for the purpose of securing information 
as to the desires of scientists regarding the organiza¬ 
tion of a National Science Foundation. A widespread 
response in favor of the establishment of such a foun¬ 
dation was expressed, together with the conviction that 
the control of the Foundation should be primarily by 
the scientists themselves. Such a form of organization 
appeared to be best expressed in the original Magnu- 
eon Bill and not in the original Kilgore Bill, which 


placed the control in the hands of a single administra¬ 
tor appointed by the President. 

During October, hearings on Science Legislation 
were instituted by Senator Kilgore, who invited the 
participation of Senators Magnuson and Pepper and 
their subcommittees and also Senator Falbri|^t. Ap¬ 
proximately one hundred witnesses, including scien¬ 
tists and other experts, appeared at the hearings, and 
over one thousand printed pages of testimony were 
taken. The Union of the American Biological Socie¬ 
ties and the American Biological Society took active 
port in inviting biologists and in urging that the bio¬ 
logical Boieneea be considered separately from the 
medical sciences. One full day was reserved for testi¬ 
mony on the biological sciences, and we now have aa- 
suronees from both Senator Hagnuson and Senator 
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Kilgore tbit in their reviiiions biology as distinct from 
the medical sciences will be considered on a par with 
the physical^ chemical; and mathematical sciences. 

Concerning the top administration of the proposed 
Foundation, the opinion of sciontists in general has 
been one of favoring a board of scientists. This has 
persisted; in spite of the fact that some of the testi¬ 
mony at the hearings presented cogent reasons in 
favor of a single Administrator responsible to the 
President and the Congress, 

Subsequently, the Letter to the President, drafted 
by the Bowman Committee and endorsing the prin¬ 
ciples presented in Senator Magnusou's Bill, vras 
drafted and widely published (Science, 1945, 102, 
545). Some regarded the stand taken in the letter as 
uncompromising. This would be most unfortunate, 
since both the Magnuson and Kilgore Bills are still 
in committee and open to revision for the cooperative 
formulation of a bill which will be acceptable to gov¬ 
ernmental procedure without loss of the prerogative 
of free initiative in scientific research. An uncom¬ 
promising attitude, fancied or real, at this stage, may 
jeopardize the enactment of a measure so overwhelm¬ 
ingly approved of in the October hearings in Wash¬ 
ington. More recently a Committee for a National 
Science Foundation has been formed (see Science, 
1946, 103, 11, 45) claiming to sponsor no one bill but 
to stand for a general cooperative effort toward the 
realization of a Federal organization for the advance¬ 
ment of science in this country. The original Kilgore 
Bill contained several provisions unacceptable to 
scientists at large. The recent draft, 8. 1720 (printed 
in Science, 1946, 103, 39) is a complete revision in 
which most of those provisions have been eliminated. 
This draft is presented by the Subcommittee as a pre¬ 
liminary report for further comment before it is re¬ 
ported out of committee. 
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It is suggested that this draft serve as a basis for 
further discussion toward the enactment of a bill 
acceptable to scientists and Congressmen alike. 

The publication of the Letter to the President by 
the Bowman Committee has been most valuable in 
awakening scientists to the implications involved in 
settii^ up a National Science Foundation. Its en¬ 
dorsement by so many prominent scientists has 
presented to the Congress and to the country how 
jealously the scientist maintains his conviction that 
scientific endeavor shall, under no circumstances, be 
trammeled or regimented by government or by any 
individual. 

At the same time it behooves us to assist in the 
formulation of a bill which comes within the frame¬ 
work of accepted constitutional procedure. There 
should be no need for dividing into two camps. We 
have every right to differ on details, but the proposi¬ 
tion is so big that we surely can agree on the big 
principles for the embodiment of a federally spon¬ 
sored foundation in which adequate freedom of sfiien- 
tific enterprise will be maintained. 

Several suggestions come to mind for the appoint¬ 
ment of the top administration of the proposed Foun¬ 
dation. One is that two panels of names be pre¬ 
pared by the National Academy of Sciences, which 
should set up a mechanism for receiving nominations 
from accredited scientific societies. The President 
might then appoint the Administrator and the Advis¬ 
ory Board from the two panels. It is hoped that 
amendments now under consideration will achieve the 
desired result, namely, a National Science or Research 
Foundation the operations of which will be guided by 
experience and wisdom of scientists, and in which 
scientists themselves will be induced to take responsi¬ 
bility commensurate with their experience and wisdom. 


SGIE^JCE 


S. 1720 vs. S. 1777 

Howard A. Meyerhoff 

Executive Secretary, AAAS, WashingUm, £>. C. 


S 1720 IS UNDERGOING FINAL REVISION 
and redrafting, and there is every reason to 
• believe that the bill which reaches the floor 
of the Senate will be acceptable to the vast majority 
of scientists. The bill was distributed widely in Bub- 
oommitte© Report No. 7, with an invitation to submit 
constructive suggestions. It was evident that S. 1720 
had effectively met the more serious oriticisms that had 
been directed at S. 1285 and S. 1297, and that oppo- 
eition to S. 1720 an a whole on the part of any group 


would merely be regarded as obstructioiusm. At the 
same time, despite the marked improvement in the 
new draft, several minor provisions and at least two 
major ones called for further discussion. 

For this purpose Senator Elbert D. Thomas, of 
Utah, arranged a preliminary meeting at which 
Messrs, Bush and Bowman discussed differences with 
Senators Kilgore, Magnuson, and Thomas. A more 
formal meeting was held on 23 January with Senator 
Saltonstall presiding. Although some question has 
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anaen regarding tlie propriety of giving representa¬ 
tives of the Committee Supporting the Bush Beport 
a hearing praetioally to the exelusion of other inter¬ 
ested groups, the procedure was expedient and prac- 
tieaL The Committee for a National Science Foun¬ 
dation, which draws more widely among ecientiflo 
fields for its support, had indicated its acceptance of 
the major provisions of S. 1720; hence, it was im¬ 
portant to get the viewpoint of the Committee Sup¬ 
porting the Bush Report, which had at one time enter¬ 
tained the idea of opposing any bill except S. 1285. 

Although it is unsafe to predict the changes which 
will be made in the provisions of S. 1720 by the time 
it is reported out of committee, there is now unanimity 
among scientists regarding the need for a National 
Science Foundation. The Committee Supporting the 
Bush Report recognized that the President cannot be 
restricted in bis appointive powers and is satisfied that 
a strong board which may submit nominations for 
the post of Administrator, and which can check or 
balance the Administrator at crucial times, will ade¬ 
quately protect scientists from possible political con¬ 
trol or domination, 

SOOLIL ScncNCE 

This Committee is still convinced that the Social 
Sciences should not be included in the Foundation, but 
chiefly because of the fear that lack of definition and 
vagueness in stated aims and functions in the field 
may militate against the passage of the biU. The fact 
is that the social scientists, through the Social Science 
Research Council, are ready and willing to define their 
field, their aims, and their functions and will welcome 
the opportunity to accept the same rigorous standards 
as apply in the physical, biological, and medical fields. 

Patents 

Even on the issue of patents it is unanimouaiy 
agreed that the patent provisions of S. 1720 are basi¬ 
cally sound; that they do not involve patent reform 
or new legislation; and that the purpose of the bill to 
standardize patent policy within the government agen¬ 
cies is worthy of support. Here again the fear is 
expressed that such provisions will arouse opposition 
which will jeopardize the entire bill. 

Remaining Question 

Whether or not these fears are well founded, the 
question still remains: Should desirable elements be 
excluded in committee on the chance that they may 
generate some opposition on the floort Any answer 
to this question must be qualified. If such provisions 
ore irrelevant, it is foolhardy to load the bill with 
them. If they expose the bill to a serious risk of 


defeat, they may wisdy be saerifioed. B\it if they 
aire desirable provisions, the political expediency of 
scrapping them before the existence of opposition is 
known or its strength ascertained is doubtful. 

At this moment other hazards appear more serious 
than these. The Senate is becoming increasingly pre¬ 
occupied with other matters, and the interest which 
was evident last fall has waned. The House is scarcely 
aware of the proposed legislation; and with sentiment 
for economy rising, it con easily consign the bill to 
painless death in committee. There is comparatively 
little public pressure upon Senate or House to pass 
such legislation, and even though many scientists'have 
written interested Senators, the impression given has 
been one of internal dissension, whirii provides a 
dubious background for Congressional action. 

A New Hazard 

Without question the most serious hazard which 
must be faced comes unexpectedly from a new quarter. 
On 30 January Senator Willis (Ind.), with Senators 
Hart (Conn.), Hawkes (N. J.), Hiokenlooper (la.), 
Smith (N. J,), Stanflll (Ky.), Wiley (Wis.), and 
Young (N. D.), introduced S. 1777 into the Senate. 
The Bill proposes that the President appoint a aelf- 
perpetuating committee of 60 from a list of nominees 
submitted by the National Academy of Science for the 
purpose of administering a limited program of scien¬ 
tific activity. This solemn proposal ignores the work 
performed by Vannevar Bush and his committees; by 
Senators Kilgore and Magnuson and their respective 
subcommittees and staffs; by more than 100 scientistB 
who prepared and presented testimony at the October 
hearings; by more than 100 scientific organizations 
which have painstakingly studied the bills already be¬ 
fore us; by the Committee Supporting the Bush Re¬ 
port, which has ardently worked in behalf of an ex¬ 
cellent report, which S. 1777 would at best duplicate; 
by the Committee for a National Science Foundation, 
^ich has had the single aim of assuring the creation 
of a Foundation based upon studies already made. 

After all this work has been done eight Senators, 
who have had no previous connection with science 
legislation and who have offered no evidence of know¬ 
ing anything about it, ask their 88 colleagues to con¬ 
sider a $100,000 appropriation to appoint a now com¬ 
mittee of 60 to make “an initial report and recommen¬ 
dation to Congress." This has already been done 
gratis, by the eminent professional men who have con¬ 
tributed to the final draft of S. 1720. 

It is to be hoped that scientists will not leave 
sponsors of S. 1777 long in doubt regarding the viduo 
they place upon this bill. 


SCIEHOB 
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Statement by Senator Willis Introducing a Bill tor a 
National Science Foundation 


» . , There is a special reason at this time for the intrO' 
duotion of this bill. For over a year, bills providiug for 
federal aid to science in some form have been in Senate 
committees. On October 8, 1945, three subcommittoes of 
HiUtaiy Affairs and Oommereo joined in bolding hearings 
on proposed legislation to create a National Science Foun¬ 
dation. Chief among the bills so considered are B. 1297 
and 8. 1285, referred to because of their sponsorship as 
the Kilgore and Magnuson bills. 

In tlie hearings on these bills, the joint subcommittees 
called 100 witnesses and printed about 1,000 pages of 
testimony, but no substantial agreement on a proper bill 
came from these labors. In the end—toward the close of 
the last session before the Chrlatmas recess—a new hillt 

1720, was introduced in an effort to reach an agree¬ 
ment to report a bill. 

' The reason for these difficulties is plain to anyone who 
will read the pending bills and the hearings upon them. 
Fundamental division of opinion exists upon the far- 
reaching character of these bills as they relate to political 
controls over science, over the form of administrative 
structure as between a directing board or a single head, 
over patent and national defense features of the bills, 
over the way in which federal money would be distributed 
and over the effect of such a distribution on science itself. 
I could continue with these reasons, but it is not my 
purpose at this time to go into the merits of tliis legis¬ 
lation. I merely wish to point out the situation as we 
now find it in these committees. 

The chief reason for controversy is that the pending 
bills offer no real difference in approach to this very im¬ 
portant problem. Both of the major bills, 8, 1297, 8. 
1285, together with the entirely new bill, 8. 1720, coming 
from the same sponsbr of 8. 1297 (Mr. Kilgore) involve 
a large government agency, politically responsible and 
politically controlled. No alternative to the philosophy 
of state-controlled science has been before the joint 
committee. 

Scientists who spoke at the hearings had no alternative 
approach to consider. Except for the one problem of 
whether there should be a board or a single bead in charge 
of this vast science program, almost no testimony was 
produced on the vital question of the administrative 
structure and methods of operation of a National Science 
FotmdatiotL The chief question before the witnesses was 
whether the federal government should aid seienoe; and 
of course most of the v^tnesses approved the proposal for 
federal aid. Few of the witnesses considered how this 
was to be done. Few spoke of the specide provisions of 
the bills, I doubt if the scientists who appeared (many 
of thmn eminent men) would bo for any bill which means 
govermne&t control, peUtioal interference, or restrietlons 

the freedoin of seientide thought and action. The 
pending bills do involve those questions very materially 

few witnesses tamed thsir opinions in that direction 


largely because there was no other bill to raise the ques* 
tion of a different approach to federal aid of science. 

We are now in this position; that the pending bills' 
have been rewritten and revised many times and no agree¬ 
ment baa been reached on any one of them. In these (dr* 
cumstanees, an entirely new bill, 8. 1720, was introduced 
a few weeks ago. This new bill makes the same approach 
to the problem as did the previous bills; and it contains 
many new and controversial features. 

In these circumstances the committees in charge of the 
hearings must undoubtedly reopen the hearings for fur¬ 
ther testimony. Certainly the committees could hardly 
report out a new bill claiming the support of testimony 
taken on previous and different bills—especially when the 
new bill raises questions on which controversy exists and 
on which thoro is an absence of testimony on the crucial 
point of administration. 

Since a renewal of hearings will and certainly should 
be undertaken, another means of accomplishing this aid to 
science should be put before the committee to provide an 
alternative approach to this problem. 

That is the purpose of the bill I am now introducing. 
The whole subject of federal aid to science is far too im¬ 
portant to be settled without exploring all proper meth¬ 
ods. The bill I now offer is based on proved American 
experience which has developed American science from 
its infancy to the pinnacle of leadership. It safeguards 
the independence of science at the same time that it pro¬ 
vides for federal financial support of science. It elimi¬ 
nates political control far more than does any of the 
pending bills. It leaves the scientist free to determine 
the needs of science and yet arranges to correlate scienije 
with the development of the nation. It fosters worldwide 
scientific cooperation. 

The bill itself is a simple one. It provides for the for¬ 
mation of an Independent corporation by 60 of the most 
distinguished leaders in the nation, scientists and laymen. 
With full powers, properly safeguarded, this corporate 
body of distinguished men and women is entrusted with 
the responsibility of evaluating the changing needs of 
scientists, reporting to Congress, and allocating the funds 
Congress appropriates. 

For eighty years the National Academy of Scionoes has 
functioned quietly and efficiently on the some principle, 
Since 1917, the National Besearch Council, associated with 
the Academy, has done likewise. The war record of these 
two distinguished scientific bodies is worth any Senator's 
study on the question of federal aid to science. Without 
the Academy and the National Besearch Council, the work 
and achievements of the OSED, the WPB and other agen¬ 
cies dependent on science would have been severely handi- 
capped. The Bed Cross, which as we all know has dis- 
tingoished Itself at home and abroad, in peace and In 
war, is organized on the some principle as embodied in 
this biU. Such institutions as the Academy and the Bed 



164 


SCIBKOB 


Yol 108, No. 2667 


CroM ore eloquent proof that the principle of an inde* 
pendent bod^i free of government interference and free 
of political control, is a sound and desirable one. 

Mr. President, that is the principle incorporated into 
this bill for federal aid to science which 1 now offer. I 


ask that it be referred to the Committee on Oomaieree 
which has other science aid bills before it. There I hope 
it will receive proper consideration for the splendid alter¬ 
native it offers to the present oontrovenies over federal 
aid to science. 


S. 1777 


A bill to assist the affenoies of scientific and tech’ 
nological education and the development of the Nation 
and to establish a National Science Fovndation: 

Declaratiok op Polict 

Sbc. 1. Congress hereby recognizes that the ener¬ 
getic development and application of the Nation’s 
scientific and technological resources are essential to 
progress and prosperity. The purpose of this Act 
accordingly is to aid other agencies in advancing the 
Nation^s scientific and technological education and 
development, and in particular to supplement moneys 
now and hereafter forthcoming from private sources, 
by such appropriations as Congress, acting upon the 
advice of the National Science Foundation, herein 
created, may make available. 

Establishment of Independent Office 

Sec. 2. There is hereby created, as an independent 
agency of the Federal Gk)vernment, the National Sci¬ 
ence Foundation, a corporation, the initial members 
of which shall be fifty (60) distinguished men and 
women representative of all sections of the Nation, 
recognized leaders in the fields of fundamental sci¬ 
ence, social sciences, medicine, engineering, and edu¬ 
cation, and lay persons of recognized standing in pub¬ 
lic affairs, selected solely on the basis of established 
records of distinguished service without reference to 
any political, social, or religious factors. The Presi¬ 
dent of the United States shall select and appoint 
these initial members of the Foundation from among 
nominations requested by him from the National 
Academy of Sciences for those fields within the prov¬ 
ince of the Academy and from recognized National 
organizations in those fields outside the province of 
the Academy. 

Sec. 3. The National Science Foundation shall con¬ 
sist of not more than fifty (60) members, and the said 
corporation hereby constituted shall have power to 
make its own organization, including its constitution, 
bylaws, and rules and regulations; to fill all vacancies 
created by death, resignation, or otherwise; to provide 
for the division into classes; to appoint a chief execu¬ 
tive officer and a staff and to pay their salaries from 
moneys that may be available for that purpose; and 
in general to do all other matters nee^ul or usual 


in such institution, and to report the same to Congress 
annually. 

Sec. 4. (a) The National Science Foundation shall 

hold meetings at such times and places in the United 
States as it may designate, and the Foundation shall 
examine into and report to Congpi'esa annually upon 
the monetary needs of American institutions devoted 
to higher education and the pursuit of knowledge in 
regard to research and training in all departments of 
science as well as aid by means of scholarships and 
fellowships in these departments, and disburse such 
funds as Congress may provide. 

(b) In matters relating to the departments of sci¬ 
ence represented in the National Academy of Sciences 
(the physical and biological sciences and mathematics) 
including basic medicine and engineering the Foun¬ 
dation shall in discharging its functions request advice 
from the Academy (an agency incorporated by Con¬ 
gress, March 3, 1863, to advise Government in matters 
of science and art). With regard to matters outside 
those fields within the province of the Academy, it 
shall request the advice of recognized national organi¬ 
zations in the appropriate field. The Foundation, 
however, shall not be obligated to follow advice so 
requested if it is contrary to its own judgment. 

Sec. 5. The Foundation shall foster the maximum 
publication and dissemination of scientific discoveries 
and technical information of scientific value and may 
publish or arrange for publication of such discoveries 
and information. 

Sbo. 6. The Foundation is hereby authorized with 
the approval of and through the Secretary of State 
to cooperate in any international research activities 
consistent with the purposes of this Act and to con¬ 
clude agreements with foreign governments or agen¬ 
cies thereof facilitating the acquisition, dissemination 
and exchange of scientific and technical information. 
The Foundation shall, from time to time, in coopera¬ 
tion with the State Department and other interested 
governmental agencies appoint from nominees of sci¬ 
entific and professional associations official representa¬ 
tives to accredited international scientific congresses 
and meetings and defray the expenses of such repre¬ 
sentatives. 

SEd. 7. The National SoiBnoe Foundation is au- 
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thoriBed and empowered to reoerve by devise, beqaest, 
donation, or otherwise, either real or personal prop¬ 
erty, and to hold the same absolutely or in trust, and 
to invest and manage the same in aeoordanoe with the 
provisions of its oonstitation, and to apply said prop¬ 
erty and the ineome arising therefrom to the objects 
of its creation and according to the instructions of 
the donors; provided, however, that Congress may at 
any time limit the amount of real estate which may bo 
acquired and the length of time the same may be held 
by said National Science Foundation. 

Sso* 8. Neither the Foundation nor any of ^its 
members shall receive any compensation whatever 


from Cc^ngreas for any of the services which it per¬ 
forms, but the actual expenses incurred in the dis¬ 
charge of its duties, inoludifig travel and subsistence 
of members in discharge of their duties, may be paid 
from appropriations which may be made for ii&e 
purpose. 

Sxc. 9. Congress shall have the right to repeal, 
alter, or amend this Act at any time. 

Sec. 10, In order to provide for the organisation 
of the Foundation and the making of an initial report 
and recommendation to Congress there is hereby ap¬ 
propriated the sum of one hundred thousand dollars 
($ 100 , 000 ). 


News and Notes 


Dr, Carroll C. Pratt, professor of psychology on 
leave of absence from Rutgers University, has been 
made Ordinarius Professor at the University of 
Ankara by the Turkish Ministry of Education. This 
is the second time this rank has been conferred at 
Ankara. 

Col, Walter M, Scott, chemist and authority on 
cotton textile problems, has been made director of the 
U. 8. Department of Agriculture's Southern Regional 
Research Laboratory at New Orleans, according to 
an announcement by Washington officials on 2 Janu¬ 
ary 1946. Dr, Scott, who will assume his new duties 
about 1 February, succeeds the late D. F, J. Lynch, 
who directed the laboratory from the time of its 
establishment until his death a few months ago. 

Lt, Herbert 8* Bailey, Jr., TISNE, has been ap¬ 
pointed Boientifle editor of the Princeton University 
* Press, effective 1 February, 

A lecture series, “Recent Advances in Botany,” is 
now being given at the Brooklyn Botanic Garden. Dr. 
Ray F, Dawson, of the Department of Botany, Colum¬ 
bia University, was the first speaker, on 12 December 
1945, his subject being “Grafting as a Method of 
Study of Drug Production in Plants.” On 9 January 
Dr. F, E. Denny, of the Boyce Thompson Institute, 
spoke on the “Control of Dormancy in Plants.” Forth¬ 
coming in the series ore: 13 February: ^Tlants and 
the Material Basis of Civilization,” Dr. E. W, Sinnott, 
director of SheflBteld Scientific School, Yale University; 
6 March: “Effect of Light Periods on Flowering,” Dr. 
C. B. Link, horticulturist, Brooklyn Botanic Garden; 
3 April: “float Viruses and the Nature of Virus Dis- 
^ eases,” Dr. B, M. Duggar, University of Wisconsin 
and IfSderle Laboratories. 


Dr, Eltofh F, Paddock has joined the genetics group 
of the Department of Zoology and Entomology at the 
Ohio State University, with the rank of assistant pro¬ 
fessor. He will teach genetics and cytogenetics. 

Dr. J, F. T, Young has* been promoted to the rank 
of professor and bead of the Department of Physics 
at the University of Manitoba, Winnipeg, Canada, in 
succession to Professor Emeritus Frank Allen, the 
founder of the department, who has retired after 40 
years of service with the University. 

Djr. Frank Harrison, associate professor of anatomy 
of tte College of Medicine and the School of Biolog¬ 
ical Sciences of the University of Tennessee, has been 
appointed professor of anatomy and chief of the 
Division of Anatomy. He will assume the post on 1 
April 1946, succeeding Dr. K. B. Corbin, who at that 
time will become associated with the Mayo Clinic. 

Recent Deaths 

Dr. Ed/win Stephen Goodrich, 77, died in his home 
at Oxford on 6 January. He was a Follow of Merton 
College, Oxford, and also Linacre professor of zoology 
and comparative anatomy at the University Museum, 
Oxford. Dr. Goodrich received the Linnean Gold 
Medal in 1932 and the Royal Medal of the Royal So¬ 
ciety in 1936. He was the author of several works 
on zoology. 

Dr, C. E. MoClung, 76, emeritus professor of zool¬ 
ogy and former director of the Zoological Laboratory, 
University of Pennsylvania, and acting head of the 
Departiuent of Biology at Swarthmore College, died 
suddenly on 17 January in Swarthmore, Pennsylvmaio. 
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Technical Papers 


Characterization of Pectin 

Clause H. Hills and Husolph Smssa 
Eastern Begiomd Beaearch Laboratory,^ Philadelphia 

The molecule of the natural high polymer, pectin, 
ig composed principally of anhydrogolacturonic acid 
residues, partially methyl esterihed and linked to¬ 
gether to form a long chain. Nongalacturonide ma¬ 
terials, galaotan and araban, may constitute one-third 
or more of the weight of the pectin. As has been 
shown by Schneider and Bock (J), the characteristic 
properties of pectin—gelation, film formation, and 
high viscosity in dilute solution—derive from the 
polygalacturonide chain; the nongalacturonide con¬ 
stituents or ^'ballast materials’’ act mainly as diluents. 

In characterizing pectin by chemical means it has 
been the custom to give the ester content, computed 
as mothoxyl and expressed as per cent by weight of 
the whole sample. Alternatively, the related quantity, 
neutralization equivalent, has been used for the same 
purpose. It is the object of this communication to 
demonstrate that because of variability in the propor¬ 
tion of nongalacturonide material neither the weight 
per cent of methoxyl nor the neutralization equiva¬ 
lent is adequate for the characterization of pectin, and 
to show that the properties of pectin are better de¬ 
scribed by the galacturonide content and the degree 
of esteriHoation of the galacturonide chain. 

Recently considerable interest has developed in low- 
ester pectin. De-esterifleation progressively increases 
the acidic nature of pectin and hence its reactivity 
with metallic ions. Beyond a certain stage in the de¬ 
esterification, the pectin is able to form stable gels 
with polyvalent cations such as oalcimn. These gels 
have promise of commercial importance. 

It has not been recognized previously that the galao- 
turonide content of a low-ester pectin may be greatly 
influenced by the method of de-esterification. Fig. la 
shows that in de-esterification by acid the methyl ester 
groups and the nongalacturonide materials are re¬ 
moved at approximately the same rate, while in en- 
zymie de-esterification (Fig. lb) the nongalacturonide 
content is reduced only slightly. The methoxyl con¬ 
tent and neutralization equivalent of low-ester pectins 
produced by these two methods are not, then, in gen¬ 
eral comparable, because the pectins contain different 
amounts of diluent. 

On prolonged acid treatment the nongalacturonide 

1 One of the Uhoratotles of the Bureau of AsrienltoTal and 
bftoetrUl Chemletrj, Asrioaltural Reeear<^ Admlnistratloa. 
Cr. B. Department of AjrtjienUore. 


content of the pectin sample represented in Fig. la 
was reduced to 0.9 per cent. The corresponding aver¬ 
age residue weight is 178 and thus approadies dosdy 
the theoretical limit of 176, the residue weight of 




anhydrogalactuTonio acid. The fact that this mate^ 
rial was of high molecular weight (at least 30,000 as 
indicated by viscosity and gel formation) means that 
probably none of the nongalaeturonide constituents 
are situated in the pectie acid chain. This confirms 
the conclusion reached by Schneider and Bock (d) 
from entirely different experiments that the main pec¬ 
tin chain consists exclusively of anhydrogalaoturonide 
units. 

As stated above, a obaracteristio property of low- 
ester pectins is the formation of ionie-bonded calcium 
gels. The extent of de-esterifioation necessary for gel 
formation with oalcium ions cannot be defined accu¬ 
rately by either the neutralization equivalent or the 
methoxyl value, since both quantities are affected by 
variation in the nongalacturonide materials present. 
This fact is illustrated by the data in Table 1. Sam¬ 
ple A, a non-de-esterifled pectin, did not foni^ a stable 
calcium pectinate gel, although it had a lower mcdii- 
oxyl value than sample whieh did form a 
Tt^ anomdy is explained by the diffri^ence in 
cent esterification of the two eampdes* It msf 
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be dhMurved that ealoimn peetiiiate tpiB oontaiiiii^ 35 
orat augar are formed only 'wim tlxe de^free of 
eateriileation of the polygalaeturonide ehain is less 
than 50 per cent 

Data for samples A and A-1 shoir that by removal 
of nongalaotnronide materiid the methozyl value and 
the neutralization equivalent may be changed greatly, 
while the degree of esteridoation is reduced only 

XABLB 1 

Data Chabactbbxzinc Two Skbibb or Acid—>DS>BSTBB xrxBD 
Pbctxms 


**iJo?* Description 


* 





H 

v6 

0h<q 


si 


I 


I 


II 


A 

Commercial apple 
pectin 

None 

68.0 

6.67 

990 

67fi 

A-1 

Sample A porlfledt 

None 

66.7 

8.06 

709 

71.1 

A-2 

Sample A acid de- 
este rifled 

None 

00.6 

6.61 

476 

78.3 

A-8 

Sample A acid de- 
esterlfled 

Strong 

88.5 

6.23 

870 

80.1 

B 

Purified apple peo- 
tlnt 

None 

74.2 

9.36 

962 

76.0 

B-l 

Sample B add de- 
eaterlfied 

Weak 

45.2 

6.78 

801 

86.7 

B-a 

Sample B add de- 
eaterlfled 

Strong 

24.2 

3.70 

269 

89.1 


* Calcicm pectinate gels, containing 85 per cent sugar, 
l^eparcC by method of HlUe, White, and Baker (Hills, C. H., 
white, J, W., Jr., and Baker, O. L. Proo, Inat. Food Teoh., 
1941 47-6S5. 

t Purified by dissolving In wo ter, adding 6 per cent cone. 
BCl by volume, Immediately preclpltMting with ethanol, and 
washing with ethanol until free of eblorldei. 


slightly. Clearly, the increase in the jelly grade of 
pectins upon mild acid de-esterifioation observed by 
Baker and (Joodwin (J) may be caused in part by the 
removal of inactive constituents and the consequent 
increase in galacturonide content. 

The degree of esterification and the galacturonide 
content may be calculated readily from the metboxyl 
value and titration data. Each anhydrogalacturonide 
residue in the chain may be considered to contain 
either a free carboxyl or a methyl-esterified carboxyl 
group,* The number of moles of free carboxyl groups 
(N) per gram of pectin may be determined from the 
alkalinity of the ash and the amount of alkali re* 
quired to titrate an aqueous solution of pectin to 
pH 7,5 (^). The number of moles of methyl-esterified 
carboxyl groups may be determined by methyl ester 
analysis {2) and the formula 

- wt. per cent OHaO 


From tibese two quantitieB one may eompute the per 

* The close arreemeut between the aecresee jn methyl ester 
smips and the increaee in cerboxyl gronpe ebeervad on d^ 
eeUi^eatSoo ef nctttfn Indicate that, lot the purpoee of cal- 
eei^fpn, it 1« ralhl to cooelder that aU the ester groups are 
^thyi, In any ea«», tf the amban or galai^tt oecurred Be 


cent ipdaeturonide, the per oent nongalaetUTbaide, 
the neutralization equivalent, the per eent esteriflea^ 
tion of the golaeturonide chain, and the average 
residue weight by the relations 

Per eent galacturonide r (176 N +190 Z) x 100 

Per eent nongalaoturonide =: 100 per cent galaeturonlde 

Neutralization equivalent = 

2 

Per cent esterification = -—^ x 100 
Z + N 

Average residue weight ^^' f N 

In view of these considerations it is suggested that, 
instead of per cent methoxyl by weight, the per oent 
galacturonide and the per oent esterification of the* 
galacturonide chain be used in the characterization of 
pectin. 
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Inhibition of Growth of Mycobacterium 
Tuberculosis by a Mold Product—the 
Effect on Pathogenic Human 
Tubercle Bacilli ^*2 

ISADOKB E. Gsrbrr and Midtom Gross 
Mudson Cou/nty Tuberculosis Hospital, Jersey Citp 

A mold product capable of inhibiting the in vitro 
growth of a rapidly proliferating nonpathpgenic 
strain of fif. tuberculosis was described in a previous 
report (f). The present study is concerned with the 
w vitro activity of this mold product against patho¬ 
genic human tubercle bacilli. 

For convenience the material has been named, tem¬ 
porarily, mycocidin and a working unit of activity has 
been established. The strength of a mycocidin prepa¬ 
ration is determined as follows: A standard culture is 
prepared consisting of a 5-day-old pellicle of the non- 
pathogenic strain -of ilf. tuberculosis var. hominis 
(American type culture collection No, 607) on Long’s 
synthetic liquid medium. The standard inoculum, 
which measures approximately 2x2 mm., is taken from 
the periphery of this pellicle. With some experience 
nearly similar fragments are usually ob^inable* 
Test tubes of 1 in. in diameter containing 5 ml. of 
Long’s synthetic medium are set up in series and 
mycocidin is added in varying concentrations. The 
final vi^ume is made to 6 ml. The inoculum is floated 

the Laboratorlei of the Hudson County TuberculoslB 
Jersey City, New Jersey. 
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les 

on the surface of the medium and the tubes are in¬ 
cubated at 37.5° C. for 5 days. The extent of growth 
of the inocula is recorded daily and compared with 
controls. A unit of mycoddin (M-unit) is dedned as 
that amount of the preparation of the mold extract 
per milliliter of Long’s synthetic medium which will 


synthetic medium for a period of 7 days. The groirth 
of the recultured bacilli was observed weekly, the final 
reading being made at periods of 44 to 57 days. Sx- 
periment 1 was a pilot experiment, and it soon became 
evident that more than the minimal amount of myoo- 
ddin necessary for complete inhibition of the organ- 


TABUD 1 


Concentration 

Bxperlment Extract range Strain of 

number number (M-uuUh per ml. tubercle bacUlua 

Long's medium) 


Inoculum 


5Sb 


Is 

H 

m tt 

5 a 
?■§ 



a V 

■SbS 

lil 

^ 1 * 


1 

80 

1.70 '-2.60 

RKS 

l4irge clump! 

7 days 

57 days 

1.700 

2 

80 PD 

0.13 -1.80 

RES 

Large clumps 

7 days 

44 days 

0.610 

8 

80 PD 

0.125-1.26 

RES 

1 mg. in suspension 

7 days 

50 da^'B 

0.625 

4a. 

b. 

34 

0.20 -2.00 

RES 

1 mg. in suspension 

18 hours 

3 (lays 

60 days 

08 days 

0.B38 

0.626 

c. 

C 

34 

0.20 -2.00 

CS 

Large clumps 

5 days 

7 days 

56 days 

00 days 

0.410 

0.625 


completely inhibit the growth of the standard inocu¬ 
lum. 

The human pathogenic tubercle bacilli employed in 
this experiment consisted of two strains which were 
isolated from patients with far-advanced pulmonary 
tuberculosis. The bacilli were grown on Petragnani’s 
solid medium. Both strains are highly pathogenic for 
guinea pigs as evidenced by the fact that an inoculum 
of 0.0001 mg. of the bacilli suspended in normal saline 
and injected into the groin of guinea pigs produces 
dijffuse miliary tuberculosis within 6 weeks. 

The pathogenic human tubercle bacilli were treated 
with the mold product in the following manner: Tubes 
oontaining 6 ml of Long’s synthetic medium were set 
up in aeries. To one group mycocidin in varying con¬ 
centrations was added. The other group served as a 
control. The final volume was made to 6 ml. Clumps 
or suspensions of tubercle bacilli "were added to the 
tubes containing the extract as well as the controls. 
These were then incubated for periods varying from 
18 hours to 7 days. The bacilli were centrifuged, 
washed with saline, reoentrifuged, and resuspended in 
saline. The organisms were then tested for viability 
either by culturing on Petragnani’s solid medium or 
by inoculation into guinea pigs. 

The culture experiments are summarized in Table 1. 
As will be noted in Experiments 1, 2, and 6, the 
tubercle bacilli used consisted of clumps weighing 
from 1 to 2 mg. exposed to myoooidin in the Long’s 


ism had been used. In subsequent experiments, lower 
concentrations of mycocidin at graded intervals were 
employed. The minimal amount necessary for com¬ 
plete inhibition of growth was found to be approxi-- 
mately 0.516 M-unit per ml, of liquid medium for 
the RES strain and 0.625 for the CS strain. In 
Experiment 3, suspensions of organisms instead of 
clumps were employed. These susimneions were made 
by grinding a weighed quantity of bacilli in a mortar 
with saline containing several drops of bile. A final 
concentration of tubercle bacilli in suspension in 
saline of 1 gram per cent was made. One-tenth of 
a milliliter, equivalent to 1 mg. of bacilli, was added 
to each test tube oontaining the liquid medium with 
varying concentrations of mycocidin. It was found 
here, also, that the minimal concentration necessary 
for complete inhibition was 0.626 M-units per ml. 
In Experiment 4, the technique was similar to that 
of Experiment 3. However, the period of incuba¬ 
tion was varied. Groups of tubes containing the 
extract and comparative controls were incubated tor 
18 hours, 3 days, and 5 days. As can be seen from 
the table, the minimal oonoentration necessary for 
complete inhibition was inversely proportional to the 
length of exposure of the tubercle bacilli to the myco- 
oidin. 

Cultures of the controls in all the preceding ex¬ 
periments showed active growth within 21 days, 
whereas those of the bacilli exposed to as little as 
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0.125 M-anit per mL were still negative. At the time 
of the final reading all eontrols showed active, prolific 
growth, whereas all the cultures of the organisms 
treated with the minimal effective conoentrations were 
negative. Bacilli that had been treated with less than 
minimal effective concentrations grew out slowly, the 


Cultural studies and animal inoculatiiins indicate 
that the mold extract, mycoddin, is both bacteriostatic 
and baoterioidal for the human tubercle bacillus. 
After exposure to adequate concentrations of myoo- 
cidin, the bacilli fail to grow out when replanted on 
solid medium, and lose their ability to produce tuber- 


TABLS 2 


If 



liip 

e tep M) 
a "5^ p 


I 

8 

a 

Z 


a 


Ot 


|3 

Is 


ao PD 


7 duys 


(ControlH) 


1.0 


0.1 


34 


18 houn 


8 dayi 


fi claytt 


0 

0.2 

2.0 

0 

0.2 

2.0 

0 

0.2 

2.0 


0.5 


0.6 


0.6 


Kesult 


All animals died within 28-86 days with diffuse miliary 
tuberculosis. 

One animal died after 6 days of pneumonia. Two were 
killed at the end of SO and 61 days, respectively. One 
nnlma) stUl alive at 127 days. No evidence of tuber¬ 
culosis In any animal. 

Ono animal died after 48 days. The other was killed after 
54 days. Both animals bad diffuse tuberculosis. 

One animal died after 46 days. The other was killed after 
54 days. Both animals had diffuse tuberculosis Uivolve- 
ment but less than controls. 

Both animals killed after 64 days^—moderate tuberculosis 
present In one animal; other entirely negative. 

Both animals killed after 62 days-^both extensive tuber¬ 
culosis, 

Both animals killed after 62 days—minimal tuberculosis In 
all vlscera^—early productive type lesions. 

Both animals killed after 62 days—both animals negative. 

Killed after 58 days—very extensive tuberculosis. 

Killed after 68 days. Liver and lungs normal. Focal tuber¬ 
culosis In spleen and Inguinal lymph node. 

Killed after 58 days—both animals negative. 


rate of growth being inversely proportional to the con¬ 
centration of mycocidin to which they were exposed. 
The animal experiments performed are summarized 
in Table 2. One milligram of the organisms of the 
RES strain in suspension was exposed to mycocidin 
in Long’s liquid medium in the manner described 
above for periods of 18 hours, 3, 6, and 7 days at 
37,5® C, The centrifuged and washed organisms were 
resuspended in saline and amounts equivalent to 0.1 
and 0.6 mg. were injected into the groin of guinea 
pigs weighing 400-600 gms. Twenty-five animals were 
used. As can be seen from Table 2, when the organ¬ 
isms were exposed for a period of 3, 5, or 7 days to a 
concentration of 1 or 2 M-units per ml. and were 
injected into guinea pigs, the animals failed to de¬ 
velop tuberculosis. When killed 7 or 8 weeks later 
they were entirely negative on post-mortem examina¬ 
tion. With lower conoentrations and insufficient ex¬ 
posure, there was only partial inhibition of the bacilli 
as evidenced by the mild to moderate tuberculosis 
observed in the animals injected with these bacilli. 
All eontrol animals showed far-advaneed mtUary 
tobm^eulDsk. 


culosis in guinea pigs. Since the treated bacilli are 
thoroughly washed, this cannot be due to adherent 
mycocidin. In concentration less than minimal, the 
bacteriostatic property of mycocidin is evidenced by 
the fact that when the bacilli are replanted on solid 
medium the rate of growth is slow in comparison to 
the controls and is inversely proportional to both the 
length of exposure and the quantity of mycocidin, It 
was found that 0.5 to 0,0 M-unit per ml. was neces¬ 
sary for bactericidal effect upon 1 mg, of the patho¬ 
genic strain of human tubercle bacilli. This would 
indicate that the pathogenic strains of human tubercle 
bacilli used in these experiments are about twice aa 
sensitive to the effects of mycocidin as the nonpatho- 
genio variety. 

Further experiments are continuing on the isolation 
and purification of the active principle. The activity 
of mycocidin against other organisms is also being in¬ 
vestigated. 
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Pulsating Perfusing Apparatus 
J. A. Loks 

University of California, Berkeley 

In view of the fact that signifcant results have 
been obtained in the perfusing of the pancreas of the 
rat with whole rat blood, it seems worth while to 
present a brief account of the apparatus used, which 
is an improvement over the one described in 1939 (1), 
This new apparatus is larger than the older one, 
differs in form and proportions, and has certain 
entirely new additions, yet embodies most of the 
former features of construction. It consists of sev¬ 
eral pieces of thin plate gloss, held together by bolts 
(not shown in the figure), to which are attached all 



the other parts. The blood “vessels” for the most 
part lie within the plates and consist of small, drilled 
holes and half-round channels cut in one plate and 
covered by another (No's. 1 to 11). CJhannel 1 con¬ 
nects the reservoir (which also serves as a respiratory 
chamber) with the pump; 4, 5 and 6 run from the 


pump to the arterial spout, cannula, and artery of the 
organ to be perfused; 9 and 10, as veins, carry blood 
from the venous cannula and spout to the vertical 
venous return tube, which discharges dark, venous 
blood over ^-in. glass balls occupying the upper wide 
portion of tlm reservoir which is kept filled with oxy¬ 
gen. The blood, thus trickling down over the balls, 
becomes bright red and is drawn again into the pump. 

The essentials of the pump are: two chambers 
(large holes bored out of the middle plate of the three 
of the pump); glass valves (not shown), one sitting 
over the opening in the bottom of each chamber; con¬ 
necting channels (2, 3, etc.); and rubber tube and 
bulb No. 2. The piston is the fiuid which moves up 
and down in the tube os the tube is alternately com¬ 
pressed by tlio electromagnet and released to expand 
by its own elasticity. The action of the pump is that 
of a simple pump forcing blood in the direction of 
the arrows. 

To obtain sufi&eient pressure the pump must deliver 
considerably more blood than can pass through the 
organ. The excess arterial blood is allowed to escape, 
as it passes along channel 5, through side channel 7, 
on to 8, and finally through the by-pass overflow to 
the top of the reservoir. Between 7 and 8 the blood 
must lift a valve (in the pressure-control valve as¬ 
sembly) which is held down by an adjustable spring. 
The stronger the spring, the more the pressure is built 
up in channels 4 to 6. The latter is recorded by the 
mercury manometer at the end of another side channel 
off the point of junction of 6 and 7. An automatic 
release apparatus (not shown) prevents any emer¬ 
gency excess pressure. The pump is capable of deliv¬ 
ering pressures up to 200 mm. of mercury. 

The form of the reservoir permits the use of emaU 
quantities of blood, the minimum being 5 to 10 eo., 
blood from a rat donor of 450 to 500 grams being 
sufScient for one experiment. 

The specimen chamber is not shown. This varies 
in shape with the organ under investigation. It is 
made of plaster of Paris, contains a nichrome heating 
coil, a thermostat, and thermometer, and will be de^ 
scribed in some detail in connection with the results 
of experiments. The form of the whole apparatus 
was planned so that the specimen in tihe chamber can 
be examined under a microscope. 
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An Apparatns for Determining the 
Eespiratory Volume of Large 
Aquatic Birds 

Eccocnb Dehkbs, O.S.B. 
Cornell University 


The apparatufl shown in Pig. 1 is designed to adapt 
the oxygen dilution method of clinieal lung*volume 
determination to the measurement of the total respira- 
tory volume of various aquatic birds. In this method, 
the respiratory gases of the subject are mixed, through 
a mouthpiece, with a known quantity of oxygen, and 
the lung volume is calculated by the equation: 

(1) Lung Volume (Respiratory Volume) = 

VO V 


where VO, is the volume of oxygen in the apparatus 
used, a is a correction for impurities in this oxygen, 
79.1 is the approximate percentoge of nitrogen in the 
respiratory gases, and %N2 is the percentage of nitro¬ 
gen found in the mixed gases (3). 

The spirometer, S (Fig. 1), has a bell adequate to 
the tidal air of the bird being tested. Two inter¬ 
changeable bells, with capacities of 90 and 140 cc., 



and calibrated to equal 1.33 and 2 co./mm., respec¬ 
tively, on the scale, 0, and the record, K, have been 
used. The technique of Herrald and MoMichael (^) 
is eniployod by keeping constant during a test the 
volume of the ^11, as read on K, through the addition 
of oxygen at stopcod^ G. Tidal air and rate of ven¬ 
tilation as well 08 spirometer volume are recorded on 
K The centrifugal fan, F, 6 cm. in diameter, circu¬ 
lates the gases in the apparatus. The water level in 
the WoulfiE bottle, W, calibrated to the scale, M, 
is adjusted with the leveling bottle, L. The chamber, 
A, aoatains 16 grams of dry, No. 4 msA sodium eal- 


eitlm hydrate for absorbing carbon dioxide. Tbe bore 
of Um three-way stopcock, C, is 5 mm. and that of the 
rubber and glass tubing in the circuit is 8 mm. NegSr 
tivc pressure is exerted through the tubing, V. The 
temperature of the apparatus is read on the ther¬ 
mometer, T. 

The apparatus is rinsed and filled with oxygen, as 
follows: The water level in the bottle, W, is adjusted 
to xero on the scale, M, and the spirometer bell, 
usually removed between tests, is replaced in the 
water seal, while stopcocks C and B are in the posi¬ 
tion shown. Then, with the fan, F, running, enough 
oxygen (90-140 oc.) to fill the bell is alternately ad¬ 
mitted and withdrawn, about 25 times, by manipulat¬ 
ing stopcock B. 

The dead space (here 180.0 cC.) may be determined 
by filling the apparatus with oxygen as above, setting 
the spirometer • bell at zero, and mixing the oxygen 
with a measured volume of atmospheric air from an 
aspirator bottle attached at a of stopcock C. The 
mixture is analyzed for percentage of nitrogen, as 
below, and the dead space calculated by applying equa¬ 
tion (1) inversely. 

In preparing for a test, sufficient oxygen is added 
to the dead space to make the total VOg of the appa¬ 
ratus equal to the estimated volume of the bird’s 
respiratory system. This is done by opening stop¬ 
cock B, raising the spirometer bell from zero to the 
desired point or points on scale 0 and allowing the 
measured oxygen to flow into the bottle, W, by open¬ 
ing stopcock H. The bell is set about one-third above 
zero on scale 0, stopcock C is given a half-turn from 
the position shown, and stopcock B is removed from 
the coupling, b. 

A bird is prepared by first tying the tibiotarsal 
joints and resting the animal on the operator’s lap. 
A glass hood, X, is slipped over the bill and scaled to 
the bird’s head with a rubber flange, prepared from a 
No. 7 latex balloon. The hood is then attached to the 
apparatus at a on stopcock C, so that the bird breathes 
air at b. The bird is cut into the apparatus at the 
inspiratory phase, by giving C a quarter-turn counter¬ 
clockwise. When the fan, F, is started, the spirometer 
bell falls, and the points on the record rise regularly 
as oxygen and carbon dioxide are absorbed. Stopcock 
0 is then opened to admit just enough oxygen to re¬ 
store the points on the record to the original level for 
the remainder of the test. 

A volumetric test, lasting 4 to 8 minutes, is termi¬ 
nated at the inspiratory position by turning stopcock 
C to the starting position. The bird is now prevented 
from breathing by the pinchoock, P, which haa been 
claxhped on the coupling, b, during the mixing process, 
and while in this condition, samples are quickly drawn 
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froxQ the interclaviculaf and right abdominal air saos^ 
through No. 23 Yale needles into 2-cc. glass syringes, 
oiled and freed of air. Samples of the spirometer 
mixture are d^a^vn similarly through the rubber tubing 
at It, after &*st rinsing some of the mixture through 
stopcocks D and E while valve U is closed and water 
flows from the bottle, L, into W. All samples are 
analyzed immediately for percentage of nitrogen, 
using Bayer\s technique (1) with Krogh^s pipette. 

The respiratory volume (lungs, air sacs, and 
trachea) of the bird is calculated using equation (1). 
The figure 79.0 for the normal percentage of nitrogen 
in the air sacs has been found suitable for this cal¬ 
culation, The final VO^ of the apparatus is measured 
accordingly if the points on the record, K, are slightly 
above or below their starting place. 

Corrections for difference in temperature and the 
vapor pressure of water are added to the calculated 
respiratory volume. The dead space of the hood, X, 
is subtracted from the corrected volume. No correc¬ 
tion has been made for the error, estimated at less 
than 2 per cent, due to the diffusion of nitrogen from 
the blood and tissues of the bird during a test. 

Arthough normally the ventilation of the various 
air sacs differs greatly, samples taken from the air 
sacs during a tost have been found to check, as a 
rule, within .5 per cent with those from the spirometer. 
The apparatus has been used with gulls, and with 
mallard, black, redhead, and wood ducks. Using mal¬ 
lards and wood ducks, wo have tested the duplicability 
of observations with the apparatus and found the 
coefficient of variability of test runs made on the same 
duck, the same day, to be less than 6 per cent and that 
of runs made on the same duck on different days to 
be less than 8 per cent. 
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A New Sterile Technic for Preparing 
Agar Cup-plates 

John E. Christun and Mh/ton L. Neuroth 
Purdue University School of Pharmocy 

The agar cup-plate method has found considerable 
application as a test for bacterial inhibitory properties 
of many substances. Examples of substances which 
have been tested by this method are liquid products, 
ointments, dusting powders, catgut, creams, and sup¬ 
positories (f). The test, however, has been greatly 


limited by the difficulty eneountered in preparing, in 
a sterile manner, suitable uniform cups in the agar. 
Two standard methods have been used; (1) Before 
the agar cools, a depression or cup is made in the 
medium by standing a sterile, flat-bottomed, glass tube 
in the liquified agar. When the agar is hard, the 
glass tube is removed by slightly twisting and pulling, 
and at the same time inserting a sterile wire down the 
side of the tube for the introduction of air in an 
attempt to prevent the oraddng of the agar. (2) The 
agar is allowed to harden and then a disk is cut out 
of the agar by means of a suitably sized sterile cork 
borer. Both these methods are very cumbersome, and 
a uniform cup witliout cracked edges is difficult to 
obtain. Contamination of the plate is also very com¬ 
mon in these procedures, since the lid of the plate 
must be removed. Still another operation is necessary 
in these methods—that of placing one or two drops < 
of melted agar in the cup to seal cracks of crevices 
formed. 

A simple new technic is proposed for the prepara¬ 
tion of uniform agar cups in a sterile manner. Ster¬ 
ile, fiat-bottomed, pyrex glass rods, the diameter of 
which determines the size of the agar cup, are placed 
in the liquid agar in the Petri dish, as is shown in 
Pig, 1. The pyrex glass rods are 10 mni, in length. 
The agar is allowed to harden, after which each glass 
rod is heated by means of a small heating element (see 
Fig. 1). The heating element is slipped over the end 
of the rod and is held in place by a small glass plung(^ 
operated with the forefinger. The agar melts evenly 
around the rod, which is then easily removed, leaving 
a uniform agar cup. The small amount of agar which 
melts adjacent to the rod flows down to the bottom 
of the cup and solidifies, forming an agar seal at that 
point. The agar cup-plate is then ready for use. 

The heating element is simple in construction and 
operation. It consists of a 22-gauge ehromel resis¬ 
tance wire, wound in a four-turn spiral, the ends of ^ 
which are sealed with pyrex gloss onto the outside of 
a glass tube with a 6-mm. O.D. aqd 14 cm. long. The 
ends of the resistance wire extending beyond the gloss 
seal are attached to an ordinary extension cord held 
in place on the glass tubing by a tight wrapping of 
asbestos cord. The temperature of the wire spiral is 
controlled by plugging the extension cord into any 
variable resistance transformer; 8 to 10 volts produce 
a suitable temperature. The plunger consists of a 
4-mm. pyrex glass rod which will slip inside the glass 
tubing. By manipulation with the forefinger the 
plunger is pressed against the side near the top of 
the glass rod standing in the agar. At the proper 
moment the glass rod may be lifted from the agar to 
form a uniform cap. 
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Four such oup« are made in the agar of each Petri 
diah. Into one oup is placed a eontrol preparation 
which oontains no active material. Various dilutions 
of the preparation containing active material are 



Fig. a 


placed in each of the other cups. In the case of liquid 
preparations 0.10 cc. is run into the cup by means of 
a sterile syringe or pipette; if an ointment is"involved, 
0.50 gram is placed in each cup. A pyrex glass tube, 
graduated and drawn down on one end to a 2-mm. 
opening, with a glass rod plunger, is used to introduce 
the solid or semisolid material into the cups. The 
graduated tube is filled by inserting the small end 
into the preparation, then carefully applying vacuum 
on. the other end. 

Two methods are available for introduction of the 
test organism: (1) The base agar may be seeded 
before pouring into the Petri dish, the glass rods 
being set and removed as previously described. (2) 
The method adopted for routine testing of solid mate¬ 
rials by the authors has been that of setting and 
removing the glass rods from sterile base agar. After 
the preparation has been placed in the cup, a layer 
of inoculated agar is poured over the base. Twenty 
cubic centimeters are used as the base layer, and 5 oc. 
of inoculated agar are poured on top. The inoculated 
agar consists of 2 cc. of a 16- to IS-hour beef broth 
culture of 8. aureus placed in 100 cc. of melted agar. 

The layer of inoculated agar, when solidified, seals 
.the preparation in the cup. The Petri dish may then 


be placed in the inoubation oven in an inverted posi¬ 
tion, thus eliminating any condensation of moisture. 
The plates are incubated at 37^ G. for 16 to 18 hours. 
Fig. 2 shows the results of a test plate. The nones 
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of inhibition are very uniform for any specific con¬ 
centration and vary in size according to the degree 
of dilution. Table 1 indicates the uniform results 
obtained on a set of plates. 


TABLE 1 

Zones or iNUtniTiON xn Mii.LiunTRits 


Plftte 

number 

Ointment 

bnee 

Base con- 
inlninu 1 
unit penl- 
cllliu/gram 

Baae con¬ 
taining i 
unit penl- 
cilBn/gram 

Base con¬ 
tain tng k 
unit penl- 
clUln/griim 



mm. 

wm. 

mm. 

1 

no zone 

20.C0 

17.50 

13.60 

2 

** 

20.50 

17.50 

12.50 

S 

“ 

20.75 

17.C0 

14,00 

4 


20.75 

17.75 

18.50 


The method described has been used with good suc¬ 
cess for the routine testing of ointments and creams 
containing penicillin and has been found to have 
many advantages over other technics used for this 
purpose. The heating element for this new technic 
is inexpensive and easy to manipulate. 

Reference 

1. ZiNSHBRj II. t and a. Teirthnok of bacterid- 

opy> (8th ed.) New York: 1), Appleton-Century, 1930. 
Pp. 956p 957. 
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Letters to the Editor 


loformitioii for B. and T, 

Belative to the letter of B. and T. {Sdenoe^ 1046| 103» 
S6), tho following obaervation is submitted. Five 
brothers, all the boys in one family, are all in Who*$ 
Who in America, 1938-1940. They are Franklin, Henry 
Clapp, James Morgan, John Harrey, and Welk Alvord 
Sherman. All were born at Ash Grove, Virginia, and 
probably attended the same school. 

W. 0. E. 

Department of AgrictUiure 


In the middle 1880’s throe brothers, William C., B. 
Homy, and Gustav F. Euediger attended a one-room 
country school in School District No. 1, Town of Milton, 
Buffalo County, Wisconsin. I think you will dnd those 
names In the fourth and fifth editions of American Men 
of Soienoe. 

E. Hbney Eukdioyb, M. D. 

Florida State Bospital 
Chattahoochee, Florida 

Since the chance of such a coincidence is rather small, 
B. and T. (Science, 1946, 103, 26) wish to know whether 
any one-room country school other than the one they 
mention has ever numbered among its alumni two starred 
scientists. At the end of tho 1870^8, two brothers, who 
are both starred in American Men of Science, simul¬ 
taneously attended such a school near Hutchinson, Minne¬ 
sota. They graduated as classmates from a university 
in which eventually both served as professors of physics. 

Z. 

Beiv Baven, Connecticut 

In reply to “Information Please“ (Science, 1946, 103, 
26) the following case may be cited: In the later 1870 ’a 
and early 1880 ^s two boys, born in farmhouses about a 
half a mile apart and with only two months^ difference 
in their ages, attended, when they became of school age, 
a one-room country school in Eh ode Island. One of them 
had most of his schooling up to fourteen years of age in 
that place. When nearly nine years old he was in a 
graded school for five months, and in another one-room 
school for seven months, then book to his earlier schooL 
The other boy was in that one-room school during at 
least two different periods, but for a number of years 
he attended a graded school in another township. Ulti¬ 
mately, these two went to different colleges, and their 
careers have been in many respects quite different, but 
for thirty years or more they have been listed in Who *8 
Who. While, therefore, there are many dissimilarities 
between the early educational advantages of these two 
men and the ones mentioned in Science, the elements of 
likeness may be sufficient to warrant this note. 

One feature that deserves mention is that the teacher 


in the one-room school during the last three years in 
which one of these boys attended (and part of that 
time the other boy was a pupU there) had had a wide 
experience. He had been a United States consul or vice- 
consul, in Brazil or Argentina, and had traveled some¬ 
what in Europe. He therefore had a much wider outlook 
upon life than most teachers in such schools. How much 
effect this had upon one of the writers, he Is not pre¬ 
pared to say. He was out of school entirely from four¬ 
teen to twenty-one, but a remark the teacher made when 
this boy left school at fourteen—“Tou ought to go on 
to collage * ’—lingered and may have shaped somewhat his 
later scholastic career. 

T. and W. 

BrooJelyn, Nev) Torlc 

What Can You Do About It? 

In Science, 1946, 103, 69, Mr. L. J. Thomas suggests 
that the A A AS take the lead in getting the public more 
acquainted with the impending dangers of the atomic 
bomb. The bomb is indeed the most urgent government 
problem, and an enlightened public is needed. The 
A A AS should also be able to exert political pressure in 
this matter. The suggestion that the AAAS take the 
lead has iny full support. 

Kaxl Hxtmak 

iO Crentmont Food, Montclair, New Jersey 
Announcement 

The paper entitled “Physiological comparison of two 
strains of pGnicUlium,“ by Eobertson Pratt and Jean 
Dufrenoy, published in Science, 1945, 102, 426, contained 
information obtained under a classified contract between 
the OBED and Cutter Laboratories which, in Justice to 
other contractors in the same field, should not have been 
released. The mannscript of the paper was submitted to 
the office of the Committee on Medical Eeseareh and re¬ 
ceived official approval for publication. Hence, neither » 
the authors of the paper nor Cutter Laboratories can 
Justly be criticized for this error, 

A. N. Eiohards, Chairman 
Committee on Medical Eeseareh, OBED 

Washington, D. C. 

Reversal la the Winter Flounder 

Dr. E. W. Gadget’s note on reversal in the winter 
ffounder, Pseudopleuroneoiea amerioanus (Science, 1945, 
102, 672-673) recalls to mind an additional example of 
this rare phenomenon. 

While shore-seining with Dr. U. B, Stone and Mr, 
Mark A. Hail in Shinnecock Bay, one mile south of West 
Tiana, New York, 28 July 1088, we took a single, left- 
handed'' winter flounder among wveral bundr^ nor¬ 
mal individuals. My field notes indicate that aU speel- 
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dMOf wero fBUtU, andi if 1 wamnbn eorreeU/j tbe one 
jfift-hAadod individual was aj^pronimataly three inehee 
loag^ The ej^eeimen waa made a part of the New Tork 
State Oonserratlon Department eoUeetion and ia pre- 
preserved at the New York State Museum at 
Albany, New York. 

It is of interest to note that of the four recorded in¬ 
stances of reversal in this flounder, two specimens have 
been taken in Bhinneeook Bay. 

S. 0. Bishop 

UniversUy of Eocheiter 

The Coloration of Acid Earths Caused by Vitamin A 
In some recent issues of Science there appeared an 
interesting discussion conoorniug the speclflcity and the 
history of the intense blue coloration given by vitamin A 
solutions on acid earths (A. Lowman, Science, 1945, 101, 
183; H. B. Kreider, 1945, 101, 377; L. Zechmeister and 
^ A. Sandoval, 1945, 101, 585; G. 0. Mayor and H. Sobotka, 
1945, 101, 695; of, P. Meunier, C. E. Acad. Sci., Paris, 
1942, 216, 470). It was pointed out by Mayer and 
Sobotka that the observation of this reaction goes back 
to the year 1939, when it was described by A. Emmerie 
and 0. Engel {Eeo. trav, ohim, Fays-Bas, 1989, 68, 283). 
Actually these investigators were not the first ones who 
observed the reaction mentioned. In 1927 E. Eobayashi 
and E. Yamamoto {Chem, Zentralbl,, 1928, 22, 2307; of, 
Mem, Poo, Soi, Eng,, ToJcyo, 1927, 4, 23) reported that 
vitamin A-containing materials, like cod liver oil, give 
intense bluish or greenish reactions on Japanese clay, 
Florida earths, or fuller’s earth if a benzene or carbon 
tetrachloride or carbon disulfide solution is applied. 
They also correctly attributed this reaction to the vita¬ 
min A content of the materials investigated. 

Henet M, Espoy 

Van Camp Laboratories 
Terminal Island, California 

Preservation of Biological Spedmens With Clarite X 
A large number of papers have appeared on the proser- 
' vation of animals by methacrylate resins, but the methods 
used are difficult and expensive. Very few experiments 
seem to have been made using other plastics or resins. 
M. D, Wheatley (Science, 1941, 94, 49-60) proposed coat¬ 
ing specimens with a solution of iaobutyl methacrylate in 
toluene. 

The writer found solutions of Clarite X in xylene a 
satisfactory coating for small animals (spiders, nymphs 
of Hemiptera, small caterpillars). The specimens were 
pinned and placed in 96-per cent alcohol, then in absolute 
alcohol. After a short immersion in xylene they were 
placed in a solution of 30-per cent Clarite X crystals in 
xylene for about two Hours and then left to dry. The 
^ain left a clear eoatlng on the animal No evidence of 
exeesidve shrinkage wae observed. The color was pre- 
sorred better than in the csise of specimens kept in 
alcohol. The speeiineiis were brittle but not much more 
SQ 0i4n pinned Insects. A small addition of paraffin to 


the resin solution might make the resin less brittle with¬ 
out changing its other properties 

Clarite X, described as a cyeloparaffln, may be obtained 
from the Neville Company, Pittsburgh, Pennsylvania, to 
which the writer is indebted for supplying samples of 
the resin for the experiments. 

Hsa&ERT W. liSVl 

University of Conneotioiit 

Algae in the Carlsbad Caverns, New Mexico 

About two years ago there began to appear in the 
Carlsbad Caverns, on the pale-grayish limestone wall of 
the corridor opposite the bottom of the elevator shaft, 
a slight spotted greenish cast, which in time spread and 
brightened to a lettuce or grass-green color, not very dis¬ 
similar in appearance from the copper carbonate, mala¬ 
chite. It is not copper, however, even though such a sup¬ 
position is reasonable, for sporadic copper stains are 
common over a wide area of the Guadalupe Mountains. 
It is caused by algae, chlorophyl-bearing plants, growing 
750 feet below the surface where none have over been 
seen before. There are two algae, a green and a blue- 
green—one an extremely fine aggregate or cluster of 
bright green cells, the other a pale green, fibrous form. 
Their habits are such that even their genera can be deter¬ 
mined only with difficulty. 

The events which have led to the growth of these plants 
deep down in the cavern are unusual. By December 
1931 the elevator shaft was completed through 760 feet 
of limestone to the floor of the Lunch Boom, and elevator 
service was begun. The corridor leading to the elevator 
doors was hewn out of solid limostone which was then dry 
and remained so for more than a docade. Over the eleva¬ 
tor doors there was installed an electric light which has 
been kept burning for about seven hours each day ever 
since. No change was noticed until sometime in 1948, 
when a greenish color was first observed to be forming as 
faint blotches on the rook wall, and this brought to atten¬ 
tion the fact that the rock was becoming moist. 

To understand this situation better, let us examine cer¬ 
tain local events of 1941 which may suggest a cause for 
the appearance of the algae. In May of that year a tor¬ 
rential rain fell in the Guadalupe Mountains and the sur¬ 
rounding area, which flooded the Pecos Biver and those 
of its tributaries beading in the Guadalupe Mountaini. 
On 20 September an even greater deluge fell. Such 
storms are the result of an enormous accumulation of 
great, bulbous, cumulo-nimbus clouds which extend from 
the very ground to altitudes of more than 25,000 feet. 
To one who has experienced such storms in the field It 
seems as if the whole column of 25,000 feet of moisture 
overhead has condensed at the some moment. The Oarson 
Seep Bangor Station reported 17 inches of rain, moat of 
which had fallen in a few hours. During this storm 
21.25 inches of rain fell at the headwaters of Dark Can¬ 
yon, by far the greatest on record in the climatological 
history of New Mexico. 

Though the percentage of run-off on a rooky terrain 
sueh as the Guadalupe Mountaiiu is high, these two ex- 
aepthmal rainfalls produced such a notal^ recharge of 
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ground moiature that in the Fall of 1944 there eamo a 
stand of grama grass and other forage in the Pecos Val- 
lej the like of which had not been seen for forty years. 
In some pastures this luxurious display was due also to 
beneficial results of the Taylor Orazing Act, which has 
permitted tho more sagacious cattlemen properly to hus¬ 
band their ranges. 

It is believed that this increment of moisture, over¬ 
charging a perched watertable, has found a hitherto un¬ 
used course througli some 500 to 800 feet of rock and, 
after two years, is seeping out to moisten the rock wall 
of the corridor. Along with the water may have come 
the spores of algae; or possibly they were carried in by 
visitors to the cavern or by down-draft air currents in the 
elevator shaft. Whatever the mode of their introduction, 
germination was not possible until both light and water 
were available. Hero in this cavomouH void of total 
darkness no chlorophyl plant life has ever before pene¬ 
trated so deeply below the surface and survived. 

At the Devil Fool, along the pathway leading down 
into tho cavern from the Auditorium, an electric lamp il¬ 
luminates for an hour or so each day a large moist stalag¬ 
mite. A year ago a thin, hard, dark-green coating formed 
on the stalagmite that is probably the bluc-groen alga, 
Sohisothris. (In the Fall of 1945 il was noticed that the 
rock wall at the elevator shaft had grown drier and that 
the algae are shrinking into clusters. Algae are also to 
be seen now at tho Green Lake and in the King's Palace.) 

The only large display of algae growing under natural 
conditions is that found on the floor of the tunnel loading 
to the guano cavo, 180 foot below tho entrance. A cylin¬ 
der of light, at times partly direct sunliglit, projects down 
oiito tho rock-strewn floor. Within the circle of light a 
dull-greyish, black dirt appears to cover tho debris. It 
suggests nothing living and gives rather the impression 
of being dusty, dead moss. A sample of it sent to Dr. 
Wm. Randolph Taylor was pronounced a blue-green alga, 
possibly Gloeocapm, a simple-celled colonial form. T^is 
is probably the only place where daylight enters the 
cavern in sufficient amount to support the growth of a 
chlorophyl-bearing plant. 

(Published by permission of the Director, Geological 
Survey, U. S. Department of the Interior.) 

WAi/mi B. Lano 

Geological Survey 

U* 8^ Department of the Interior 

What Is the Matter With Science? 

How is it that, six months after the first atomic bomb 
was dropped on Hiroshima—and on the world—neither 
its editors nor, apparently, any of its contributors, have 
made any serious and responsible effort to discuss the 
immense scientific, technical, and social ramifications of 
this event! Apart from tho Truman statement—a docu¬ 
ment of minor sdentifio importance—some timely com¬ 
ment by Niels Bohr and Harold Urey, and a letter by 
Gordon F. Hull, this official journal of American scien¬ 
tists goes along as though nothing particularly out of the 
ordinary has happened. 


A public interest, unprecedented in scope and magni¬ 
tude, has been generated by tho concrete realization of 
possibilities which a few years ago were shadowy dreams 
in the minds of men whose very language was an enigma 
to most of us. In Congress, on the radio, in magazines, 
books, lectures, and endless discussions, the question of 
atomic energy has assumed a grim and ruthless primacy, 
upon whose right solution depend the patterns of human 
development—conceivably, even, of human survivah Nor 
can it be said that this urgent public concern is merely 
another example of mass hysteria that will soon pass, 
because, this time, it originates in a fundamental scion- 
tifie discovery that almost overnight has inscribed mene 
mene ielccl upharain upon the walls of our current civiU- 
zation. Within the past weeks men like Oppenheimer, 
Szilard, Urey, Langmuir, Smyth, Langsdorf, Shapley, and 
many others have come out of seclusion and made head¬ 
lines by their courageous, public-spirited response to the 
social outcome of their patient researches in nuclear 
physics. With a heartening unanimity these disciplined 
and sober minds have recognized the imperative need 
for thinking in terms of broad human objectives, in sharp 
opposition to a disgraceful chauvinistic nationalism 
whose conception of the method and purposes of science 
belongs on the level of Neanderthal man. Their own 
organization, the Federation of Atomic Scientists, is 
active in tho promotion of a sane international handling 
of the myriad problems arising from their work, and 
quite recently a section of the American Physical Society 
has gone on record in favor of United Nations control 
of the atomic bomb. 

Yet, so far, Science bas nothing to say. Why is this? 
Are tho editors themselves indifferent, or do they assume 
that the question of atomic energy is either too * * secret ’ ^ 
or too well known to deserve extended discussion? Can 
they find nothing to publish regarding developments in 
nuclear physics here and abroad, no statements by for¬ 
eign scientists that go beyond trifling generalities, no 
simple and forthright reporting of events in this now- 
dominant field? Or is it that contributors simply do not 
care to write anything on the subject for their own 
magazine—something that will tell other scientists, as 
well as intelligent laymen, what they are doing and think¬ 
ing, what the problems are and how they may beat be 
approached with a hope of solution? 

Whatever the answer, it seems to me that Science, in 
this matter, is lagging badly in what would appear to 
be one of its obligations: the prompt, Intelligent, and 
reasonably adequate treatment of what J. D. Bernal 
has called ^'tho social function of science.^’ I say this 
without prejudice to the many vital and significant con¬ 
tributions that have appeared in its columns, and with 
due regard to editorial limitations of space, budget, etc. 
But I think it needs to be said, and reiterated, now 
more than ever, when thousands of plain folk are be¬ 
coming vividly conscious of the enormous power wielded 
by scientists in our delicately balanced world. I think 
that the scientists themselves need to know it, to say 
it, to hear it said, over and over again, for 1 am con¬ 
vinced, on the basis of the way they have reacted to 
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the preseiit atomic furore, that the great majority are 
men of good will, Btriyiug earnestly that their labors 
shall end, not in the aoceleratioh of a disastrous social 
entropy but in the construction of a decent world for 
all of us. 

HaaoLD Wabj> 

128 Iffast lOih Street, Neio York City 

The Prevention of Atomic Warfare 
With reference to recent commtmications from William 
N. Woodward (Science, 1945, 102, 608) and Gordon P. 
Hull (Science, 1945, 102, 672), it is evident that there 
ifl a considerable desire for the formulation of plans to 
prevent the development of atomic weapons. No sane 
person would question the advisability of doing every¬ 
thing possible to bring this about. However, the meth¬ 
ods suggested by these men are open to criticism, and 
their success is very doubtful. Although it was not men¬ 
tioned by Mr. Woodward, the apparent raison d*Hre of 
the Association of Los Alamos Scientists Is essentially 
that of attempting to limit the applications of atomic 
energy by collective action of the scientists, engineers, 
and technicians comprising it. They propose also to 
attempt the forcing of legislation' on an intoniational 
or * * supernational * * scale containing pledges against such 
military applications. Prof. Hull’s plan for a World 
Association of Physicists is similar, but of his six points, 
only one is pertinent to the discussion, viz., ^ ^ a pledge not 
to give advice concerning, nor assist in making, atomic 
bombs.** Even if 99 per cent of the physicists of the 
world did so pledge, one could hardly presume that they 
could thus prevent misapplications of this science. The 
essential discovery of nuclear fission lies in the borderlino 
field between chemistry and physics, but the deprivation 
of the project of physicists would not necessarily have 
prevented the development of a weapon, and in the future 
this Mill be much more true. Hence, this solution is as 
prosumptuous as the one which supposes that the men 
who have had some connection with the manufacture of 
those weapons in the past have a corner on all the infor¬ 
mation needed for their production. 

What we need, then, is not a Federation of Atomic 
Scientists, or of Bomb Builders, or even a World Fed¬ 
eration of Physicists, but simply a World Fedyration. 
Most of the principles suggested as bases for the pro¬ 
posed assodations are too obvious to bear elaboration, 
and the one which the ALAS has used as a smoke screen 
is virtually one of the purposes of the AAAB, i.c. 

. . to promote attainment and use of scientific and 
technological advances in the best interests of human¬ 
ity." 

It is strikingly clear to most of ns that this is no time 
for forcing the hand pf the State Department by de- 
fiaanding action on an international scale. This will re¬ 
quire mutual respect, trust, and understanding of a high 
order-virtues which are not displayed by all of the 
present powers but which must precede any intimate dis- 
cusaioii of the most potent force available to man. 

JAHKS H. PAKKELL 

Los dlamos, Nats Mewha 


Veterans' Retreining Pcogtain in Geology 

During the past five years it is estimated that the 
armed forces absorbed some fifteen hundred young Amer¬ 
ican geologists pf graduate, near-gtaduate, <n postgrad¬ 
uate status, only a small number of whom had gained any 
experience in profosaional application of their learning. 

During their terms in the armed services few of these 
young men have had the opportunity of using their geo¬ 
logical training or of acquiring additional geologic knowl¬ 
edge. It may therefore be assumed that they have suf¬ 
fered considerable loss of geologic skill and knowledge 
and are thus not prepared to resume their studies or pro¬ 
fessional activities in competition with those geologists 
whose careers have not been Interrupted by the war. 

Because of this situation and the current demand for 
trained geologists, the U. S. Geological Survey proposes 
to undertake a program of training in the form of super¬ 
vised field, laboratory, and office work that will enable 
discharged veterans to adjust themselves more quickly 
and with more confidence in resuming their careers. The 
Survey proposes to undertake only this applied phase of 
the retraining. It recognizes that many of the expected 
trainees will require preliminary academic courses in col¬ 
lege or university geology departments that are equipped 
to give concentrated courses of graduate calibre. 

The proposed dual program has been discussed with 
heads of the geology departments of the Universities of 
Chicago, Columbia, Harvard, Johns Hopkins, Princeton, 
and Yale; and they have indicated their approval of the 
plan in principle. Hoads of geology departments in 
other schools interested in participating in thin phase of 
the program may obtain pertinent information from the 
heads of the geology departments of those universities. 
Further information conconiiug the Geological Survey’s 
phase of the program may bo obtained by writing to 
W. IT. Bradley, Chief Geologist, Geological Survey, Wa^- 
ingtou 25, D, C. 

The instruction of qualified veterans in participating 
schools will, insofar as is feasible, be adjusted to the 
specific needs and interests of the individual to better 
equip him to undertake and benefit by Survey or other 
professional experience in field, laboratory, and office 
work during the 1946 field season. 

Candidates for these temporary appointments to the 
Geological Survey will be selected on a competitive basis 
through the channels of the Civil Service Commission, 
and in accord with veterans’ preference policies. It is 
hoped, however, that veterans who apply will have had 
the benefit of the preparatory college or university re¬ 
training before they seek appointment. 

The number of veterans which the Survey will be 
able to absorb will depend upon the amount of funds 
appropriated to the Survey for geologic investigations. 
An estimate of the size of the field program should be 
available by spring after the House reports out the ap¬ 
propriation bill. As many as possible of the most com¬ 
petent temporary appointees will be given the oppor¬ 
tunity of accepting more permanent appointments on the 
Geologioal Survey staff, or will be given aid in obtaining 
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appointxoeiitfl iu other sfovemmeutal agenciei or ia 
indoetry. 

This dual program Trill operate on a very flexible baaU, 
to take oare of all individual cases, involving individuals 
whose academic trailing and professional experience to 
date lie within a rather wide range. It will be fitted also 
to individual desires, to allow for academic training only, 
for Survey experience only, or for both, depending on the 
qualifications and wishes of the individual. 

W, H. Beadl,b:t, Chie/ Geologist 

WashingtoUf D. C, 

Plea for Change in Regular Time of Meetitag of the AAAS 

Now that the regular meetings of the A A AS are to 
be resumed, it seems appropriate to consider anew the 
best time for holding them. There would seem to be 
three leading possiblUtios which have been, or are about 
to be utilized, i.e. the traditional Christmas holiday 
period; the early spring, to be tried this year; and the 
early fall, shortly following Labor Day, which was tried 
at Cleveland. 

First, as to the traditional Christmas holiday period, 
the following considerations seem to bo pertinent: To 
reach the meeting at this time it is often necessary to 
leave home on Christmas night or, at the latest, the day 
following. This frequently disrupts family gatherings 
and makes what should be an event to bo looked forward 
to a disagreeable task. It is quite commonly made more 
disagreeable by extremely inclement weather, late trains, 
stuffy sleeping cars, and the seasonal presence of the 
virue of the common cold, not to mention more serious 
respiratory ailments. 

Second, as to the early spring, this may be said: The 
general conditions at this season, it is true, are no doubt 
better than those at Christinas, t.e. if the time chosen is 
sufQciently late or ^ * spring * * is sufllciently early. Grant' 
ing, however, that weather conditions are entirely pro¬ 
pitious, irregularities in the dates of the spring recesses 
in the various colleges and universities are bound to make 
attendance impossible for many, no matter what particu¬ 
lar time is set. Incidentally, also, even if the meeting 
should happen to coincide with one’s own recess period, 
it would consume virtually all of this brief time of respite 
in the long winter-spring term, a respite often sorely 
needed to catch up with various odds and ends of work. 

Third, in favor of a period Portly following Labor 
Day the writer would like to urge the following argu¬ 
ments: At this time of year summer vacations for almost 
everyone have ended, while the fall terms of most insti¬ 
tutions on peacetime schedules have not yet started, thus 
leaving a convenient interim. Also, contrary to the con¬ 
dition at the Christmas season, no holiday celebrations 
are interrupted, the trains, if one wishes to use them, 
are reasonably on time, and the weather is such as to 
make trips by oar possible and often pleasurable. It is 
the writer’s belief that all who attended the recent Cleve¬ 
land meeting held at this time of year will agree that the 
conditions indicated were fulfilled. Unfortunately, how¬ 
ever, wartime exigencies prevented as large an attendance 
at meeting aa is oostomaiy* Why, therefore, not tiy 
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this time of meeting again under more normal eonditimf 

It is hoped that this note may etimolate oth^lrs ndm 
favor the view herein expressed to urge favorable con* 
sideration of this change upon those eoncemed in the 
scheduling of this important event. Indeed it seems as 
though the matter is of enough signifleanoe so that in 
case of doubt as to the extent of opinion in favor of 
such a change, a mail ballot of the membership might 
well be undertaken. 

Bobxkt S. MoUvnur 

Oberlin College, Oberlifit Ohio 

The Law of Precharged Luminescence 

According to the excitation processes which occur in a 
light-emitting system, the resulting luminescence may 
originate in one of sovcral mschanisms: (a) direct ex¬ 
citation, (b) indirect or sensitized excitation, (c) trans¬ 
located excitation, and (d) precharged excitation (J. De 
Ment. Fluorochemistry. New Tork; Chemical Publish¬ 
ing Co., 1945). The present communication relates to (d), 
the precharged luminescence, in which the luminescent 
system retains the effect of a history of radiation for con¬ 
siderable periods of time (e.g. months or years) smd at 
a later time emits light when subjected to low-tempera¬ 
ture boat, friction, and similar agents. The best-knovm 
examples of precharged luminescence include the family 
of thermoluminescences, certain of the triboluminescenees, 
and a number of sundr)' phenomena. 

In a recent study and compilation of the known types 
of luminescence, in which some two hundred varieties 
were listed, the present writer {Fluorescent ohemioals, 
Vol. 3: Diciio7iary of luminescent substances. New York: 
Chemical Publishing Co., in press) noticed a rather ob¬ 
vious characteristic common to all of the precharged 
luminesccucoB, to which attention does not seem to have 
been directed before this time. This common feature 
can be formulated into a law covering the knovm types, 
since no violation has been discovered by the writer in 
the many examples be has studied. Consequently, the 
law of precharged luminescence is as follows: 

a system exhibiting precharged luminesconoe, the 
energy responsible for the radiation history in that sys¬ 
tem is always greater than that energy required for the 
roleaso of the luminescence.” 

While it is not possible to list here every known ease 
of precharged luminescence to corroborate the foregoing 
statement, certain well-known examples suflice to clarify 
what it means. Thus, in the family of thermolnmines- 
cences, the agents which provide the radiation history or 
precharging include radioelement radiations, cathode 
rays, X-rays, ultraviolet light, visible light, and a number 
of miscellaneous corpuscular radiations like neutrons. 
The thermoluminescenoe takes place when the previously 
irradiated system is then subjected to such low-energy 
agents as infrared rays (heat), pressure disturbances 
(e.g. scratching and grinding), as weU as radiations like 
viaible light which are of less energy than that employed 
for the irradiation. 

JacRDaMm 

Fhtorsscenes Laboratories, Portland, Oregon 
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BAUSCH & LOMB 
BALCOTED 
METALLURGICAL 
OBJECTIVES 


Bausch & Lomb now offers the metallurgist the advantage of 
Balcote surfaced objectives for his metallurgical microscopes. 
This revolutionizing lens surface treatment applied to metallur* 
gical objectives provides improved image contrast and shorter 
photographic exposures. "Flare” is decreased; light transmission 
is increased. 

This is of particular advantage where the metallurgist must 
work with specimens of low reflectivity and long tone range. 
For complete information write Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 
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Heredity and its variability T. D. Lysenko. (Translated 

from the Russian by Xh. Dobzhansky.) New York: 

King's Crown Press, Columbia Univ., 1946. Pp. vi + 

65. $.50, 

For a number of years biologists have been puzzled 
by the claims of the Russian agronomist, Lysenko, that 
Mendel’s principles of heredity are all wrong and that 
acquired characters are inherited after ail. The original 
technical papers and books of Lysenko and his followers 
have been published only in Russian and in general have 
not been available in the United States or in Snglish 
translation. In order that Academician Lysenko’s work 
may bo judged by biologists who do not read Russian, 
Prof. Dobzhansky has provided an adequate, literal, and 
unannotatod translation of the 1944 edition of Lysenko 
latest book, which was first published in the USSR in 
1943. It is thus possible to consult a systematic stato* 
mont of the author’s views in his own words, rather than 
the indirect accounts contained in translations and criti* 
eisms of the debates which he has carried on with Bus* 
sian geneticists. 

Here we find a full, If somewhat repetitive, account 
of Lysenko’s views on reproduction, heredity, inheri¬ 
tance of acquired characters, effects of environment and 
mutation, in addition to a discussion of some of the 
problems of plant improvement. It is written from the 
point of view of a practical agronomist, confines itself 
almost exclusively to plant material, ehlefiy the cereals 
with which Lysenko has worked, and is addressed to a 
general agricultural audience rather than to a scientific 
and sophisticated one. 

In genera], detailed evidence is not given to support 
the broad generalizations which are made, nor are ref¬ 
erences given to published experimental data. Instead, 
brief summaries of results obtained by Lysonko's stu* 
dents and collaborators are presented. Some of these 
are most remarkable, and it is to be hoped that plant 
breeders will examine the original data when these 
become available. For example, a case of vegetative 
hybridization is reported (pp. 82-86) in which seeds 
from a branch of a white-fruited tomato grafted on a 
rod-fruited host gave mostly red-fruited offspring, but 
seeds from these gave in later generations both white- 
and red-fruited forms. 

In later chapters (VIT, '^Liquidation of the conser¬ 
vatism of the nature of organisms'*^ and VIII, "The 
sexual process") equally remarkable results are de¬ 
scribed in summary form, from which it is concluded 
that genetically spring varieties of cereals can be per¬ 
manently converted into winter varieties and vice versa 
by subjecting the germinating seeds to altered tempera¬ 
tures. From these and other references to altered en¬ 
vironment and to constant hybrids, paternal inheritance, 
maternal inheritance, and parthenogenesis it is con¬ 
cluded that "the heredity of plant organisms may be 
altered by altered nutrition" and that "it is possible 


to alter and to create varieties with a desirable heredity 
by controlling conditions of the external environment, 
the living conditions of the plant organisms. The hered- 
tty is, ae it were, the essence of the conditions of the 
external environment assimilated hy the plant organisms 
in a series of preceding generations^* (p. 65). 

On the whole the book reveals a man whose purpose 
is different from that not only of geneticists but of 
scientists generally, since he seeks not so much to under¬ 
stand os to control more directly tho processes of nature, 
and to condemn not merely Mendelism but all theoretical 
considerations which do not contribute directly to this 
end. His purpose was to provide new and better meth¬ 
ods and improved varieties of plants tor the vast expan¬ 
sion of Soviet agriculture which was taking place on 
the collective farms, and his position and prestige were 
probably attributable to the promise which his methods 
seemed to Soviet planners to hold out In this direction, 
particularly the method of jarovization or vernalization 
of cereals which is associated with his name. 

The author of this book appears as a kind of bio¬ 
logical fundamentalist, and the scriptures according to 
which he interprets his observations were writtea by 
Darwin, Lamarck, Spencer, and other nineteenth-century 
scientists, as these were introduced and popularized in 
Russia by Timiriazev and Michurln, Lysenko's immedi¬ 
ate predecessors and mentors. The primary cause of 
Lysenko's differences with the geneticists is his adher¬ 
ence to those old viows of reproduction and inheritance 
with which the theories and facts of Mendelian heredity 
are incompalible. This is clearly brought out in Chapter 
III, "Individual development of the organism." The 
author supposes (p. 0) that "the sex cells or buds from 
which at a rule develop whole organisms are the products 
of the development of the entire organism which pro- 
duces these beginnings of new organisms. They arise 
from moleciUes, from granules of various organs and 
parts of the organism mauy times but regularly altered. *' 
This is the view tentatively put forward in Spencer's 
theory of physiological units (1864) and in Darwin's 
hypothesis of pangonesis (1868) and quickly disproved 
and abandoned. In supposing that the germ cells derive 
their properties from tho other cells of the organism, 
this view is the inverse of that generally held for the 
last 60 years, namely, that the germ cells transmit a 
stable system of determiners which guide the develop¬ 
ment of the cells which arise from them. 

Needless to say, Lysenko also denies that genes or 
chromosomes have anything to do with heredity and 
rejects the most fundamental principle of heredity in 
tho following words: 

"The Mendelians foist this 'pea law,' according to 
Michnrin's happy expression, on Um whole of livixtg 
nature. But in reaUty It is basically wrong even for 
pea hybrids, ineladiiig the factual material obtained hy 
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^ Mendel himeeU. The progenies of different hybrid plant* 
varied even in Mendel'e experiments much be^^ond the 
ra^ 3; 1. Thus, in the offspring of one plant there 
were 19 yellow and 30 green seeds, and of another plant— 
only a single green for 30 yellow ones’’ (p* 50). 

Lysenko’s ideas on reproduction and development do> 
rive, as did those of Darwin and Spencer and Michurin, 
not from experimentally ascertained facts but from the 
need for a mechanism by which another supposed fact, 
the inheritance of acquired characters, may be explained. 
The need for such a mechanism disappeared with the 
failure of proof of the inheritance of acquired charac¬ 
ters. No new proofs are given in this book. 

It has been apparent for a long time that Mendelian 
heredity, as the orderly transmission of relatively stable 
units (genes) and the inheritance of direct effects of the 
environment or of training and similar modidcaiions 
could not both be true. Lysenko clearly believes the 
evidence for the latter to be more convincing than that 
for Mendelian heredity, While that view was possible in 
the Nineteenth Century and to those who ignore the 
modern facts of heredity, it is strange to encounter 
so crude a restatement of it in a country where such 
striking progress in genetics was made as in the USSB 
between 1920 and 1940. It seems an anachronism some¬ 
what like the denial of the facts of evolution over large 
areas of a country as progressive as the USA. In both 
cases the causes of such attitudes seem to those outside 
the country to bo obscure and puzzling. In both cases 
also the scientidc position of the country is so strong 
that the heterodox views of small minority groups may 
safely be left to the judgment of time and progress. 

L. 0. Dunn 

€oluinl)ia University 

Tbs fortress islands of the Pacific, William Herben 
Hobbs. Aon Arbor; J. W. fdwards, 1945. Pp. xiii 
+ 1B6. $2.50. 

This interesting little book is a welcome addition to 
the meager list of informational volumes on the Pacific. 
Considering its vast area, the Pacific was surprisingly 
little known at the beginning of the recent Japanese 
■Var. This was particularly true of the territory man¬ 
dated to Japan. The Carolines, the Marshalls, and the 
Mariannas were then islands of mystery. Because of 
extended tours in 1921 and 1923, during which careful 
notes and maps were made, Professor Hobbs was prob¬ 
ably the best-informed person in America on the geologic 
and geographic aspects of this section of the Pacific at 
the time of Pearl Harbor. 

The book is well illustrated with numerous original 
maps, diagrams, and pen drawings. The author divides 
all Pacific Islands into two great groups, the "Arcuate 
Islands" and the "Strewn Islands." A more detailed 
classifioation, based largely on origin, results in the fol- 
lowing types; group volcano islands, volcano islands, 
almost-atolla, atolls, part-raised atoUs, raised atolls, new¬ 
born arcuate islands, and youthful arcuate islands. Each 
type form the subject matter of a separate chapter in 
^hlch wtilbehosen examples are used as iUastratlotts. The 
chapter oh the Origin of the IhUmds is not all which 



The boisterous saga of America's oil 
pioneers... capturing the restless, en* 
terprising spirit of the great figures of 
wiidcotting — from Williams, Drake, 
and Galey to Joiner end Gutowsky— 
and the excitement of life in the oil 
boom towns. A lively, informal history 
by a veteran operator and scout. 
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bfr desired. This is partieul&rfy true of the seetloa 
dealing with the origin of the Strewn islandeu The entire 
Pacific baoin ia described as an area of shrinkin g and 
sinking. Before the sinking began, huge volcanoes were 
built up at hundreds of points. During the subsequent 
subsidence the sea eventuallj occupied the region, and 
moat of the '^volcanoes disappeared completely beneath 
the waves and their positions are indicated today by coral 
growths built up over them as upon a pedestal—the coral 
islands or atolls." Although the Darwinian theory of 
atoU formation lends itself nicely to what is required in 
a popular book of this typo—a simple explanation of 
atoU formation—still, the facta produced by careful 
study of the islands demand a much more complex ex¬ 
planation of their origin than is outlined here. 

A chapter on the military value of each island type is 
the unique contribution of the book. A well-chosen bibli¬ 
ography is appended. Professor Hobbs writes clearly 
and interestingly. Geologists should produce more books 
of this character instead of leaving it to those less quali¬ 
fied. 

J. Edwa^ Hqffmsistbb 

University of Eochester 

The Woods Hole Marine Biological LahotaSory, Frank 

R. Lillie. Chicago: Uoiv. Chicago Press, 1944. Pp. x 

+ 284. (Illustrated) ^.00. 

Unique in the history of scientific enterprises in the 
United States is the Woods Hole Marine Biological Lab¬ 
oratory. It is unique in organisation, history, and in the 
scope of its service both to the biological sciences and to 
the nation. It is national in its services, democratic in 
organisation, and international in its relations. The 
Naples Biological Station had minimum support from the 
United States and Great Britain; but in control, staff, 
and clientele was always essentially German and in recent 
years has become Italian. It never had the support of 
Prance, Eussla, or the other European states. The Woods 
Hole Laboratory, on the other hand, has had the loyal 
support of many of the leading American universities 
and colleges, especially of the Atlantic seaboard and Mid¬ 
dle West. These were represented in its board of trus¬ 
tees, staff, and clientele. It is fortunate Ithat the history 
of this institution has been written by one long connected 
with its operations and while the most of those who have 
shared in its development are still living. 

This book is on important document in the history of 
the biological sciences on this continent. Its illustrations 
picture the faces of most of the teachers and investiga¬ 
tors of those sciences in the United States during the 
flowering period of biology in America. Its one groat 
defect is the absence of a suitable likeness of its dis¬ 
tinguished author. 

The influence of Louis Agassiz and his pupils is evident 
in the history of the Woods Hole Institution, which is the 
heir of the short-lived institution at Penikese. Even more 
dominant in the heredity is the influence of the rapidly 
growing interest in animal morphology and embryology 
which stemmed from the leboratoriei of Leuekart and 
Balfour and soon burgeoned from the newly established 
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bhairs in onr universities as irnttural histoi^ gave way to 
the newer specialties. 

One chapter is devoted to the later-established sister 
institution, the Woods Hole Oeeanographie Institution. 
One function of this marine laboratory has always been 
its class instruction which brought young biologists under 
the potent influence of the leaders in the American Ho- 
logScal sciences under circumstances which inspire both 
effort and enthusiasm. The effect of this funoUon upon 
the expansion and quality of American teaching and re¬ 
search is imponderable but potent. 

Chablxb A. Koroin 

Universxiy of California, Berkeley 
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The Butter-Margarine Controversy' 

Harry J. Deuel, Jr. 

School of Medicine, University Southern Calijomia 


T he question which vitally inter¬ 
ests all of us is whether we need to feel 
undue alarm from a health standpoint at the 
present-day scarcity in butter. In other words, need 
we be necessarily distressed not only for our adult 
population but especially for our growing children if 
the butter shortage continues over a prolonged period? 

We have become much more conscious as to what 
good nutrition involves since the war begun. The 
Food and Nutrition Board of the National Research 
Council has published a chart of recommended die¬ 
tary allowances which have been generally accepted 
as the most authoritative information to date, In 
their table, they have separated the requirements not 
only according to age and sex but also according to 
the extent of activity. In addition, this committee 
has suggested certain minimal dietary requirements 
necessary during pregnancy and also during the 
period of lactation. In the opinion of the Board, 
there was already adequate experimental evidence to 
indicate the probable daily requirement of calories, 
protein, and such inorganic ions as calcium, iron, 
copper, and iodine. It was also possible to formu¬ 
late recommendations for the daily quantities of the 
fat-soluble vitamins, A and D, needed, as well as 
for two members of the B complex, namely, thia¬ 
min (Bj) and riboflavin (Bj or G). Figures for the 
amount of vitamin C required were also included. 
While it was recognised that other inorganic salts 
and a number of vitamins listed as members of the 
B complex are also essential in on adequate diet, it 
was considered that our present information is inade¬ 
quate to hazard a guess as to the amount required. 
While it is generally recognized by students of nutri¬ 
tion that, at best, the quantities of nutrients postu¬ 
lated by the Food and Nutrition Board of the Na¬ 
tional Research Council are tentative, this table has 
served as a most useful yardstick in the formulation 
of diets of high quality. 

The question of importance in the topic under dis- 

^ A lecture given before the Men's Faculty Club of the 0nl- 
▼eciltr of filoatbeim California on 2S May 1045. 


cussion is whether the fats play a specifle role per se 
in this nutritional picture *, if they do, one must ascer¬ 
tain whether such a function is reserved for butter 
and animal fats or whether it is shared generally 
by the vegetable fats and oils as well. The vegetable 
oils and fats (including the hydrogenated ones) are 
practically identical in physical and chemical proper¬ 
ties with the animal ones. Can the body cells reject 
one and require the other? 

Fats are the best vehicles for dissolving the fat- 
soluble vitamins, A, D, E, and K. From that stand¬ 
point, one might regard the fata as an essential food- 
stufl since they aflord a simple medium to assure the 
absorption of these required vitamins. 

Fat is also the most concentrated form of energy. 
To obtain the energy to produce the 2,600 calories 
which the person of average stature expends daily, 
it is necessary to oxidize ingested foods or, in their 
absence, body tissue. As large a proportion as 85 
to 00 per cent of this total energy may originate 
from the metabolism of either carbohydrate or fat 
(or, as is generally the case, of a mixture of these 
foodstuffs). The quantity of fat to supply all the 
necessary heat would be 240 grams, since fat has an 
energy value of 9.3 calories per gram; were carbo¬ 
hydrate to serve as the sole source of this 90 per cent 
of the daily caloric requirement, about 550 grams 
would be used, as this foodstuff has a heat value of 
only 4.1 calories per gram. Moreover, since carbo¬ 
hydrate is usually present in foods along with con¬ 
siderable quantities of water while the fatty foods 
may be largely free. from water, the discrepancies 
between the weight’ of food required to satisfy the 
calorie needs of the animal far ei^ceed the 2.3 to 1 
ratio of the caloric values of fat to carbohydrate. 

It is believed that certain types of fats which are 
normally components of such structural parts as cell 
membranes cannot be manufactured in the animal 
body. The only source for this material, which ap¬ 
pears to be an unsaturated fat, trilinolein, is in the 
food. Fats most be considered essential to ^e extent 
that they are necessary to furnish an adequate amount 
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of this confititucnt. Com oil is especially rich m 
txilinolein while butter may be largely devoid of it. 
We, of course, manufacture the tisual type of adipose 
tissue without the necessity of the fat being supplied 
in the diet. An excess of fatty tissue is generally a 
reflection of a fondness for carbohydrates, since we 
can readily transform the latter foodstulf into fat. 

An examination of the dietary habits of animals 
gives UB definite evidence that milk fat is not required 
after infancy. Wild animals have continued a nor¬ 
mal existence over centuries without milk or butter- 
fat after weaning. Except for the cat, dog, and pig, 
the same is also true for domestic animals. As far 
as the human is concerned, the widespread use of 
butter and milk in the diet of the adult, made pos¬ 
sible by the domestication of the cow, goat, horse, or 
camel, has como late in the history of the human 
race. Man has attained his physical and mental sta¬ 
ture largely without milk fat after weaning. In fact, 
within our present era, certain Indian tribes have 
been known to live satisfactorily after the nursing 
period on diets which are completely devoid of milk 
or butterfat. 

We come back now to the question as to how effec¬ 
tively oleomargarine can do the job of butter. The 
term '^oleomargarine” dates back to the time when 
oleostearine and oleo oil, by-products of the meat 
packing industry, were its principal ingredient. But 
still legally any margarine, regardless of the nature 
of the fat it contains, must be labeled "oleomar¬ 
garine.” 

In the beginning, the margarines were maligned as 
inferior fats which were indigestible. However, in¬ 
vestigators in the Offioe of Home Economics of the 
U. S. Department of Agriculture for some time pre¬ 
vious to and during World War I had been compar¬ 
ing on human subjects the digestibility of various 
well-known animal and vegetable fats as weU as many 
which were so unusual from a commercial standpoint 
that they were curiosities. With a very few excep¬ 
tions, the coef^cient of digestibility was invariably 
found to be approximately 95. This means simply 
that 95 of every 100 grams are absorbed from the 
gastrointestinal tract during the course of digestion 
and are therefore utilizablc, In this group were all 
the common cooking oils as cottonseed, corn, peanut, 
and olive oils as well as butter and lard. The only 
exceptions to this relatively complete digestibility 
were noted with beef and mutton tallow and deer fat 
as well as several other natural or artificial fats 
having a melting point considerably higher than 
body temperature. Studies on several different 
oleamargarincs by these same government scientists 
demonstrated equally hi^ digestibilities for the 
oleomargarines as for butter. It is an interesting 
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commentary that although these experiments were 
completed in 19X7, the publication of the results was 
not made in one of the series of scientifle government 
bulletins where the reports of the tests on the other 
fats had been published but in the Boston MecUcdl 
and Surgical Journal in 1925 after the principal 
author had severed his connection with the govem- 
ment bureau. Today, no one questions the high diges¬ 
tibility of margarine. 

Another earlier objection, political rather than 
nutritional, brought up against margarine was that 
it was made from foreign fats which were brought 
in to compete with the products of American farms* 
This may have been partially true when c'oeonut oil 
was the basic fat used in margarine production; cer¬ 
tainly, it can no longer be raised as an objection now 
that cottonseed, peanut, and soybean oils or animal 
fats which are almost entirely domestic products are 
practically exclusively used for the present-day mar¬ 
garine manufacture. 

A third argument for the superiority of butter over 
margarine was advanced in 1913, when it was found 
that the former was a good source of vitamin A. 
Since it was soon determined that this vitamin, so 
essential for growth and for life, was absent in most 
vegetable oils, there would then appear to be some 
justifleation for the preference of butter to mar¬ 
garine on nutritional grounds. However, as soon as 
colorless vitamin A concentrates were available 
(there was a law against use of yellow-colored oils 
even when they contained the same natural provita¬ 
min A as butter, i.e. 3-earotene), it became the prac¬ 
tice to add sufficient of the vitamin A concentrate 
to margarine so that the concentration of vitamin A 
would be equal to that of an average butter* The 
amount of vitamin A to be used for the enrichment 
of margarine was originally set at 7,600 U.S.P* units 
per pound but later raised to 9,000 U.S.P. per 
pound, which was considered the average quantity 
in butter, although different butters may vary from 
2,500 to 20,000 units per pound. Unfortunately, 
there is no way for the housewife by inspection of 
its label or of the butter itself to ascertain bow mrmh 
vitamin A is present. Although high concentrations 
of vitamin A usually run parallel to increasing yellow 
color in the natural product, this is not always the 
case. In fact, butter samples having the highest con¬ 
centrations of vitamin A ever reported, produced hy 
feeding massive doses of this vitamin to the cow, 
were found by the author to be practically colorless. 
But even if the depth of color were invariably a 
satisfactory index of the riehhCBs of butter in vitamin 
A, this criterion would be valudees as far aa market 
butter is coneemed. Artiflcial colors, i^icb jiave no 
nutritive value whatsoever, ere usually added to bring 
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the produet to the desired hae. Butter is the only 
food exempt from the requirement of the pure food 
lews which makes mandatory the declaration of arti¬ 
ficial color on the label of foods. No statement is 
required on the label or elsewhere that an artificial 
color has been added. 

However, several years ago reports were published 
in the JouttmI of Dairy Science of work carried on 
in the University of Wisconsin indicating that butter 
per 80 possesses a certain gn^owth-promoting influence 
(independent of the vitamin A effect) which could 
not be demonstrated in various vegetable oils. Wean¬ 
ling rats when given diets of whole milk grew faster 
during the first three weeks than other rats which re¬ 
ceived skimmed milk into which vegetable fats were 
homogenised. The differences were largely eliminated 
by the end of the six-week period. It was suggested 
that this effect of butter was to be ascribed to certain 
long chain saturated fatty acids present in the biitter- 
fat which were not contained in the vegetable oils. 
This was taken as the long-awaited ^^proof^’ that 
butter possesses some inherent characteristic not 
shared by vegetable fats which make its use in ani¬ 
mal nutrition preferable. Although these preliminary 
experiments were not convincing from a scientific 
standpoint, the results were heralded far and wide 
by the dairy interests. It was not long before many 
of our intelligent citizens were wondering if butter 
should not be a in the diet. 

Extensive experiments were undertaken several 
years ago under the direction of the author at the 
University of Southern California to amplify the 
studies started at the Madison laboratories. These 
experiments were planned to avoid several criticisms 
of the earlier work which obviously would favor the 
butter animals. In the first place, the weanling rats 
were so distributed into the groups receiving the vari- 
, ouB diets that the average weights were identical in 
the various groups at the start. In the Wisconsin 
teats, the rats which were given the butter diet weighed 
31 per cent more at the start of the experiment than 
those which were fed the cottonseed and soybean diets. 
Since the weight at weaning is a good index of the 
subsequent rate of growth, such low-weight groups 
could hardly have been expected to have grown as 
well even if afforded a superior diet to the butter rats. 
A second difficulty of the Wisconsin group was 
avoided by using dried skimmed milk powder mixed 
with the various fate instead of the liquid skimmed 
milk. In this way the diet remained homogeneous and 
a separation of fat from the liquid milk did not 
occur. The results of our tests showed that com, 
eottbnse^, olive, peanut, and soybean oils as well as 
a commereial margarine were all equally efficacious 
in pr^oiluf was fautte^at on diets of 
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mineralized skimmed milk powder which were forti¬ 
fied with the fat-soluble vitamins. No differences in 
rate of growth were noted after 3, 6, and 12 weeks. 
That the growth was similar for the rats on the dif¬ 
ferent diets was further confirmed by the finding that 
the growth of their bones (tibia) at 3 and 6 we^ 
measured by X-ray photographs was identical. The 
diets were all shown to be equally well utilized, as 
demonstrated by the fact that the same amounts were 
required to catjse equivalent growth. Moreover, the 
composition of the body tissues of rats sacrificed after 
receiving the different diets for 12 weeks was also 
shown to be similar. This would indicate that all fats 
were equally efficient in producing real growth and 
that the gain in weight in no case was only the result 
of an undue deposition of fat. 

The Southern California experiments reported 
above also demonstrated the important part flavor 
may play in the diet. It was found that when rats 
were given a choice, they would usually prefer the 
butter-containing diet to the one having the vegetable 
oil. It was found that this preference is related to 
the so-called “butter flavor*’ normally present in but¬ 
ter, and it can as readily be induced by pure diaeetyl 
or by commercial butter flavor as by butter itself. 
The quantities necessary to induce this preference are 
very small, only 4 parts per million being required. 
In fact, rats prefer a level of 4 to 8 parts per million 
and 8 to 16 parts per million. Possibly some of the 
better growth reported earlier on rats receiving butter 
may be because the animals are induced to eat more 
of such food. The flavor is a pleasing one which they 
have learned to prefer during the period of nursing. 
As far as can be determined, however, diacetyl plays 
no essential role in nutrition, and it can be manufac¬ 
tured by the normal male as well as by the lactating 
female. 

In further experiments it was reported that the 
vegetable oils were equally satisfactory components 
of the diet as butter in furnishing adequate nutrition 
for normal pregnancy and for lactation. The index 
as to the efficiency of lactation can be deduced from 
the proportion of baby rats which survive as well as 
by the weight of the rats when they are weaned at the 
age of 21 days. In a large number of tests on the 
various vegetable fats, margarine, and butter, there 
was no evidence of superiority in any dietary group. 
In fact, in all cases the diets were equally effective 
in allowing normal pregnancy and successful lactation* 

Recently some additional evidence has been adduced 
on the oUum of the Wisconsin investigators that but- 
terfat is especially required by the very young rats. 
They stated that premathrcly weaned rats required 
butt^at to a greater extent than animals weaned at 
the normal time. Moreover, if animals were weaned 
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at a later than normal period, no snperiority in the 
butter diet could be noted. However, Zialeiti and 
Mitchell, of the University of Illinois, were able to 
raise successfully rats fed on artilieial mixtures by 
the use of medicine droppers starting within seven 
days after birth. When such iininials were given mix¬ 
tures containing corn oil, the subsequent growth was 
as satisfactory as for those which were fed on a mix¬ 
ture containing butter as the fat. We have reported 
similar results on a large series of rats weaned at 14 
days instead of the usual 21-day period which received 
diets containing a butter or margarine or corn, cotton¬ 
seed, peanut, or soybean oils. 

More recently, the Wisconsin scientists have stated 
that growth of young rats was as satisfactory when 
oleomargarines were incorporated in the diets as when 
butter was the fat, provided that the basal carbohy¬ 
drate in the diet was starch, dextrin, sucrose, glucose, 
or mixtures of them. Only when lactose was the sole 
carbohydrate was there some indication of less satis¬ 
factory growth on the nonbutter tests. It should be 
uieniioned that the lactose content in these tests was 
higher than in whole milk powder. When lactose is 
present in the proportion found in whole milk, the 
weight of evidence is that all vegetable fats have a 
nutritive value similar to butter if fortified with the 
fat-soluble vitamins. 

Another crucial teat for the adequacy of a diet is 
its ability to support growth and reproductibn over 
a number of generations. Dr. II. C, Sherman, of 
Columbia University, has maintained a colony of rats 
for 60 generations on a diet consisting of one-third 
whole milk powder, two-thirds whole ground wheat, 
and a little salt supplemented with small amounts of 
lettuce and lean meat once a week. Such a diet must 
therefore be considered as entirely adequate for the 
rat. In the May 1945 issue of the Joptrnal of Nutri- 
iion, there is a progress report of the author detailing 
experiments where rats had already been maintained 
over ten generati<ms on a diet identical with Sher¬ 
man’s except that skimmed milk powder was used in 
place of the whole milk powder and an amount of 
margarine fat was added corresponding to the normal 
content of butterfat in the whole milk powder. These 
tenth-gen oration animals were in much better physical 
condition than the first-generation rats. In fact, at 
the present time the experiment has progressed to the 
thirteenth generation and the rata have continued to 
be in excellent condition. 

It is a moot question how far tests on rats can be 
applied to humans. Certainly many of the dietary 
deficiency diseases found in the human subject have 
their counterpart in the rat. The fat, like the human, 
is omnivorous. The anatomy of the gastrointestinal 
tract is similar. To aocxtmplish a study over ten 


generations in the human would require 300 years 
compared with five years in the rat. From the analo¬ 
gies between rat and man, it is not too much to expect 
that a diet which is nutritionally satisfactory for the 
rat would also be benefieial for man and vice versa. 
Conclusions on the nutritional value of diets for hu¬ 
mans based on rat experiments would seem to be 
entirely justified as far as fats are concerned. 

Even had it been shown that mUk fat were a re¬ 
quirement for animals or for man, one would expect 
that the milk fat from any one species of animal 
would meet the requirements best for that particular 
species. It is well known that there is a wide dif¬ 
ference in the composition of the milk of difterent 
species and also that this variability in composition 
also obtains with the fat. Hilditch and Meara in the 
conclusion of a paper whore the composition of fat 
from human and cow’s milk has been compared state 
the following: 

lIumaiL milk in regard to its component acids, has 
more resemblance to a typical margarine fat-blend than 
to butterfat. 

The experiments that I have just outlined reaJGdrm 
that fact that vitamin-fortified margarine and butter 
have a substantially equivalent nutritional value. 
They are supported by the conclusions of an entirely 
unprejudiced group, the Committee on Public Health 
Relations of the New York Academy of Medicine, 
who recommend in their report of 1 February 1943 
as follows: 

Jn order that the health of the population may not be 
impaired by the adoption of a diet insufficient in fats 
and fat soluble vitamins, the Committee recommends that 
the manufacture, distribution, and consumption of oleo¬ 
margarine be encouraged and suggest specifically: 

(1) That the regulations set by the Federal Soourlty 
Administrator in 1941 be amended to make it manda¬ 
tory that oil oleomargarines be fortified with vitamin A 
at a uniform level of 9,000 United States Pharmacopoeia 
Units per pound of finished product; 

(2) That the War Production Board be requested to 
allow the use of fats and oils for the manufacture of 
oleomargarine in such quantities as would offset the 
necessary withdrawal of butter from civilian use; 

(3) That federal and state laws which restrict the 
manufacture and distribution of oleomargarine be sns- 
pended for the duration of the butter crisis; 

<4) That wide publicity, both lay and professional, be 
given the fact that oleomargarine, fortified by Titamin A, 
is nutritionally equal to butter; and 

(6) That this matter be brought to the attention of 
the President of the United Stetes, the Secretary of 
Agriculture of the United States and his Technical As¬ 
sistant on Civilian Requirements, and the Commissioner 
of Agriculture and Markets of Kew York State. 

Moreover, a similar eonduoion hae been readied hy 
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the Pood and Nutritioa Board of the National Be- 
seareh Council in thoir Reprint and Circular Series, 
No. 118, released in August 1943, where it is stated: 

(1) Margarine fortified with vitamin A in accordance 
with Food and Drug regulations supplies an important 
amount of this nutrient as well as of much needed fat. 
A previous recommendation of the Food and Nutrition 
Board that all margaruia be fortified is reaffirmed. Be* 
cause of the high proportion of margarine now fortified^ 
mandatory requirement of fortification for all margarine 
for table use seems unnecessary at present, though it 
may become desirable if the situation changes in such a 
manner as to reduce importantly the proportion now 
fortified. 

(2) The present available scientific evidence indicates 
that when fortified margarine is used in place of butter 
as a source of fat in a mixed diet, no nutritional differ^ 
enoes can be observed. Although important differences 
can bo demonstrated between different fats in special 
experimental diets, these differences are unimportant when 
a customary mixed diet is used. The above statement 


can only be made in respect to fortified margarine and 
it should be emphasised that all margarine should be 
fortified. 

(8) It is obvious that the present excise and license 
taxes imposed by both Federal and State governments 
on margarine interfere with the distribution and utiliza¬ 
tion of certain of our fat resources, but the implications 
of these taxes are so extensive and complex that no rec¬ 
ommendation with respect to them con be made in this 
report. 

Finally, it should be stated that the nutritional 
value of milk is not confined to the fat; it possesses 
proteins of excellent quality and it is an excellent 
source of certain inorganic salts needed in the diet, 
such as calcium and phosphorus. Milk is an espe¬ 
cially adequate source of riboflavin. We can scarcely 
view with concern the increasing use of margarine in 
the diet if that means that larger amounts of whole 
milk become available at a reasonable cost for human 
consumption. 


Developing Food Acceptance Research^ 

W. Franklin Dove, Chief 

Pood Acceptance Research Branch, Subsistence Research and Development Laboratory, Quartermaster Depot, OficaRO 


At the present time there appears to be in process 
of development a science which treats of foods and 
the consumer of foods as a relationship in which the 
producer or processor of foods (for industrial sur¬ 
vival) and the consumer of foods (for human sur¬ 
vival) share an equal interest. 

During World War II, now just ended, each item 
of the ration had been carefully produced and pre¬ 
pared according to quality specifications, and each item 
had been tested to contain and retain through long 
periods of storage its quota of vitamins, minerals, 
protein, and calories. But when the soldicr-oonsumer 
refused to accept some of these ration items, and when 
these items began to accumulate in the storage dumps 
in various theaters of the war, a new problem in sup¬ 
ply, theretofore unrecognized, was raised to a major 
issue. To determine the causes of nonacceptance fol¬ 
lowed as an official directive. 

Parallel with the refusals by the soldicr-oonsumer, 
populations under economic stress, or belabored with 
a poor soil, or lost in the forest fringe or in marginal 
environments, or seduced into overspecialization, re- 

* Rescarcli In fo(Ml acceptance was formally Introduced 
WTO the Army's food supply program when, W November 
1044, a Food Acceptance fiesearcb Branch was set up In the 
Bufoswtenoe Research and Development Laboratory, under 
gpL Rohland A. laker, Commanding Officer. Food acceptance 
research has sinoe hken Included as a section of the food 
ivmob program of the HUlury FUnntag DIviston, OQUO. 

This pap^ was presented at the Conference on Pood 
Aoeeptiuiee Besearcb held on C-7 Demtber 104C W Chicago, 
under the sponsorship of the Committee on Food Research, 
Military Planning Division, OQMO. 


veal similar conflicts over acceptance and nonacoept- 
ance of foods. 

The reasons for this parallel will appear with 
further development of the subject. Needless to say, 
both the Army population under stress and the civilian 
population isolated from the normal balance of sup¬ 
plies—even though it may be living in the midst of a 
prosperous society—have much in common. 

But why had not the subject of food acceptance be¬ 
come an issue before? In order to answer this ques¬ 
tion and in order to uncover causes, as a step toward 
instituting prevention, let us go back a few decades. 

Not long ago, even in the time of our grandfathers, 
there was little need for concern over the nonaooepta- 
bility of the harvest. Each family was largely self- 
sufficient. Out of the family garden the seed for the 
coming year—and only the best—^was selected. That 
best of the harvest was judged at the family table by 
means of a sizable panel of children and parents, 
aunts and grandparents, a panel representing all ages 
and both sexes. 

Locally adaptable varieties of sweet corn, apples, 
squash, peas, beans, bred on the spot for acceptability, 
were Abso prepared and cooked in home style. Home 
cooking meant recipes devised out of the ingredients 
at hand, upon which the family panel had also placed 
its statnp of approval. These home recipes had some¬ 
times passed trough the judgment of generations of 
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flimiliefi: As the seeds from the best-flavored or the 
finest-textured foods were saved, so too were the 
favored methods of preparation and cooking passed 
down from mother to daughter or from mother to 
daughter-in-law. 

Accordingly, then, the family taste panel passed 
judgments three times daily, from a breakfast for 
work to a supper after work, every day of the week 
from Monday’s labors to Sunday’s rest and through¬ 
out the seasons, from rain to heat to snow. Though 
subject to the influences of imitation, as when a child 
imitates one of his parents in food choice; of domtna- 
Hon, as when a parent punishes a child by depriving 
him of dessert; of urging, as when a mother who, in 
concern for the well-being of the sickly child, urges 
him to drink milk; or of resistance, as a form of a 
child's self-assertion in refusing any or all foods pre¬ 
sented, nevertheless, the vocal judgments of the family 
taste panel varied from unanimous vote against the 
food to unanimous acclaim for the food. The family 
taste panel passed judgment upon many characteristics 
conceded important in today’s soientiflc panels: (1) • 
odor, appearance, flavor, texture, and temperature; 
(2) frequency, monotony, or amount served; (3) the 
variety grown and even, indirectly, the nature and 
fertility of the garden soil; (4) methods and tem¬ 
perature of storage as these conditions affected keep¬ 
ing quality; and (6) keeping quality of the raw food, 
or as cooked (processed) and sealed within the jug, 
barrel, or jar. AU of these judgments, combined into 
a family chorus, came to expression in the food habits 
of the consumers and came finally to shape the pat¬ 
tern of the agriculture of every region. 

During these earlier times in our history, there were 
segments of the population isolated from the soil and 
consequently subjected to limited diets; but for none 
of these did concern over taste, flavor, and acceptabil¬ 
ity rise to the level of social, economic, or scientific 
importance until recent times. 

We may conjecture that this gradual rise to aware¬ 
ness of the problem of food acceptability is the result 
of the gradual change, taking place during the past 
century, toward commercial agriculture with quantity 
production as the chief goal, together with the wide¬ 
spread production by the great food industries of 
processed and canned foods for the market, while the 
original strings of taste authority of the family, as 
producer and processor and consumer, were severed 
one by one. 

By slow but certain strokes the family’s seed stock 
was replaced by the nursery seed stock, by the stock 
of the large commercial seed house, by the stock of the 
State and Federal government experimental seed plots 
—seed stocks which were developed for resistance to 
disease and for high yields. By the same slowly 


pattern of life the family’s homiHuumed 
foods have been displaced hy the standardised, oolor^ 
fully-labeled, commercial product. The advantages to 
these changes are greater than appear on the surfaoe. 

While the civilian consumer’s food-getting habits 
have changed, so too have the methods of feeding 
armies. Mechanized warfare of World War II re¬ 
quired combat and assault rations which possessed 
operational characteristics for ease of handling, com¬ 
pactness, and keeping qualities, together with nutri¬ 
tional adequacy and acceptability. Such requirements 
increased the need for quantity production and for 
commercially processed, dehydrated, cooked and 
canned foods in order to keep up with the rapid 
surge of huge armies. Such armies, as in the Nor¬ 
mandy campaign, must travel fast; or, as in the 
Pacific Island theater, they may be separated for 
weeks, or even months, from the normal supplies of 
fresh perishable foods. For the first time in histoxy 
large groups of men lived for long periods of time 
solely on commercially produced and processed foods. 

Limited and imposed diets, consumed often under 
stress, tested severely the nutritional adequacy of 
rations and, even more, their acceptability. For no 
matter how adequate these foods and rations were 
nutritionally, only in so far as they were accepted 
were they a dependable conveyor of nutriment to the 
body. 

With acceptability of foods in this salient position, 
and with our continued interest in mass feeding, the 
need has arisen for a careful screening of all scientific 
researches and methods which might contribute to the 
evaluation of foods for acceptability. Neither the 
food producer nor the food processor nor the food 
consumer (soldier or civilian) can afford to allow food 
acceptability to remain in its past-present unorganized 
form. All indications lead one to believe that post¬ 
war developments in foods and in feeding, as well as 
in other approaches to the biologioal aspects of man’s 
adjustment to his environment, will make extensive 
use of the scientific advances that may be made in 
these directions. 

The science of genetics has taken the guesswork 
out of seed selection for disease resistance; food tech¬ 
nology and experimental cookefy have taken the guess¬ 
work out of food processing and food preparation; 
the science of nutrition has taken the guesswork out 
of the '^plus” factors in foods; while physiology has 
devised accurate measures of physical and nutritional 
status of the consumer. But by this modem, ^cient, 
oentrelizod production and processing of foods on 
the one hand, and by the recegnition and supply of 
the major and minor nutrients required tot abundant 
heal^ on the other, we have left out the relationships 
we have left out the connect^ Unk between the living 
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Bttbieei (the eonanmer) and the stall o£ life (food) he 
lives upon: that link is aeeeptability. 

Kow is the time f^r the essence of the family taste 
panels now lost^ to be returned—^not as it was, but in 
a modern scientido form, to follow the food from its 
seed, through development and processing, to the 
finished, or even assimilated, product. Such a science, 
if properly developed, is destined to contribute to 
both consumer and producer alike. 

Who tvill develop the science of food acceptance f 
Since food acceptance, as someone has aptly remarked, 
is an in-between study, its proper development will 
depend upon the combined interest of numerous spe¬ 
cial approaches. It should include: 

(1) Those who have attempted to grade foods for 
quality for government or army apeeifleationa, since an 
application of the blind panel of judgoa selected on 
proven ability to test the food or item according to a 
reliable statistical design provides unbiased decisions 
and scientific quality control; 

(2) Those interested in psychometrics in order to 
standardize the quality-control methods used for liquors, 
tea, and coffee, and apply them to milk, eggs, beverages, 
and finally to all classes and kinds of foods; 

(3) Those in food technology and home economics who 
have used organoleptic methods to dotormine chemical 
or physical changes in foods treated or stored in numer¬ 
ous ways; 

(4) The biological sciences concerned with self-regula¬ 
tion, or with the embryology, anatomy, or physiology of 
the sensitivities related to food-getting and to appetite 
and hunger; 

(5) Those interested in social psychology and anthro¬ 
pology, to indicate the background of forces in which 
food-getting has been reared. 

There is need for economists who are aware of the 
physiological demand as well as market demand; nutri¬ 
tionists who consider food selection from the psycho¬ 
logical standpoint; and psychologists’who know that 
food selection is a matter of nutritional importance. 

The question will also continue to tantalize the 
chemist, who will always try—and may some day suc¬ 
ceed—in detecting differences and tracing dilutions 
with an accuracy equal to that of all the gustatory 
sensitivities. 

Finally, it should interest those who are adminis¬ 
trators of research, since food acceptance techniques 
provide direction from the consumer. In other words, 
food acceptance tests are on more than a mere service- 
level, since in addition to this they may be used not 
only to develop a product from a correct combination 
of parts, but also to indicate tethot foods to develop 
and in wkeat diction. As such, they serve the ad- 
labiistrator and shoixld therefore be fm of any oom- 


partmentalization which would disturb Iheir fune- 
tiozukl nature. 

In order, then, to develop the subject of food ac¬ 
ceptance as a unit of research, we of the Food Accept¬ 
ance Research Branch of the Subsistence Laboratory 
have included in the physical plant the facilities for as 
many of these approaches as seemed feasible and have 
relied on various research laboratories of the country, 
both university and industrial, to carry on correlated 
research whore the best talent, ability, and equipment 
exist. 

Thus, the Food Acceptance Research Laboratory 
includes in actual concrete structure the facilities for 
a large number of the potential functions of such re¬ 
search; the statistics of sampling, of design, and of 
results; the physiology of aensitivitios and the psy¬ 
chology of attitudes; the physicochemical tests of 
quality of the foods; experimental cookery as related 
to preference; psychometrics and organoleptics. Each 
of the divisions of interest may be likened to a part 
of a car: Organoleptics or psychometrics may be the 
wheels, consumer likes and dislikes (physiological psy¬ 
chology or anthropology), the car body; while experi¬ 
mental cookery may be likened to the snubbers and 
upholstery. No single part con assume the preroga¬ 
tive of the whole. 

During the last six months 215 tests for acceptabil¬ 
ity have been run on 708 items of foods. The foods 
tested include every food class, from soup to meats, 
potatoes, cereals, fruits, beverages, vegetables, des¬ 
serts, confections, and nuts. Entire rations have also 
been tested. All of the items intended for rations are 
now tested for acceptability before they enter the 
rations. The same techniques are used to determine 
by taste test panels the best methods, from the stand¬ 
point of acceptability, for packaging and storing, and 
the optimum keeping time or shelf-life. 

New research methods have had to be devised for 
nearly every food class or typo of food. Each food 
presented for test presents a special problem which 
must be analyzed through careful discussion with 
commodity specialists and with others interested in 
the development of the food, 

^ The results of the tests are presented as memoranda 
for administrative action, for further deveJopraent, or 
for use by the procurement officers to serve as one 
of their guides in purchasing supplies. The purchase 
of the winter's supply of breakfaat cereal, for in¬ 
stance, may be infiuenoed by the panel judgments as 
to brand, composition, method of toasting, etc. 

The results of these tests are also being prepared 
for publication as research papers, since methodology 
is at present at the crux of testing; Without reliable 
methods the tester and his results are at the mercy 
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of personal opinion. Several points which charac¬ 
terize these new methods include the following: 

(1) A panel of judges is selected for ability to detect 
the differences expected to arise. 

(2) The test is blind, without comparison of notes by 
the judges. 

(3) A record of differences is secured, together with 
word records to express the differences. 

(4) A record is kept of both positive and negative 
attitudes toward the differences. 

(5) There is a statistical design in the experiment set 
up in order to measure all variables separately and to¬ 
gether and establish signidcance of results. 

When the tests are carried out according to these 
and other precautions, the results may then be con¬ 
sidered reliable. Further tests in camps or in the 
field must be made to evaluate the relative preference 
for these foods by the group as a whole. The results 
show, however, that many totally unacceptable foods 
can now be eliminated before they enter the ration; 
that many foods are preferred only by part of the 
population and must therefore be accompanied by 
substitutes; that some items are so well liked and, 
fortunately, so stable in the storage method indicated 
that procurement can proceed with confidence. For 
example, the best variety of peas as tested by the 
blind panel turned out to be the variety requested 
most on the grocery store shelf. Such results indicate 
actual use-value of the methods. 

As we have previously indicated, however, our 
laboratory approach is not sufficient in itself. Pref¬ 
erence for, or prejudice against, a food is a popula¬ 
tion problem. Attitudes toward foods relate particu¬ 
larly to food habits built up over the years from birth 


to maturity. Furthermore, food habits are related to 
the soil, the climate, the food crops, and the socio¬ 
economic and even religious oharacteristics of each 
region. The final effect of food habits upon the 
civilian and soldier-consumer from each region should 
be measurable in terms of physiQ|d stamina and suc¬ 
cess in adjustment in times of stress. 

The acceptance rates of foods is a part of the gen¬ 
eral topic of food habits which has been studied in 
this laboratory. The Committee on Food Composition 
of the National Research Council ha^ compiled tables 
on the nutritive value of American foods. The nutri¬ 
tionist, however, needs additional information in order 
to devise rations or to evaluate foods correctly. The 
nutritional value of each food is measured not alone 
by its nutrient content per 100 grams, but rather by 
the nutrients in the total amount of each food ac¬ 
cepted and, of that, the amount assimilated and 
utilized. The issue is direct; the arithmetic simple. 
Each food Tnust he evaluated not by what it possesses 
but by what it gives to the consumer \ and it gives to 
the consumer in gross value its per cent value per 
unit weight times the weight of food accepted. Ac¬ 
ceptance rate in turn depends upon a chain of events 
and influences, any one of which may negate the chemi¬ 
cally high nutrient quality of any food. Thus, accept¬ 
ance rate waits upon the degree of preference, depends 
upon form and method of preparation, is hindered or 
facilitated by differences in flavor of the different 
genetic varieties, and is influenced by its physiological 
effect upon, and assimilation by, the individual. In 
the end, food habits, through acceptance rates, mold 
the physical status of the consumer, soldier and 
civilian. 


Edgar T, Wherry points out in this issue of Science 
(page 206) that there really cannot be a Soviet sci¬ 
ence because science is wholly without national identi¬ 
fication. It is interesting to note that every nation¬ 
ality does have its own concept of its importance in 
the development of science and technology. The fol¬ 
lowing extract is taken from VOKS Bulletin, a pub¬ 
lication of USSR Society for Cultural Relations with 
Foreign Countries; 

For two centuries Russian scholars, inventors, engi¬ 
neers, and talented, self-taught scientists created the bases 
for modem electrification. Their work, which was of 
world-wide importance, is one of the greatest prides of 
our people. 

As far hack as 1752 lightning rods were invented by 
M. V. Lomonosov, the father of Russian science. 

The searchlight is the child of Russia twice over; the 
light of its voltaic arc was the discCvery of V, V. Petrov, 


the first Russian electrical engineer (1802), while the 
construction and focussing of its optics was the work of 
the electrical engineer V. N. Chikolev (1890), 

The first electric mine was invented during the Crimean 
War by B. 8. Jacoby, member of the Russian Academy of 
Sciences (1864). 

The electric lamp is fruit of the work of A. N. Lodygin 
(1874). 

The explosion-proof electric lamp was invented by the 
Russian electrical engineer V. N. Chikolev (1880). 

The transformer was the invention of I. F. Usagin 
(1882). 

The generator was improved by P, N. Tablochkov, A. I. 
Poleshko and others; the electric motor waa invented by 
M. O. Dolivo-Bobrovolsky (1890). The electric welding 
instrument was the invention of N. G. Slavyanov (1865), 

The radio and radio broadcasting are the inspired in¬ 
vention of the Russian scientists and ^eetrical engineers 
A. 8. Popov (1895) and M. A. Bonch-Bruevich (1920). 



Association Affairs 


James Bryant Conant 

Karl T. Compton, President 

Massachusetts Institute pf Technology 


W HEN JAMES BRYANT CONANT ac¬ 
cepted the presidency of Harvard Univer¬ 
sity in 1933, at the age of forty, he made 
the decision to forego the further satisfactions of his 
brilliantly productive career as Sheldon Emery pro¬ 
fessor of organic chemistry and chairman of the De¬ 
partment of Chemistry and to shoulder the more 
complex responsibilities as educational leader of this, 
the oldest and greatest of our nation's universities. 
How great and complex these responsibilities were 
to be he could not then have foreseen, for the next 
dozen years brought World War II and found him 
by sheer force of merit and ability in llie top key 
positions of BcientiHc leadership in this struggle. 
Now, with victory but a few months past, he leads 
his institution out of its great war program into a 
well-studied new program of education, and he be¬ 
comes president of the American Association for the 
Advancement of Science. 

In his own work as a chemist, Dr, Conant has made 
many contributions of permanent value in two im¬ 
portant fields: structural studies of complex natural 
products, and investigations of basic theoretical sig¬ 
nificance in the borderland joining organic and physi¬ 
cal chemistry. In tlie latter class is his work on the 
dissociation of organic molecules into free radicals and 
quantitative rate and equilibrium studies on organic 
reactions, including replacements, dissociation of 
acids, and enolization. Studies of the properties of 
hemoglobin and the structure of chlorophyll,were his 
major contributions in one of the most j^plex por¬ 
tions of the field of natural products. An flflmmplo of 
Dr, Conant's dual mterests in research U 

the fact that at the peak of his prodticlivity as an in¬ 
vestigator he found time to write the book which has 
become the most widely used text of organic chemistry. 

In recognition of Dr. Conant's achievements in 
chemistry he was awarded the Chandler and Nichols 
medals in 1932, the medal of the American Institute 
of Chemists in 1934, and the Priestley medal of the 
American Chemical Society in 1944. 

Dr. Conant’s initial war service was as a Lieutenant 
in the Sanitary Corps of the U. S- Army in 1917, 
and in the followbg year he became a Major in the 
Ohenuoal Warfare Service. He was one of that small 
fi^Qup oi outstanding young American chemists who 


so quickly developed American competence in the pro¬ 
duction and use of poison gas, and protection against 
it, immediately after this frightful new weapon had 
been launched by the Germans against the allied 
forces in France. 

Because of this experience and his subsequent 
eminent career as a chemist, it was therefore natural 
that he should have been appointed by President 
Roosevelt as the chemical member of the National 
Defense Research Coxnmittee when this agency was 
established as a national defense measure in June 
1940 under the chairmanship of Dr. Vannevar Bush. 
When the President, in 1941, expanded this scieutifle 
preparedness program by the establishment of the 
Office of Scientific Research and Development under 
the directorship of Dr. Bush, it was equally natural 
that Dr. Conant should become the chairman of NDRC 
and thus take the major responsibility for the organi¬ 
zation of the nation's civilian scientific effort in the 
development of new weapons. To this work ho 
brought not only his knowledge of science and ac¬ 
quaintance with scientists, but also great skill in ad¬ 
ministration and an unusual ability to avoid confusion 
and entanglement in minor complexities, and to cut 
through quickly and decisively to the fundamental 
issues involved. 

Then, in the following year, there was another call 
to service when our supplies of natural rubber were 
cut off by the Japanese invasion of tlie East Indies, 
and the nation was faced with a near impasse of con¬ 
flicting councils for averting the complete paralysis 
which would result from rubber bankruptcy. In the 
Summer of 1942 the President appointed Dr. Conant 
as the chemistry member of the Baruch Rubber Sur¬ 
vey Committee which, after a hectic two months 
study, submitted to the President the recommenda¬ 
tions followed BO successfully in establishing a great 
program of synthetic rubber production and conserva¬ 
tion of our remaining natural rubber resources. 

Then, in 1943, came the most difficult and important 
assignment of all os member of the small committee 
which was appointed to steer the atomic bomb project 
from the preliminary stage, in which the first laborar 
tory demonstration was made of the feasibility of a 
nuclear chain reaction, to the final climax on 6 August 
1945, when the first atomic bomb was dropped on 
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Hiroshima. During these last two years of the war 
Dr. Coiiant spent an increasingly major portion of 
his time on the atomic bomb project, unbeknown to 
any except a few of his closest coUcagues, but in spite 
of this added burden continued effectively to coordi¬ 
nate and steer the program of NDRC. 

Any one of the above war assignments would have 
been a notable contribution to the nation. Taken all 
together they constitute a truly remarkable record of 
achievement, and one which can be fully appreciated 
only by those who hove themselves known at first hand 
something of Ihi^ magnitude and complexity of the 
problems which were involved, as well a-s the success 
of the achievements and the importance of their con¬ 
tributions to the winning of the war. 
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Some of these responsibilities continue but, happily, 
on a much-diminisbed scale, and Dr. Conant is now 
able to devote increasing time to the reconversion 
problems and to the establishment of the revised edu¬ 
cational program at Harvard University, based on the 
report of the Harvard committee on (General Educa¬ 
tion in a Free Society. 

This record of achievement is ample explanation of 
Dr. Conant's election to the presidency of the Ameri¬ 
can Association for the Advancement of Science. 
With the confidence and the teamwork which were de¬ 
veloped among American scientists during the war, 
there is a very great opportunity for the advancement 
of science and its effective contributions to our society 
in the era of peace which we now enter. 


Science Legislation 


Compromise Bill for a National Science Foundation 

Howard A. Meyerhoff 

Executive Secretary, A A AS, Washington, D.C 


Agreement has been reached on the final draft of a 
National Science Foundation bill which will make its 
way to the Senate floor as rapidly as legislative ma¬ 
chinery can function. 

Senator Sal ton stall presided at the meeting 9 Feb¬ 
ruary, held in the Military Affairs committee room at 
the Capitol, which accomplished a resolution of con¬ 
flicting views and redrafted a National Science Foun¬ 
dation bill. Senators Kilgore and Magnuson, repre¬ 
sentatives of the Committee Supporting the Bush 
Report, the Committee for a National Science Foun¬ 
dation, and the American Association for the Ad¬ 
vancement of Science, with legal cxjunsel, discussed the 
few remaining provisions of 8. 1720 still in dispute. 
Complete accord was effected on every issue under 
Senator SaltonstulFs leadership. 

The new which will now go to the Senate, will 
be known ns the Kilgore-Magnuson Bill. Senators 
Johnson, Pepper, Fulbright and Saltonstall, and pos¬ 
sibly others, will be co-sponsors. The new draft will 
bear a new number, although S. 1720, introduced 19 
December 1945, served as its base {Science, 1946, 103, 
39-44). 

The changes are not many in number and some of 
them can scarcely be called improvements; but they 
have served the purpose of providing safeguards lib¬ 
eralizing, qualifying, or clarifying clauses in S. 1720 

^Bdenoe wUI carry the falJ text of the new blU 32 Feb- 
rnery. 


to which objections had been raised. The relationships 
between the Administrator and the National Science 
Board have been more precisely delineated, reducing 
the possibility of friction and deadlock. The functions 
of the Division of Social Sciences are yet partially 
restricted until the divisional ooniroittee surveys the 
field and submits its recommendations to the Board, 
Somewhat more rigid standards are placed upon ail 
projects for which Foundation support is sought, 
and the Adrninstrator is given more latitude in deny¬ 
ing subvention to proposals that do not conform to the 
policies and standards of the Foundation. 

The patent provisions of S. 1720 have undergone 
extensive revision without sacrificing the basic prin¬ 
ciples of free dissemination and public use of all 
knowledge and discoveries arising from Federal sup¬ 
port. The attempt has been made to provide equal 
access to Foundation support or contracts without 
requiring or inviting changes in corporate structure 
of the applicant bodies. At the same tijne government 
agencies are no more restricted than they have been in 
arranging to have essential research done. The new 
bill provides for the absorption of the Office of Scien¬ 
tific Research and Development and of the Roster of 
Scientific and Specialized Personnel The new bill 
provides a new horizon for international cooperation. 

It is a document whidb eomhinee sound sekntifle 
thinking with sagacious political reatism and to lirhich 
scientists can unhesitatingly lend their suppfortL 
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The Ratio of Carotene to Carotenoid 
Pigments in Sweet-potato Varieties 

Boyce D. Ezell and Maegcekite S. Wilcx)x^ 

V. S, Department of Agriculture, Belteville, Maryland' 

The sweet potato has long been recognized as a valu¬ 
able source of carbohydrates in the human diet. More 
recently its importance as a source of carotene (pro¬ 
vitamin A) has been stressed. Sweet potatoes vary 
greatly in deptli of yellow or salmon color, not only 
between varieties but also within a variety. Depth 
of color within a variety has been used as a criterion 
of excellence in the selection of improved strains of 
sonic of the standard varieties. If the yellow color 
of the sweet potato is duo to carotene alone, it is 
readily evident that varieties with deep-colored flesh 
are much more valuable as a source of provitamin A 
than are those with lightly-colored flesh. If other 
carotenoids are also present, then the relative amounts 
of carotene and other pigments are a matter of inter¬ 
est. This study was made to determine what portion 
of the yellow pigment in different sweet-potato varie¬ 
ties is carotene. 

Matlack (5) studied the yellow pigments of the 
Porto Rico variety. After phasic separation of the 
extracted pigments, attempts to isolate crystalline 
xanthophylls from the alcoholic phase proved unsuc¬ 
cessful, but other tests indicated the presence of viola- 
xanthin. Chromatographic adsorption of the recrys¬ 
tallized pigments of the epiphase on a Tswett column 
of calcium hydroxide gave four colored bands, only 
fte lower band yielding sufficient material for isola¬ 
tion of crystals. He ideutifled these crystals as P-caro- 
tene. From these results he concluded that the latter 
was the predominant pigment of the sweet potato, 
with a small amount of xanthophylls, one of which 
was violaxanthin. He gave no data, however, as to 
what percentage of the total yellow pigments was 
P-carotene. Lease {4) states that the ycDow pigment 
of Porto Rico sweet potatoes is almost entirely caro¬ 
tene, and Villere, et al, (d) working with the same 
variety, also state that it is the principal carotenoid 
pigment of E^eet potatoes. Other workers have re¬ 
ported carotene as the principal yellow pigment of 
sw0et potatoes. However, little if any (jiwititative 
data have been reported as to the relative amounts of 
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various yellow pigments in different varieties of sweet 
potatoes. 

In the work reported here each sample analyzed 
consisted of 20 grams of a composite of half of each 
of three to six unpeeled potatoes split lengthwise, 
ground in a food chopper, and mixed thoroughly be¬ 
fore sampling. The Wall and Kelley method (7) 
was used in extracting the pigments and determining 
the carotene. The aqueous-alcohol fraction contained 
little, if any, pigments. The ether extract was a clear 
yellow. The total ether-soluble pigments was deter¬ 
mined photoelectrically from the petroleum ether ex¬ 
tract before chromatographing, and the carotene after 
chromatographing. Both were read at a wave length 
of 460 mi-i, and the concentrations calculated from 
the same concentration curve, prepared from 90 per 
cent P- and 10 per cent a-carotene. 

The mean concentrations of total pigments, caro¬ 
tene, and the carotene/total-yellow-pigment ratio for 
several varieties of sweet potatoes are given in Table 
1. It is readily evident that yellow pigments other 


TABLE 1 

The CAROTteNB a\d Total PioMxaTS or Difvbbbnt 
Vauiktisb or Swest Potatoes 


Variety 

No. of 
samples 

Total pig¬ 
ments 
mg./lOO 
grams* 
Means + s r 

Carotene 
mg./100 
grams* 

Means ± s 7 

Ratio 

onrotene 

Total 
pigments 
Means ±nx 

Maryland 





Golden .. 

42 

6.84 t .08B 

6.18 ±.088 

88.64 ± .46 

Porto Rico 

48 

4.:t7 + .O0« 

8.68 + .068 

8].76± .70 

Nancy Hall 
Vineland 

38 

1.81 036 

1.09 ±.038 

60.01 ± 1.40 

Bush ... 
Southern 

49 

0.78 ± .018 

0.24 ± .010 

82.04 ± .84 

Queen .. 

41 

0,47 ±.066 

0.13 ± ,004 

28.29 ± .46 

Triumph . . 

19 

0.40 ± .006 

e 

* 


• Ftesli baslH. 

Approxlm«t«ly one-fourth of the pigments at harvest wae 
carotene, but the carotene fraction had dUnppeared by early 
December. Samples taken from storage In late May con¬ 
tained a smaU amount of carotene. 

than carotene are present in these sweet-potato varie¬ 
ties. A limited number of analyses made on several 
intervarietal hybrid selections being grown at the 
Plant Industry Station at Beltsville, Maryland, showed 
that they too contained other yellow pigments. The 
ratio of carotene to total yellow pigments varies with 
different varieties, and the greater the concentration 
of total pigments, the higher the oarotcne/total-pig- 
meat ratio. In general, this relationship holds tme 
not only within a variety but also within individual 
roots^ as ^own in Table 2, in which are presented re¬ 
sults for individual roots and portions of roots ana- 
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lyzed separately. These results show the wide varia¬ 
tions that may occur within the Porto Eioo variety 
and emphasize the need for care in the selection of 
propagating stock. No relationship between weight, 
length, or circumference of the root and the total 
pigments, carokw, or the carotene/total-pigment 
ratios was evident in thLs variety. 


TABLE 2 

Th» Carotene and Total Figments or Individual Hoots 
or i»OBTo Kico Sweet Potatoes 



Total 
piemen ti 
mg./lOO 
grams 

Carotene 

tng./lOO 

grams 

Ratio 

carotene 

-X 100 

Total 

pigments 

Individual roots 

0.05 

6.89 

91.04 


6.32 

5.62 

87.84 


5.88 

5.06 

85.88 


5.66 

4.75 

83.02 


5.48 

4.60 

83.94 


4.94 

4.18 

83.00 


4.81 

8.00 

81.08 


4.77 

3.09 

83.64 


4,64 

8.00 

84.05 


4.47 

3.86 

86.13 


4.32 

' 8.76 

87.04 


4.32 

8.65 

84.40 


4.21 

8.43 

81.47 


4.17 

8.40 

83.69 


4.18 

3.51 

84.08 


4.13 

3.34 

80.87 


4.03 

3.41 

84.61 


3.07 

8.26 

« 2 .n 


3.92 

8.31 

84.44 


8.91 

3.18 

80.05 


8.72 

3.11 

83.60 


8.70 

3.08 

81.89 


8.64 

2.69 

79.89 


8.25 

2.56 

78.77 


2.82 

2.25 

79.79 


2.78 

2.01 

72.30 

Portions of same 
root 

2.10 

1.46 

60.52 

stem f»nd 

0.76 

6.08 

90.07 

o«.'nt«*r 

4.46 

3.87 

86.77 

root end 

3.44 

2.36 

68.60 

Htem end 

5.54 

4.59 

82.85 

center 

8.98 

3.88 

84.92 

root end 

2.76 

2.08 

75.36 

Btem end 

6.43 

4.72 

86.92 

center 

3.82 

3.28 

85.86 

root end 

2.07 

2.30 

77,44 

stem end 

8.15 

2.89 

76.87 

center 

2.26 

1.66 

73.45 

root end 

1.43 

.76 

68.16 


The position of the other pigments on the chromato¬ 
gram and the tenacity with which they were held in¬ 
dicate that they are different from those known to 
have provitamin A activity, Neo-P-carotene B or any 
other carotene of known provitamin A value would 
probably be carried down in the carotene fraction as 
here prepared. 

Diacussion. Kemmeror and Traps (2) have re¬ 
ported that carotene prepared by the usual methods, 
including that reported here, may contain several 
fractions, some of which may have no biolog^ieal activ¬ 
ity, Their method calls for adsorption on a column 
of calcium hydroxide. While suitable for the separa¬ 
tion of the various carotene isomers, it is not adapted 
to rapid routine analysis because of the time-consum* 
ing elutions involved. 


Kemmerer, Traps, and Meinke (3) have recently re¬ 
ported that the ^^crude-carotene” of raw sweet potatoes 
(variety not named) contained, besides P-carotene, neo- 
P-oarotene B and ^‘impurity A.” They also found 2 per 
cent of neo-P-corotene U in one of the five baked samples 
tested and up to 27 per cent (average, 5 per cent) of 
this isomer in dehydrated sweet potatoes. No o-oaro- 
tene was found in any of the samples. ‘^Impurity A” 
has little if any biological value. Neo-P-carotene B 
has one-half that of p-carotene, and neo-P-carotene U 
was reported by Kemmerer and Traps (2) as of no 
biological value, but Deuel, et aL (1) reported it as 
having 38 per cent of the value of P-carotone. Ac¬ 
cording to Kemmerer, Traps, and Meinke (3) the total 
biological activity of the ‘^orude carotene” in the three 
samples of raw sweet potatoes tested was equivalent to 
88 per cent P-carotene, and in the baked and in the 
dehydrated samples it was 76 per cent. Whether these 
figures are representative of all varieties is not known. 
Kemmerer and Traps (^) reported earlier that both 
carotenoid X (neo-P-carotene U) and a-carotene were 
present in fresh sweet potatoes (variety not named) 
to the extent of 6.4 and 1.4 per cent, respectively, 
but in a later paper (3) reported neither to be present. 

Summary. The fleshy roots of the sweet potato ore 
shown to contain appreciable amounts of yellow pig¬ 
ments other than P-carotene. The carotene/total-pig- 
ment ratio varies among different varieties and within 
varieties. In the varieties tested, the carotene/total- 
pigment ratio increased with increase in intensity of 
yellow color. Triumph, a very light-colored variety, 
contained a small amount of carotene shortly after 
harvest, but this soon disappeared in storage. 
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Amiao Acid and Protein Deficiencies 
as Causes of Corneal Vasculari¬ 
zation: A Preliminary Report ^ 

V. P. STDENSTmCKER, W. KnOWLTOK HaLL, CHAWiBB 
W. Hook, and Edoah R. Pukd 
University of Georgia School of Medicine, Augusta 

The appearance of vessela in the cornea of ra.tB 
deficient in tryptophazie and lysine was first describe 

luTeatlgRtlon waa aided by arants trotn the rohn and 
Mary B. Maraie Foundation and Merisk and Cwpany. 
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by Totter and Day (5^). Albanese and Buschke (^) 
have since observed corneal vessels in the eyes of tryp> 
tophane-deficient rats, and recently Albanese (1) 
showed that these vessels were not affected by the ad¬ 
ministration of riboflavin. Wo (5) have confirmed 
and extended the observations of Totter and Day with 
regard to the comeal vascularization which appears in 
lysine deficiency. This also was neither prevented nor 
affected by large amounts of riboflavin. 

A considerable variety of conditions result in 
comeol vascularization. In addition to those causes 
mentioned above, comeal vascularization may result 
from riboflavin deficiency, vitamin A deficiency, zinc 
deficiency, thallium poisoning (5), or tyrosine poison- 
ing (6). Our Observations as well as the observations 
of others indicate that the appearance of corneal vessels 
ia not a universal finding in all deficiencies, though there 
seem to be causes of corneal vascularization other than 
those listed above. Maehella and McDonald (S) report 
a series of patients who showed the accepted clinical 
picture of riboflavin deficiency including corneal vas¬ 
cularization, but none of whom showed any marked 
improvement on treatment with riboflavin. Lyle, 
Macrae, and Gardiner (7) determined the degree of 
corneal vascularization in about 4,000 RAF personnel 
at 10 stations in England and 12 stations overseas. 
Of the vascularization observed, some was apparently 
due to riboflavin deficiency and responded to treat¬ 
ment with this factor. However, their experiments 
suggested that other factors present in fruits and 
vegetables influenced the vascularization more than 
riboflavin. No definite evidence of improvement was 
found following treatment with the other pure vita¬ 
mins tried, but the most definite benefit was obtained 
where the diet was supplemented by a good variety 
of nutritious foodstuffs. They thought that the de¬ 
gree of comeal vascularization in their groups of sub¬ 
jects was a reliable index of the general state of 
nutrition of the group, although it seemed that the 
comeal vascularization of some of the subjects was 
due to causes other than nutritional deficiency since 
there was no response to a superior diet. 

Recently we have investigated the effect of methio¬ 
nine deficiency in the production of corneal vasculari¬ 
zation. Of 44 rats from 8 litters of Wistar rats 
placed on methioninordcficient diets* at weaning or 
shortly after, 8 developed comeal vessels seen with 
the biomicroBcope. This observation was confirmed 
by examination of histological sections of the eyes of 
some of the rats. The rats were fed daily from 

*Th« oommtaitjoo of the metblonlno-deflclent diets was: 
^ttoseeed oil, SO trrams; cod-liver oil, 20 grnme; aelt mlir- 
txire, 40 irrams; cbolloe, 2 grams; calcium patitothenate, 20 
; tbUunla chloride, 4 ms-; pyridoxin, 4 mg.; riboflavin, 
je mg, The diets contained 00, lOO, or HO grams of vltamitt- 
frea caesiq nnd snfileleiit sueroso to malre a kilo. salt 
as nasd by J. H. MeKlbben, et of. Amer. J, pivstoL, 


amber glass stock bottles of the diet which were kept 
in the cold. The average daily riboflavin intake of 
the four rats on the methionine-deficient diet ealcu- 
lated from food consumption was 70 i^g. per rat. Since 

30 fig. of riboflavin per week protects rats against ribo¬ 
flavin-deficiency cataracts (^), this would appear to 
be an ample riboflavin intake. 

Since corneal vessels seem to result in rats on 
lysine-, tryptophane-, and methionine-deficient diets, it 
occurred to us that the development of ooraeal ves¬ 
sels might be a general effect resulting from a defi¬ 
ciency of protein or amino acids. Accordingly, we 
placed a litter of four Wistar rats on a protein-free 
diet* when they were 30 days of age. Although some 
eye changes such as a moderate degree of comeal 
opacity resulted, no vessels were observed with the 
bioniicroBCOpe. The animals died in an average of 

31 days after they were placed on the diet. We have 
found that with severe nutritional deficiencies the ani¬ 
mals may die before the comeal vessels appear, even 
though the vessels do appear when the deficiency is 
less severe, so a litter of three Wistar rats 41 days of 
age was next placed on the same diet. Definite in¬ 
vasion of the cornea by vessels was observed with the 
biomicroscope between the fourteenth and sixteenth 
days on the diet in two out of three rats. When the 
two rats died after 36 days on the diet, vasculariza¬ 
tion and other corneal changes were well advanced. 
The third rat at no time showed any corneal vesselB. 

Since that time 16 Wistar rats from seven litters- 
have been placed on the same protein-free diet and 
11 control rats from the same seven litters were 
fed with a diet containing protein.'* These rats 
varied in age from 50 to 62 days at the time they were 
placed on the diets. In from 9 to 20 days, all the 
rats showed definite invasion of the cornea by vessela 
on biomicroBCopic examination, and none of the con¬ 
trol rats over a period of six weeks have shown more 
than normal variation on biomicroscopie examination 
of their eyes. These findings have been confirmed by 
liistological section of the eyes of some of the ratfl. 
The riboflavin intake of the rats on the protein-defi¬ 
cient diet as calculated from the feed records aver¬ 
aged 98 ug. per rat per day. 

As Buschke (^) has pointed out, the rat seems par¬ 
ticularly susceptible to vascularization of the cornea,, 
and as a consequence, the question of the applicability 
of studies of this sort to human nutrition is a matter 
of interest. In this connection one of us* has made 
the following observations: In May 1945, a biomiero- 
scopic examination was made of some 200-i)dd in- 

• Same oj methloDlns-asflelent di«t except that sucrose was 
adfled In place of casein. 

Bftme os metbioolDOHleflclent diet except that It eostatued 
240 name of the caxeln. 

■ v. F. BrdenstHoker. 
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habitants of Leyden, The Netherlands, who were 
selected at random from the population. Ten per cent 
were suffering from famine edema. None of the in¬ 
dividuals examined showed corneal vessels. 

From this, it would appear that while dellciencies 
of any of three different indispensable amino acids or 
of protein may result in corneal vascularization in the 
rat, further investigation is necessary before the sig- 
niffcance of these findings with reference to human 
nutrition becomes clear. 
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Dehydroascorbic Acid in Cabbage 

Thexma j. McMillan and B. Neiqe Todhunteb 
Laboratory of Human Nutrition, University of 
Alabama 

In analyzing school lunches for ascorbic acid con¬ 
tent using the method of Roe and Oesterling (3), de- 
hydroasoorbic acid was found to be present in ap- 
preoiable amounts. The average content for 55 plate 
lunches was 14.8 ing. of reduced ascorbic acid and 
5.9 mg. of dehydroascorbic, giving a total of 20.7 
mg. (^). Thus, there was 40 per cent more ascorbic 
acid present than would have been accounted for by 
the usual indophenol procedure. 

These findings prompted us to question whether the 
reported losses of ascorbic acid in cabbage, when pre¬ 
pared as salad and allowed to stand, could be ac¬ 
counted for, at least partially, as dehydroascorbic acid. 
The destructive effect of metallic catalysts and time 
of chopping have been noted by several investigators, 
but in few studies has the reversibly oxidized form of 
the vitamin been reported. The method of Roc and 
Oesterling is sensitive to small amounts of ascorbic 
acid and is not open to some of the criticisms of the 
hydrogen sulphide method. 

Values for fresh cabbage were obtained from a 
wedge cut from the intact head and immediately im¬ 
mersed in acid and then ground in a Waring blendor. 
The remainder of the head was cut within five min¬ 
utes, either with a knife or a hand shredder, and 
samples taken for analyses at regular intervals. Re¬ 
duced ascorbic acid was determined by the method of 


Loeffler and Pouting <i) and dehydroaseorbie acid and 
total ascorbic acid by the diphenylhydrazine procedure 
of Roe and Oesterling (5). 

Typical results are given in Table 1. When the 

TABLE 1 

Ascokric Avii> Content of CABBAan Aftar Cuttino and 
SU aUDOlNO (idG./lOO OBAMS) 


Knife Shredder 


Flat Dutch Cabbage 


Before cutting. 47.3 4.8 50.1 47.6 6.1 B3.1 

Immediately after cutting 41.5 10.4 49.4 35.5 10,1 52.2 

15 mlnutee after cutting 40.6 10.8 46.8 85.7 17.1 52.5 

80 mlnutCB after cutting 40.4 9.1 46.1 84.0 15.7 51.0 

60 minutes after cutting 41.1 B.8 40.2 35.3 10.6 52.5 

120 minutes after cutting 40.0 8.5 47.2 36.3 14.8 00.6 



cabbage was chopped with a knife there was a 13.5- 
per cent loss of reduced ascorbic acid after standing 
120 minutes. However, the values for dehydroascorbic 
acid indicated that this was not a true loss but that a 
large portion was changed to the reversibly oxidized 
form. The total ascorbic acid at the end of 120 min¬ 
utes was 6.8 per cent less than at the beginning; thus, 
there was a small destruction of the vitamin during 
this holding period. Shredding with a band grater 
caused u total destruction of 4.7 per cent of the vita¬ 
min; with this method of preparation there was an 
increase in the amount converted to dehydroaseorbie 
acid. 

The average values for all heads of cabbage are 
shown in Table 2. There was a 5-per cent loss of total 

TABLE 2 

Cent op the Total Oeioinal Abcobbic Acid Pbnbbkt 
AS Reduced, Dehyduo- and Total Abcobbic Acid 


Knife cut Shredded 

(4 beadB) (0 headfl) 


Treatment 


I I 


, I I 


I I S 


t 


Before cutting . 09.9 

After cutting . 88.0 

10 zolnuteB after cutting 86.8 
80 minutes after cutting 87.7 
60 mtnuteB after cutting 87.5 
120 minutes after cutting 89.S 


8.4 

100.0 

92.9 

10.8 

100.0 

10.9 

96.8 

67.7 

80.7 

97.0 

20.0 

97.2 

68.1 

32.5 

95.2 

19.4 

93.8 

65.5 

29.0 

96.1 

17.9 

97.2 

M.2 

26.2 

90.2 

16.6 

98.4 

67.6 

26.8 

6S.1 


ascorbic acid when shredded and held for 120 minutes. 
The maximum loss occurred in the first 15 mizmtea 
and did not increase on standing. 

When cabbage was cooked by boiling for 12 minutes 
and then held on the steam table for two hours, there 
was marked destruction of the yitaniin. Only 25 per 
cent of the total asborbio acid pvmmt in the 
cooked eabboge was retained, and 50 per cent of file 
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total amount present was in the form of dehydro- 
ascorbic aoi<h 

The importance of analysing raw and cooked foods 
for dehydroaaoorbio acid is demonstrated. The gen¬ 
eral assumption has boon that this form of the vitamin 
is equally as well utilized as is reduced ascorbic acid. 
Since evidence on this point is incomplete, the utiliza¬ 
tion of dohydroascorbio acid by hiunan subjects is now 
being investigated in this laboratory. 
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Buckwheat as a Source of Rutin 


font scattered localities and eaamined for rutin.* 
The results showed that the content of rutin was often 
considerably in excess of that indicated in the earlier 
reports. In four cases, yields of more than 6 per 
cent were recorded, and the over-all average for all 
samples was definitely higher than previously re¬ 
ported. 

TABLE 1 

UCTIN CONVBNT OF FHAHU BDCKWHBAI! 


Purr. 

Number of 
samples 

Kutln content* 

Average 

Maximum 

Minimum 



Per cent 

Per cent 

Per cent 

Whole plantt . 

28 

2.07 

8.66 

0.48 

Ijcavsfl aud bios- 




fioins ....... 

13 

2.50 

0,37 

1.10 


*MoUture-freo baialB. 
t Eji^ciuttlve of roots. 


James F. Couch, Joseph Naghski, and 
Chahles F. Krewson 

Eastern Regional Research Laboratory,^ Philadelphia 


The recent discovery that the flavouol glucoside, 
rutin, is effective in the treatment of increased capil¬ 
lary fragility associated with hypertension (.2) in man 
has led to a widespread demand for supplies of the 
drug by physicians and pharmacologists. Preliminary 
reports indicate that rutin therapy is successful in 
controlling conditions due to this type of fragility, 
such as certain cases of retinal hemorrhage and apo¬ 
plexy. 

In this laboratory, rutin was first isolated from 
tobacco, and the glucoside supplied for the early 
clinical experiments was prepared from the flue-cured 
type of high quality. The low yields from an expen¬ 
sive raw material were reflected in a high cost for the 
product. It was, therefore, desirable to And a more 
economical source for the glucoside. 

A number of plants were examined for rutin con¬ 
tent in the course of this research. Of all the species 
examined, buckwheat is the most promising source yet 
discovered. 

Rutin was first discovered in buckwheat by E. 
Schunck (3), who states that he isolated 240 grains of 
gluooside from 30 pounds of fresh leaves, a yield of 
0.11 per cent. Wunderlich (4) obtained “more than 2 
per cent^ from the dried blossoms of the plant. 
Brandi and Sohartel (i) reported 1.78 per cent from 
fresh leaves, 0.71 per cent from fresh flowers, 0.09 
per cent from the stems, and X.02 per cent from the 
dried whole plant. 

During the Summer of 1944, forty-six eolleotions of 
buckwheat of the Japanese variety were made from 


^ One tae labcratodes ot the naieaii or Afrienltur^ 
«a4 OheaUeti^, Resear^ Adminis- 

tiatihh. o. n. iHpAtmem oT^ficaitttse. 


The leaves contain more rutin than other tissues of 
the plant. In one case, the leaves and blossoms to¬ 
gether contained 6.37 per cent rutin, the leaves 7.92 
per cent, and the bloasoms 4.15 per cent. The stems 
contain only small quantities, 0.4 per cent being the 
largest found. The seeils and flour were free of 
rutin. 

An experiment conducted with one crop and in a 
single season indicated that the rutin content varies 
with the age of the plant, being greatest in the early 
blossoming stage. Collections of the whole plant, 
minus roots, were made weekly throughout the grow¬ 
ing season until the plant had gone to seed. The 
rutin content was determined for each collection. The 
results are presented in Table 2. 

TABLE 2 

Variation of Rutin Content of Buckwhbat With 
Aok or Plants 


Time from 
planting 
(days) 

Stage of maturity 
of plants 

p a 

O h 

as. 

Rutin,* t 
per cent 

& 

S*f 

sla 

u 

K 

lU 

12 

4-leaf 

01.2 

0.92 

0.87 

1.86 

19 

O-leaf, flower buds 
forming 

89.6 

2.60 

6.4 

10.86 

26 

1-3 blossom heads 
in bloom 

87.9 

2.08 

6.9 

14.18 

88 

24"~30" taU, In 
bloom 

01.9 

2.47 

19.1 

89.3 

60.20 

40 

80'' taU, In bloom 

80.9 

1.76 

24.2 

47 

Seeds setting 

All seeds set, one- 
fourth dark 

86.0 

1,21 

28.6 

48.6 

54 

78.6 

0.99 

27.8 

56.8 

61 

About one-half of 
seeds dark 

80.2 

0.62 

19.0 

39.2 

68 

All seeds dark 

77.8 

0.47 

19.6 

40.2 


* Avcmgs of duplicate analyies. 
t Holsture-free basis. 

The data show the rapid increase in rutin content, 
whidh reached a maximum in 23 days after emergence 

* Tin tasthod of analysts was sssentlaUr that of C. E. Sando 
Sad d. V. zaoyd. J. Mol. ChMt., 1024. M, 727. 
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from the ground (26 days after planting) and there¬ 
after declined gradually as the plant wont to seed. A 
part of the decrease in rutin concentration was due to 
the relatively faster growth of stem tissues, which con¬ 
tain less rutin than the leaves and blossoms, and later 
in the season, to atrophying of leaf tissues and re¬ 
placement of blossoms by seeds. The weight of rutin 
per plant, however, reached a maximum in 37 to 51 
days from emergence and then was 3.5 to 4 times as 
great as at the time of greatest concentration, the 
plants having increased 6 to 12 times in weight dur¬ 
ing the two- to four-week period. On an over-all 
yield basis, one acre of buckwheat in 26 days from 
planting would produce 14.2 pounds of rutin, while 
in 40 days the yield would be 50.25 pounds, or approxi¬ 
mately 3.5 times as much. 

Storage of the crop presents some difficulties be¬ 
cause of the tendency of rutin to disappear as the 
plant dries. Buckwheat exposed to the sun as in 
haymaking does not dry quickly or thoroughly and 
loses rutin rapidly. Experiments conducted to deter¬ 
mine the effect of drying conditions upon the rutin 
content showed that the loss of rutin usually increased 
as the drying process was prolonged, especially at 
moderate temperatures. Some typical cases are pre¬ 
sented in Table 3. 

TABLVl 8 

Lobs of Hctin on Detino BcckwHbat 


Kutin content* of 


Sample 

number 

Manner of drying 

Undried 

plant 

Dried 

plant 

Loss 
Per ceuf 



Per cent 

Per cent 


82 

Dried in air 4 days, 





then at 110* over¬ 




84 

night 

Dried t nt 180“ for 
22 minutes 

2.60 

0.71 

71.6 


2.12 

1.86 

86.8 

84 

Dried! «t 71* for 





186 minutes 

2.12 

.00 

100. 

84 

Dried at 110* for 





19 hours 

2.12 

0,59 

72.2 

85 

Dried! nt 100* for 





50 mlnntcs 

2.98 

0.84 

71.9 

86 

Dried at 92-100* for 





4 hours 

2.98 

0.81 

72.8 

37 

Dried nt 92-100* for 





6 hours 

2.47 

1.68 

38.1 

37 

Dried at 100* for 





40 minutes 

2.47 

1.62 

38.1 


• Moisture-free baslK. 
t Chopped. 


When the buckwheat is thoroughly dried the rutin 
content appears to be stable, no loss being observed 
in specimens stored for six months or more.J 
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Thiaoiine Depletioa of Human Subjects 
on a Diet Rich in Thiamine 

Helen T. Ness, Eobo L. Pbice, and 
Helen T. Pabsons 

Department of Hom^ Economics^ University 

of Wisconsin * 

Studies on thiamine balance in human subjects have 
usually been carried out with restrictions in dietary 
intake, with recovery or therapeutic test doses ad¬ 
ministered after deficiency symptoms have been pro¬ 
duced, or, m<>re recently, with enzymatic destruction 
of thiamine in the digestive tract. 

In this laboratory it has been found that by sup¬ 
plementation of an adequate basal diet with certain 
viable fresh bakers' yeasts it is possible to produce 
within a period of days a strikingly low excretion of 
urinary thiamine. In a series of nine tests, five col¬ 
lege women in a satisfactory nutritional state were 
fed a basal diet consisting of bread, pineapple, and 
dairy products which provided 1.6 mg. of thiamine per 
day. In order to further insure satisfactory body 
stores 2 mg. of thiamine hydrochloride were added 
daily to the subjects' self-selected diets for a 3-day 
period 24 hours prior to ingestion of the basal diet. 
The diet sequence was one of three periods: a yeast- 
supplement period during which either 15 or 150 
grams of the live, fresh bakers' yeast containing 7 |ig- 
of thiamine per gram, of a yeast type previously 
shown not to yield its thiamine for absorption (4), was 
izzgested in addition to the basal diet; the yeast period 
was immediately preceded and followed by a yeast- 
free basal period. 

The interference of the yeast with the availability 
of dietary thiamine from other sources and the result¬ 
ing decrease in thiamine output are recorded in Table 
L The trend was obvious during the 15-gram dosage 
as well ae on 150 grams of yeast. The sharpest 
decline occurred in all cases within the first 4 days 
after which fluctuations at the low level of approxi¬ 
mately 60 >ig. of thiamine excretion persisted in the 
case of the larger dosage, a decline twice as great os 
that produced by the smaller amount. In like manner, 
when the larger amount was continued for 10 instead 
of 6 days, the recovery of higher urinary concentra¬ 
tions upon resumption of the yeast-free diet was mea¬ 
surably slow, indicating a possible depletion of body 
stores. That the interference was a function of the 
viability of the yeast was indicated not only by the 
greater decrease in urinary thiamine excretion on the 
larger dosage, but also by the decided increases in the 

iTbls woriK WEB supported la part by « grront fropi the 
Wlscopaln Alumni Reoeorch Fopndatlon and tn part tvqm 
FnroeU and a grant Imm th« Hneapple Reieareli K* 
stltnte of Hawaii. 
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outpiit when the fresh yeast was heated to the tem¬ 
perature of boUingf water just before ingestion (Table 
1 ). It should be noted that the yeast was fed im¬ 
mediately before each meal to permit the possibility 
of blending with the food. The capacity for viable 
yeast to withdraw thiamine from a surrounding 


TABLE 1 

L'RrNABr TaiAurNK* Exobbtion on Ykabt^ 

BUl'PLBMENTBD DlBl! 



Days 

of 

period 

Grams yeast Ingested 

Period 

15 grams 

100 grams 

150 grams 


(8 subj.) 

8 BubJ.t) 

(3 BubJ.) 



up. thiamine/ up. thiamine/ pLff. thiamine/ 



day 

day 

day 

Basal 

8 or 0 
days 

874t 

812t 

832t 

Basal 

6 nr 10 

217 

168 

161 

pine 

live 

days 

178 

1^24 

100 

258 

107 

09 

yeast 


103 

84 

20 


103 

52 

40 



101 

CO 

83 





62 





40 





42 





40 

Basal 

3 days 

212 

189 

80 


227 

232 

141 



242 

267 

108 

Basal 

3 days 


872 


plus 


712 


boiled 

yeast 



702 



• Tblociirnme AHBrtv Mothod. 
t Two Buhjects, only, lugi*sted boiled yuaBt. 
t Values lire dully sreragea for ontire period. 


medium has been well authenticated (i). Fecal thia¬ 
mine concentrations observed during the various 
periods showed an inverse relationship to urinary 
thiamine concentrations, indicating that this is a with¬ 
holding process by the viable yeast rather than de¬ 
struction within the digestive tract. 

While the low values observed in the present experi¬ 
ment do not approach the zero excretions reported in 
long-term investigations such as those of Keys (5) 
with acute deprivation of B-vitamins following a long 
period of mild depletion, they are within the range 
aceepted as denoting ^‘considerable to severe defi¬ 
ciency^' (2), 

This procedure may possibly have an application 
in certain short-term experiments, in that rapid deple¬ 
tion of thiamine may be achieved without the use of 
a quantitative or deficient diet, and thiamine stores 
may be quickly regained by merely discontinuing the 
yeast from the basal adequate diet. 
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Efiect^of Methioniae Supplements on 
Hepatic Injury Produced by 
Carbon Tetrachloride^ 

Victor A. Drill and Ted A. Looixis 
Department of Pharmacology, Tale University School 
of Medicine 

It was first observed by Hershey and subsequently 
by Best and collaborators that choline exerts a lipo¬ 
tropic effect. Since then numerous studies have been 
performed on the relation of choline, methionine, and 
cystine to fat metabolism with special reference to 
hepatic changes (&). However, little work has been 
reported on the relationship of dietary choline and 
methionine to functional changes in the liver. It was 
demonstrated by Hough and Freeman (^f) that re¬ 
moval of protein from the diet resulted in an increase 
in serum phosphatase and a decreased hepatic clear¬ 
ance of dye. They later reported that choline chloride 
prevented these changes during the first 8 weeks of 
the deficient diet (5). It is also known that such pro¬ 
tein-depleted dogs are more susceptible to hepatic poi¬ 
sons. Miller and Whipple (7) noted that the toxicity 
of chloroform in protein-depleted dogs was decreased 
when methionine was adramisterod either before or up 
to four hours after the chloroform anesthesia. The 
methionine-treated animals survived a period of anes¬ 
thesia lethal to untreated animals. In similar studies 
Goodell, ei al. demonstrated that the rise in icterus 
index following the administration of mapharsen to 
protein-depleted dogs was lessened when methionine 
was also given (2), 

In the above experiments the beneficial effects of 
methionine were obtained in animals maintained on 
practically protein-free diets. It is of interest to 
determine if methionine supplements to a normal 
protein diet exert any protective action against 
hepatic toxins. No studies have appeared on this 
subject, and the following data, pertinent to this 
question, are reported. 

Liver damage was produced by administering small 
doses of carbon tetrachloride to healthy, adult dogs. 
The CCI 4 was mixed with an equal volume of com 
oil and given by stomach tube before the dogs were 
fed. Changes in hepatic function were studied by 
means of the bromsulphalein and serum phosphatase 
tests, as they have been shown to be sensitive methods 
in detecting liver damage produced by CCI 4 {!), 
Serum phosphatase was determined by the method of 
Bodansky (I) and bromsulphalein retention the 

*Tbt« study was aided by a grant from Ell Lilly aod Com¬ 
pany, tndlanapolla, end by tbe Fluid Renearcta Fund of Tale 
ijnweraity School of Medicine. The nothora atao wish to 
thaiiR Ell Lilly and Company and Wyeth and Company tor 
the newaary methionine. 
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method of Rosenthal and White*® The dogs were 
fed a synthetic diet containing either 41 per cent or 
20 per cent of casein.® The 20-per cent casein diet 
is at the lower level of protein intake but is still nor¬ 
mal, and either diet will maintain a nonnal hepatic 
function in dogs. All animals received the synthetic 


of methkiBine morning and afternoon each day, etart^ 
ing with the first administration of CCI 4 . Animal Ko* 
10 received only 1.0 gram of methionine every day. 
No significant protective effect of the methionine on 
hepatic function was noted (Table 1). 

Experiment 3, It was possible that the dose of CCI 4 


TABLE i 

Effect or Cabbon Tbtrachlobidb and MEXmONiNB on Bboubulpualbin Betbntiqn and Ssbum Pbospbatasb 




Brouisulpbalela retention 

Serum phosphataHe 

or 

Exp. 


ecu { ecu + methionine 

ecu 1 ecu + methionine 


Ekp. 1. 41% ciiBetn diet. 0.5 cc. OCWkg. 



Dog 

No, 

1 

2 

3 

B 

5 

6 


n 

8 

4 

5 

6 

Control 



8 


6 

8 

2 . 

jmjsi 



4.60 

mM 

5.13 

Control 


2 

2 

4 

4 


2 




4,90 


2.10 

8 


20 

88 

14 

14 

40 

38 




6.62 


20.00 


Exp. 2. 20% casein diet, 0.26 cc. CCU/kg. . 



Dog 

No. 

7 

8 

0 

10 

11 

12 

7 

8 

9 

10 

11 

12 

Control 


2 

4 

3 

8 

4 

2 

6,75 

3.96 


4.55 

2.40 

6.26 

Con trol 


3 

6 

3 

4 

4 

4 

5.26 

a.38 

0.76 

4.66 

4.10 

4.60 

3 


H 

6 

40 

8 

2 

8 

4.0U 

1.88 

10.71 

6.60 

3.00 

9.67 

5 1 


24 

60 

60 

8 

60 


6.36 

4.88 

16.76 

5.00 

3.08 

9.60 

7 ! 


05 

90 

05 

BkIuB 

95 


16.70 

7.60 

26.80 

17.60 


18.16 


Exp. S. 20% casein diet, 0.125 cc. CCU/kg. 



Dog 

No. 

13 

14 

15 

1C 

17 

18 

13 

14 

15 

16 

IT 

18 

Control 


3 

2 

8 

3 

2 

2 

4.26 

3.88 

5.00 

4 . 2 s 

6.64 

6.75 

3 , 


4 

3 

0 

6 

6 

6 

3.95 

a.U8 

6.08 

6.03 

4.60 

0.38 

6 ■ 


22 

6 

6 

88 

45 

6 

8.43 

3.00 

5.60 

6.75 

8.00 

4.00 

7 


46 

10 

4 

30 

60 

18 

0.25 

2.76 

3.76 

9.50 

9.88 

6.25 

9 1 


95 

18 

25 

24 

100 

80 

6.T5 

4.00 

3.57 

6.63 

8.18 

8.50 


diet for at least four weeks before CCl* was adminis¬ 
tered. The methionine was injected intravenously, 
1.0 gram being dissolved in 20 cc. of distilled water. 

Experiment I. In this initial study the dogs re¬ 
ceived the 41-per cent casein diet. One-half cc. of 
CCi 4 per kilo of body weight was administered on 
days 1 and 5 of the study and liver function tests per^ 
formed on the eighth day (Table 1 ). The methionine- 
treated animals received 1.0 gram on days 1, 2, 5, and 
6 . No protective effect of the methionine on liver 
function was observed (Table 1). 

Experiment J2. It was thought that methionine may 
not exert any protective effect when supplementing a 
41-por cent casein diet, therefore, in this study the 
amount of casein was reduced to 20 per cent. The 
dose of CCI4 was also reduced to 0.25 cc. per kilo of 
body weight and administered on days 1, 3, and 6 . 
Hepatic function tests were performed two days after 
each preceding dose of CCI4 (Table 1). Of the meth¬ 
ionine-treated dogs, No's 11 and 12 received 1.0 gram 

*Tlie eustomarr iloue of 5 mg./kllo of body weight was in¬ 
jected instead oi the original 2-ing. dose, A single blood 
iwiniple was taken one-half hour later, and the concentration 
of dye proBcnt divided by 21. 

■ Diet consisted of : casein, 41,2 per cent; sucrose, 58.4 per 
cent; lord, 21.5 per cent; bone ash. 2.6 per cent; salt mixture 
(Earr), 1.8 per cent. In the 2()-per cent casein diet the 
sucrose was Increased to 54.B per cent. Four grams of brew¬ 
er's yeast concentrate was given each day to supply the B 
vitamins, and 10 drops of oleum percomurphum were added 
to each kilo of diet. 


in the previous experiment was too high and might 
overshadow any effect of the methionine. Therefore 
in this study the amount of casein was reduced to 20 
per cent. The dose of CCI 4 was also lowered to 0.125 
cc. per kilo of body weight and administered on days 
1 , 3, 6 , and 7. Hepatic function tests were performed 
on days 3, 6 , 7, and 9. Two grains of methionine were 
injected each day as in Experiment 2 . The methio¬ 
nine was not observed to exert any protective effect on 
the hepatic functions tested (Table 1). 

It has been definitely shown that the reduced 
hepatic resistance to chloroform and mapharsen in 
dogs fed a protoin-free diet can be counteracted by 
the administration of methionine (2, 7), Under the 
conditions of the above experiments methionine did 
not exert any demonstrable protective effect on the 
hepatic damage produced by CCI 4 in dogs fed a nor¬ 
mal amount of protein, either 20-per cent or 41-per 
cent casein. This can be seen with both the brom- 
sulphalein and serum phosphatase tests. Generally 
the bromsulphalein test became abnormal before or 
at the same time as the serum phosphatase values, con¬ 
firming previous results with these two tests* In only 
one dog (No. 12) did the phpsphataee values become 
abnormal before the dye test* Some variation ia 
present in that one methioiune-treated dbg (No. 30) 
maintained a normal liver function longer than 
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treated oontrola. Hoi/rever, the variation v^as such 
that in the other t^o experimente the dogs receiving 
methionine showed a somewhat earlier and greater 
degree of liver damage. 

This failure of supplementary methionine in a 
normal protein diet to protect against CCI 4 liver 
damage may be likened to the failure of supplemen¬ 
tary thiamine to produce any added effect in the pres¬ 
ence of an adequate vitamin intake. Prom the pres¬ 
ent experimental studies one would expect a beneficial 
effect of methionine or choline on an abnormal hepatic 
function only in the face of a previous history of 
protein deficiency. To date three studies have failed 
to find any beneficial effect of methionine or choline 
in homologous serum jaundice {11) or in infectious 
hepatitis (.?, 1^). On the other hand, choline, in com¬ 
bination with high protein and high vitamin diets, 
has been reported to be of value in the treatment of 
hepatic cirrhosis 10)y but not all are in agreement 
with this point (10). Experimentally, a protective 
effect of supplements of methionine added to a normal 
diet might later be demonstrated with another type of 
liver damage. The above experiments are fairly acute, 
and when larger amounts of methionine are available 
some effect may be demonstrated on a more chronic 
liver damage. Studies on hepatic repair are also 


needed as previous studies are all prophylactic in 
nature. 

At the present time the experimental 
evidence demonstrates that supplements of methionine 
will decrease the degree of liver damage produced by 
toxic agents in protein-depleted animals. In animals 
receiving a normal protein intake of 20-per cent or 
4I^per cent casein, methionine supplements did not 
decrease the degree of hepatic damage produced by 
carbon tetrachloride as judged by serum phosphatase 
values or broinsulphalein retention. 
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In the Laboratory 


Inhibition of Oxidation of Ascorbic Acid 
by Certain Vegetable Extracts 

Ruth Bibber 

Oklahoma Agricultural Experirmnt Station, Stillwater 

Aqueous extracts of a number of vegetables exert 
an inhibitory effect on the oxidation of ascorbic acid. 
Evidence of this effect was first obtained when, to 
avoid errors in sampling, an attempt was made to use 
an extract of cabbage, rather than the vegetable itself, 
in a study of the effects of various compounds on the 
oxidation of ascorbic acid during boiling. When an 
aqueous extract of cabbage oontainipg added ascorbic 
acid was boiled, it was observed that only a small 
percentage of the vitamin was oxidized. The inhibi¬ 
tion of oxidation was found not to be caused by a 
hydrogen-ion concentration unfavorable to the oxida¬ 
tion, although it was influenced by this factor; nor 
^as it nn apparent elffect resulting from the formation 


or release of ascorbic acid or other reducing sub¬ 
stances during boiling. Similar aqueous extracts of 
other vegetables were found to differ widely in their 
capacity to inhibit oxidation. 

Both fresh and previously boiled extracts produced 
inhibition; the latter were used in the present experi¬ 
ments. The extracts were prepared by grinding a 
weighed amount of the fresh vegetable with water in 
a Waring blender; the filtrate from the blended mix¬ 
ture was boiled for 30 minutes, chilled, filtered, and 
made to volume. One milliliter of extract was equiva¬ 
lent to 0.25 gram of fresh material. 

Inhibition of oxidation was determined by the dif¬ 
ference between the amounts of ascorbic acid oxidized, 
during the same boiling period, in equal volumes (40 
ml.) of two solutions (buffered or unbuffered) oon- 
toining the same amount of ascorbic acid, but differ¬ 
ing in that one solution contained a known amount 
of vegetable extract. The reaction mixtures, complete 
except for the ascorbic acid, were brought to boiling 
in tmeovered 150-mh beakers containing glass beads, 
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and a known amount of ascorbic acid solution added 
to each. At the end of the boiling periodi an equal 
volume of 6-per cent mctaphoBpboric acid was added 
to each solution. The solutions were cooled and their 
ascorbic acid content determined by the titration 
method. 

The inhibition produced by a given amount of ex¬ 
tract was found not to bo affected by the length of 
the boiling period; the percentage inhibition produced 
in triplicate reaction mixtures, boiled for 5-, 10-, and 
16-minute periods, was constant. It was influenced, 
however, by the amount of ascorbic acid present. In 
buffered (pH 5.7) reaction mixtures containing 1.0 
mg. of ascorbic acid, 2 ml. of extracts of lettuce, 
cabbage, and cauliflower produced 50-0, 79.2, and 91.7 
per cent inhibition, respectively, while in similar reac¬ 
tion mixtures containing 8.0 mg. of ascorbic acid 
these extracts produced 16.0, 53.8, and 71.7 per cent 
inhibition, respectively. 

In reaction mixtures containing a fixed amount of 
a.scorbic acid, increasing amounts of an extract pro¬ 
duced an increasing inhibition until a maximum was 
reached. The maximal inhibition produced by ex¬ 
tracts of different vegetables varied: in unbuffere<l 
reaction mixtures containing 1.0 mg. of ascorbic acid 
the maximal inhibition produced by extracts of 10 
vegetables ranged from 86 to 47 per cent. The vege¬ 
tables, when listed according to their decreasing capac¬ 
ity to inhibit the oxidation of ascorbic acid, fall in 
the following order; Brussels sprouts, green beans, 
squash, Irish potatoes, broccoli, cauliflower, cabbage, 
spinach, sweet potatoes, and lettuce. Extracts of all 
but the last three vegetables produced an inhibition 
of 70 per cent or more. Two to 4 ml, (0,5-1.0 gram 
of fresh material) were required to produce maximal 
inhibition. 

The inhibition produced by the extracts was closely 
associated with copper. In reaction mixtures contain¬ 
ing fixed amounts of ascorbic acid and vegetable ex¬ 
tract, the percentage inhibition was found to decrease 
as the amount of copper, added as CuCIaHjjO^, was 
increased. Conversely, in solutions containing fixed 
amounts of ascorbic acid and of added copper, in¬ 
creasing amounts of extract produced an inhibition 
which increased until a maximum was reached; the 
maximal inhibition produced varied with the level of 
added copper. 

Results of experiments carried out with extracts 
at room temperature have confirmed those obtained 
during boiling. For example, unbuffered reaction 
mixtures of equal volume (50 ml.) containing 6 mg. 
of ascorbic acid and 2.0 ml. of extracts of cauliflower 
and cabbage retained 52.4 and 44.7 per cent, respec¬ 
tively, of their ascorbic acid content after standing 
at room temperature for 9 houiu, whereas only 9;6 


per cent of the vitamin remained in a control solution 
containing no vegetable extract In similar solutions 
containing 20 Mg. of added copper 16.6, 5.4, and 0 per 
cent, respectively, of the ascorbic acid was retained 
after 9 hours. 

Of a number of substances examined, those contain¬ 
ing cither or both the -SS- and -SH groups have been 
found to exert an inhibitory effect during boiling simi¬ 
lar to that exhibited by aqueous extracts of vegetables; 
these were cystine, cysteine, and an aqueous extract 
of papain (either fresh or previously boiled). It 
appears possible that the inhibition of oxidation of 
ascorbic acid by vegetable extracts may be attributed, 
in part, to the presence of these groups. 

The Use of 2,4*DinitropheDylhydrazine for 
the Determination of Ascorbic Acid ^ 

M. PiJOAN, Lt. Cdr. (MC), USNR, and H. J. Ger- 
jovicH, PhM2/c V6 SV, TJSNR 
Naval Medical Research Institute, Bethesda, Maryland 

The assay of ascorbic acid by the method of Roe and 
Kuether (tf) is based on the reaction of dehydro- 
ascorbic acid with 2,4-dinitrophGnylliydrazine to form 
an osazone which, on treatment with sulfuric acid, re¬ 
sults in a colored dehydration product. This pro¬ 
cedure, when used for blood as recommended by Roe 
and Kuether, gives excellent results. When applied to 
certain freshly prepared synthetic or biologically de¬ 
rived ascorbic acid solutions, it gave results which 
generally conformed to the values obtained by using 
the oxidation-reduction indicator 2,0-dichlorobenzenon© 
iudophenol and those obtained by biological assay (5). 
Thus, so far, it appears reliable for blood and for cer¬ 
tain freshly prepared biological materials. 

This communication concerns itself with errors in¬ 
herent in the procedure if applied to biological mate¬ 
rial or ascorbic acid solutions where unpredictable 
antecedent oxidation of the vitamin has occurred. We 
were surprised when a 10-day stock preparation of 
orange juice, which had been sufflciently aerated to 
oxidize most of the ascorbic acid (0.2 mg. per cent re¬ 
maining unoxidized) but which oontained 60-70 mg. 
per cent of ^Vitamin (as dehydroosoorbic acid) as 
determined by the phenylhydrazine method (6), failed 
to prevent the occurrence of scurvy in guinea pigs on 
a vitamin C-free diet. It was the purpose of the 
original experiment to demonstrate that the vitamin C 
potency of a food was not dependent entirely on its 
ascorbic acid content. The animals received a daily 
intake of 1.6 mg. of presumed debydroaseorbic acid 
and yet developed the gross and microBCopie lesions 

1 Tb« statement* and whileii* wt forth In this article ate 
thoae of the antfaor* and n«t neoeeiavUy those of the Kafjr 
Department 
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of Boorvy in four weeks, whereas the control group on 
a sitnilar amount of the vitamin in fresh juice did not 
become diseased. The orange juice was then treated 
with H 2 S (^) and found to contain only 4 mg. per 
cent of dehydroascorbio acid. It seemed unlikely, 
therefore, that the high value obtained by the phenyl- 


give unreliable results for the antisoorbutio value of 
certain biological preparations if loss in lactone struc¬ 
ture of dehydroascorbio acid has taken place. Its use 
for the laboratory evaluation of blood and possibly 
urine is warranted (5); other biological tissues must 
be assayed with caution in regard to oxidation prod- 


TABLB 1 


Assay Valob of Synthetic Ascobbic Acid 
(tJiibulTcred tn Hqueous Hyatemn) 
Water Bath Temperature 38* C. 
Mg./lOO ml. 


Gae 

Aacorbtc acid 
(reductone) 

Dehydroascorblc 
acid (by H«S) 

Total vitamin C 
content of 6uUl 

Value obtained 
by dJnltrophenyl- 
hydra seine 

Final H-lon 
concentration 
pH 

Qaa uaed 

o 

m 

N> Oa 

Ni Ga 

N. Oa 

Ni Os 


(Time) 

Initial . 22.6 19.4 1.8 4.06 24.4 

2 hourH. 12.8 0 4.4 7.0 17.2 

4 buure. 7.2 0 0.6 6.2 12.8 

6 hours. 0.2 0 6.8 7.0 12.0 


23.46 

27.0 

27.0 

6.02 

4.97 

7.0 

26.0 

23.0 

6.06 

6.05 

6.2 

27.0 

21.6 

5.32 

6.30 

7.0 

26.0 

20.0 

6.50 

6.60 


HOon coneentrutlon of gyafis distilled waters pH 6.22. 

No extraordinary precautions were taken other than the meticulous cleanHlnp of glassware throujrhout. However, cata¬ 
lytic oxidation and nut autoxidatton occurred, because at this hydrogen-ion concentration there should have been little or 
no change In ascorbic add values when aerated with nitrogen (i). 


hydrazine method was due to vitamin G (to include 
ascorbic acid and dehydroascorbic acid). It was more 
likely that mutarotation had occurred with loss of 
lactone structure (^) and formation of diketogulonic 
acid. Similar results, obtained with synthetic ascorbic 
acid, are presented in Table 1. 

From these data it is apparent that the phenyl- 
hydrazine reaction is not necessarily specific for de- 
hydroascorbic acid. This is home out by previous 
studies which show that 2,4 dinitrophenylhydrazine re¬ 
acts with diketogulonic acid (5), possibly phenyl- 
pyruvic acid (4), and other alpha-keto acids (7). 

Thus, the 2,4dinitrophenylhydrazine method may 


uots of ascorbic acid or other substances entering into 
the phenylhydrazine reaction. 
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News and Notes 


Dr» Margery C, CarUoidf iwaiatant professor of 
botany at Northwestern University, has been granted 
leave for three months to undertake an expedition 
collecting plants in the region of Ahuachap4n, £1 
Salvador, close to the Guatemalan border. The ex¬ 
pedition is a joint research project sponsored by the 
Chicago Natural History Museum and Northwestern 
University, Mr. Paul C. Standley of the Museum 
aoggested this area for study because of its accessi¬ 
bility and because its floiistics are practically un- 
kaoT^ The plants collected will fill an important 


gap in our knowledge of the fiora of Central America. 
Special attention will be paid to the flowering plants 
of the region. In addition, effort will be made to get 
representative samples of algae, fungi, and certain 
forms of beetles. Dr. Carlson was accompanied by 
Miss Kate Staley, who will assist her in the field work. 
Guides and native helpers will be secured locally. This 
expedition is of considerable interest, not only because 
the territory is practically unexplored botanically, but 
also because Dr. Carlson is perhaps the first woman 
to lead a natural seientifie expedition to £1 Salvador. 
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Dr, C, <?. Brennecke, head of the Eleotrioal Engi¬ 
neering Department, North Carolina State College, 
delivered a lecture on 10 January before the Sigma 
Xi Chapter of North Carolina State College. Dr. 
Brennecke spoke on “Atomic Energy.*' 

Announcements 

The Associated Press carried a dispatch from Can¬ 
berra on 28 December 1945 declaring that “Australian 
scientists'' had announced a new drug, paludrine, 
“which rendered malaria no more harmful than a 
common cold.” 

Bichardson, Bellows, Henry and Company, Inc,, 
personnel research analysts and consultants, have 
opened offices at 56 Beaver Street, New York 4, New 
York. The company will engage in the construction 
of aptitude, technical knowledge, interest, and per¬ 
sonality tests, the development of directed interview¬ 
ing methods and merit rating procedures, and the 
conduct of employee attitude and market surveys. 
Lt. Col. Marion W. Richardson, chairman of the 
Board of Directors, has served during the war as 
chief of Personnel Research, The Adjutant General's 
Office, War Department. Drs, Robert J. Wherry, 
Edward E. Cureton, Roger M. Bellows, Harold A. 
Edgorton, Douglas H. Fryer, Edwin R, Henry, Paul 
Horst, Herman H. Remmers, Robert C. Rogers, and 
Carroll L. Shartle arc also associated with the com¬ 
pany in various capacities. 

Tuskegee Institute has received a grant of $5,400 
from Swift and Company for research in animal 
nutrition. The grant covers a period of two years, 
and the specific problem is concerned with the “Mung 
Bean and Other Special Proteins for Poulti'y Feed¬ 
ing." The research will be directed by Dr. W. E, 
Belton, associate professor and head of the Depart¬ 
ment of Chemistry, with the assistance of Mr. E. J, 
Jefferson, assistant professor of poultry husbandry. 
The grant includes stipends for two graduate research 
assistants, one in chemistry and one in poultry hus¬ 
bandry. Dr. Belton and Mr. Jefferson are members 
of the staff of the George Washington Carver Foun¬ 
dation, a research organization of Tuskegee Institute 
founded by Dr. Carver in 1940 with an initial gift of 
$60,000. The research program of the Carver Foun¬ 
dation is concerned largely with the utilization of 
agricultural resources, with both practical and funda¬ 
mental emphasis. In addition to research on problems 
whicli have developed through its own interests, the 
Carver Foundation also conducts a limited amount 
6f research for private industry on a commercial basis, 
which serves as a source of needed income as well as 
to provide industrial experience for graduate students 
majoring in industrial chemistry. 
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Staie College has announced a gift of 
$15,600 from Swift and Company, Chicago, for a two- 
year study of the microscopic anatomy of fowl, which 
will be carried on by the College in cooperation with 
the U. S. Regional Poultry Research Laboratory. 

The Governing Board of the Pan American Union, 
at its regular monthly session for January, requested 
the Government of the United States to convoke a 
Conservation Congress here in June 1947 to consider 
the problem of the protection and better utilization 
of this hemisphere's renewable resources. 

This action, which was unanimously recommended 
by the Third In ter-American Agricultural Conference 
in Caracas, Venezuela, last July, is the result of 
studies carried on through facilities of the Pan Amer¬ 
ican Union in a number of Latin-Amerioan countries 
and the United States during the past two and a half 
years. Prepared under the direction of Mr. William 
Vogt, chief of the Conservation Section, Division of 
Agricultural Cooperation of the Pan American Union, 
these studies have revealed such an alarming down¬ 
ward trend in the natural resources of the hemisphere 
that the conference is projected for the purpose of 
assembling and coordinating information on natural 
resources, and the initiation of conservation programs. 

Latin America, according to Mr. Vogt, is far from 
being the rich storehouse of untapped natural re¬ 
sources that many people consider it to be. Vast 
areas have been deforested, and the destruction of 
forests is increasing at an accelerated rate. Over¬ 
grazing, through the maintenance of excessively large 
herds of cattle, sheep, and especially goats, is Very 
general. With the destruction of vegetation, soil 
erosion has become the number one problem in most 
Latin-American countries. Rivers are silting in some 
cases, it is believed, at a faster rate than the Missis¬ 
sippi; and floods, resulting from upstream misuse of 
the land, are becoming increasingly dangerous. Wild 
life, potentially a very important resource in Latin 
America, is being exterminated through widespread 
destruction of habitat and, in many countries, through 
uncontrolled hunting. 

“The Latin American problem," Mr, Vogt stated, 
“of course parallels the problem in the U. S. It is 
less serious in North America, however, for two rea¬ 
sons. The flrst is that public opinion has been suffi¬ 
ciently aroused so that we spend in the neighborhood 
of $1,090,000,000 a year on conservation, whereas 
Latin America, with approximately the same popula¬ 
tion, does not spend 5 per cent of this amount 

^*Tho second advantage possessed by tiie United 
States is that it has far greater riches and is a mutfi 
easier eountry to live with. Aside from the Argentine 
painpa, Latin America has no land eomparalde to out 
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Mid^e West. Moat of the territory ooonpied by 
human beings in Latin America is hilly and subject 
to such heavy rainfalls that agriculture requires far 
more advanced practices than have been adopted by 
Latin American rural populations, or than arc likely 
to be within nuOay years/^ 

The oonferenoo will be devoted primarily to field 
studies of land-use problems, such as sustained-yield 
forestry, grazing-land administration, national parks, 
watershed organization and water conservation, wild¬ 
life management and soil conservation districts, and 
perhaps marine and stream fisheries management and 
research, 

^*The American Republics," he adds, **are living on 
their capital and, unless there is a radical change in 
land management, they will become bankrupt. Within 
a hui^dred years, Mexico, for example, will have been 
largely destroyed. In some of the smaller countries, 
tlie situation is probably more serious. The person 
who knows how to read the land in relation to human 
occupancy cannot escape the conclusion that in many 
of our neighboring republics, living standards are 
steadily falling because of waste of natural resources. 
The problem is made even more critical by the fact 
that population trends are, in general, rising.” 

Z>r. William H, Cole, director, Rutgers University 
Research Council, reports that Rutgers University, 
nine pharmaceutical manufacturers, and the Army 
Quartermaster Corps are pooling their knowledge and 
resources in an extensive cooperative research pro¬ 
gram which is making basic scientific studies of the 
properties and therapeutic values of protein hydroly¬ 
sates and amino acids. When the work started in the 
Pall of 1943, the Bureau of Biological Research at 
Rutgers was cooperating with one industrial labora¬ 
tory and only the equivalent of 5.6 full-time persons 
and 4 consultants were engaged in the project. Now 
nine laboratories and the Quartermaster Corps are 
cooperating in the study, and 24 persons, including 12 
full-time investigators and 7 consultants, are partici¬ 
pating in the research effort. Studies on the use of 
proteins, protein hydrolysates, and amino acid mix¬ 
tures in normal and hypoprotcinemic dogs were 
started to answer basic questions for a better under¬ 
standing of protein metabolism—questions which must 
be answered if the use of convalescence is to have a 
sound basis. It was agreed at the start of the work 
that the team approach to the problems would be 
used and that all plans and results would be freely 
discussed at regular conferences of the Bureau staff 
and representatives of the cooperating organizations. 
In, addition to frequent eonferenoes for those par¬ 
ticipating in the project, two larger meetings were 


held during 1944-1945 so that other persons interested 
in the work could sit in on the discussions. Mimeo¬ 
graphed reports of the proceedings were distributed 
to those who attended and to others who requested 
the information. 

For the year beginning 1 October 1945, ten groups 
are cooperating in the project. Rutgers University 
through its University Research Council is contrib¬ 
uting $32,610 and the laboratories $39,000 for the 
support of the work. The cooperating groups are: 
Sharp and Dohme Company; Swift and Company; 
E, R. Squibb and Sons; Arlington Chemical Com¬ 
pany; Calco Chemical Company; Inter-Chemlcal Cor¬ 
poration; Abbott Laboratories; Merck and Company; 
Eli Lilly and Company; and the Quartermaster Corps 
of the U. S. Army. 

A one-story, fireproof building of about 8,000 square 
feet of floor space is being planned to house the work 
and will be built when labor and material conditions 
permit. It will contain the most modem equipment 
and facilities for studies of dogs, rabbits, and rats. 
About one-third of the building will be air-conditioned. 

Several scientific reports on the project already have 
appeared, and others are in preparation. Inquiries 
concerning the work should be addressed to Dr. James 
B. Allison, Rutgers University, New Brunswick, New 
Jersey. Dr. Allison, professor of biochemistry and 
physiology, is director and coordinator of the program. 

Meetings 

The Metropolitan Microchemical Society is spon¬ 
soring a symposium on microchemiatry for the pur¬ 
pose of stimulating interest in this field. The sym- 
po.sium will be held on 1-2 March in Room 319, Roose¬ 
velt Memorial Building, American Museum of Natural 
History, New York City. The program follows: 

Friday evening — “Welcome": L, K. Yanowski, De¬ 
partment of Chemistry, Fordham University; ^‘In¬ 
troduction": A1 Steyerniark, Miorochemical Depart¬ 
ment, Hoffmann-La Bocho, Ino., Nutley, New Jersey; 
“Weighing on a Micro Scale": L. T. Hallett, General 
Aniline and Film Corporation, Easton, Pennsylvania; 
“Miorogram Methods": A. A. Benedetti-Pichler, 
Queens College. Saturday morni/ng —“Volumetric De¬ 
terminations": A. Sobel, Brooklyn Jewish Hospital; 
“Discussion of the Van Slyke Manometrio Blood Gas 
Apparatus and Its Applications”: D. D. Van Slyke, 
Hospital of the Rockefeller Institute for Medical Re¬ 
search, New York; “Maas Spectrometer": D. Ritten- 
berg, College of Phyaicians and Surgeons, New York; 
"Photometric and Spectrophotometric Analysis”: D. 
L. Brabkin, University of Pennsylvania. 



Letters to the Editor 


Federal Scientific Research 

Under the title giv<;n above, R. G. Roberts and 11. H. 
Board (fioif'woc, 11M5, 102, 060) object to a proposal 
which they attribute to the Board of Governors of Yale 
XTniversity.^' There is no such body. Reference to the 
article cited {Scivnee, 1945, 102, 524-525) reveals that 
the group in question is the Board of Permanent Officers 
of the Sheffield Scientific School—in other words, the full 
professors in tho Division of Science of the Graduate 
School, Yale University. 

CHESTEtt R. LoNGWKLL 

Tale University 

One World, Yet Different Biologies ? 

Although in hia work, One world, the late Wendell 
Willkie wrote a good bit without saying anything, the 
concept implied in the title is currently attracting favor¬ 
able attention, even among political leaders. Of all 
groups, one might have expected that scientists would 
be most insistent that there is but a single sort of their 
particular branch of endeavor—one biology, one chem¬ 
istry, one physics, and so on. 

Accordingly, it has been rather disconcerting to find 
successive articles appearing in recent issues of Science 
under the title **Soviet Biology.'' For, the use of a 
modifying term in this manner implies that there is some 
other kind of biology which is different and, presumably, 
inferior—perhaps racial, e.g, Polynesian Biology; or re¬ 
ligious, as Baha ’i Biology; or even, dare we say it, Capi¬ 
talist Biology. 

Mr. Editor, when further articles of this sort roach 
your desk, would it be too much to ask that you alter the 
title so that no racial, religious, or political term is per¬ 
mitted to modify the word science, or any branch thereof f 
If an article is headed *‘Shangri-La Biology," could it 
not be changed to "Biology in Shnngri-Ea"t 

Edgar T. Wherry 

Department of Botany, University of Pennsylvania 

The Abstracting of Biological Films 

Tho section on visual instruction in Biological AhstracU 
provides a useful service to prospective film users. How¬ 
ever, its usefulness would be greatly increased if the 
coverage could be extended to all biological films. At 
the present time the section is limited to the fields of 
microbiology, immunology, and public health, which are 
reviewed by a committee of the Society of American 
Bacteriologists headed by Dr. H. E. Morton. Corre¬ 
spondence with tho editorial office of Biological Ahstraets 
indicates that they are very willing to publish abstracts 
of all biological films that can be located. Other societies 
have committees on visual instruction, but they have not 
been set up to furni^ such abstracts. In some eases 
these committees list approved films for the benefit of 


the members of their societies. Other films do not ap¬ 
pear on the approved lists because of errors or miscon¬ 
ceptions within the films. However, the work of such 
committees would be much more useful if all of this 
information were made generally available in abstract 
form to a larger group of film users. 

Tho present abstracts furnish precisely the information 
that a prospective user needs. By giving the shortcom¬ 
ings and limitations of a film the user can frequently 
adapt It to his purpost^s. Although useful information 
may be obtained from the Educational Film Guide pub¬ 
lished by H. W. Wilson Company, this publication does 
not ordinarily reach tho desk of tlio biologist, and tho 
information supplied is not complete. Adequate coverage 
of all biological films in Biological Abstracts would serve 
to keep the biologist abreast of this expanding field. It 
is to bo hoped that the other biological societies may so 
constitute their committees on visual instruction that a 
program for abstracting all films of interest to tho 
biologist may ultimately be worked out. 

W. MALcoLAf Reid 

Monmouth College, Illinois 

Glutamine From Rye Grass 

GreenhUl and Chibnall (Btochm. J*, 1934, 28, 1422- 
1427) and Curtis {Plant PhysioL, 1944, 19, 1-5) noted 
marked exudation of glutamine on grass fertilized in the 
spring with nutrients high in ammonia. GreenbUl and 
Chibnall did not get similar results later in the season, 
and Oprtis was unable to reproduce the phenomenon. 

In the tomato (G. J. Raleigh. Plant Physiol, In press) 
marked guttation followed the addition of either nitrate 
or of ammonium salts to solutions deficient in nitrogen. 
With the thought that a period of growth with low avail¬ 
able nitrogen and consequent high carbohydrate reserves 
might be a prerequisite for glutamine exudation, domestic 
rye grass was seeded 26 September 1944, in flats with 
hardware cloth bottoms containing 1^ inches of potting 
soil. The flats were kept in the greenhouse until 28 
October when they wore moved out-of-doors to a sheltered 
area. In order to facilitate leaching, they were placed on 
cinders approximately 8 inches deep. 

By 28 March the rye grass had made good growth but 
was light in color, indicating nitrogen deficiency. From 
that date to 26 June a total of 52 fiats were fertilized 
with ammonium chloride dissolved in water at the rate of 
300 pounds of the dry salt to the acre at 8 different times 
during that period. In most cases, the grass was clipped 
before the applications of fertilizer. The NHiCl was 
applied in mid-afternoon on days when the weather pre¬ 
diction indicated a clear, cool night. 

Without exception, usually on the first or second day 
following fertilization, nitrogen-deficient gross produced 
quantities of exudate sufficient to mohe it possible to 
collect it, hy clipping and drying the grass, nibbing it 
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Hffhtly, and colleoting the diy exudate thus dislodged, out any realization of practical value. While the scien- 


One lot so collected was dissolved in water so as to float 
and settle off the particles of grass and part of the solu* 
tion treated for two hours at 100^ 0. at pH 6.6 in ae^ 
cordance with the methods of Vickery, et ah (Bioohem, 
J., 1935, 29, 2710-2720). A marked increase in ammonia 
following the treatment indicated the presence of glu¬ 
tamine. A total of 12 flats fertilized at three different 
times while the grass was making rapid growth of dark 
green color following earlier applications of NHaGl pro¬ 
duced relatively little or no white exudate. 

G. J. Balsioh 

Cornell University 

Captain Jenkins' Views 

The objections of Captain John G. Jenkins, USNB, to 
the universal application of statistical methods to re¬ 
search in psychology probably are well taken. Indeed, 
these objections may well be extended to many fields of 
scientific endeavor and to many methods of research. 
\ Any circumscribed test assumes that certain ideal condi¬ 
tions shall be fulfilled, but in reality the ideal is seldom 
present or even achievable. Therefore, any single teat re¬ 
veals only one aspect of the situation. Usually the situ¬ 
ation is far more complex than we imagine. 

The chief injury of the standardized test arises not 
from its limited nature, but from the mental attitude of 
investigators that all research must be fitted to some par¬ 
ticular test. However, all tests are only tools and like 
machine tools they are useful in some, but not in all, situ¬ 
ations. Years ago Fabre pointed out this discrepancy 
between the ideal tool and the actual situation. Although 
the inimitable observer failed to appreciate the marvelous 
adaptability of Darwin^s theory, his words from **A dig 
at the evolutionists, *' translated by Alexander Thoixeira 
Do Mattos, are applicable to the present situation; 

^^But to this calculus, all-powerful so long as it does 
not leave the domain of the ideal, lot us submit a very 
modest reality: the fall of a grain of sand, the pendular 
movement of a hanging body. The machine no longer 
works, or does so only by suppressiiig almost everything 
that is real. It must have an ideal material point, an 
* ideal rigid thread, an ideal point of suspension; and then 
the pendular movement is translated by a formula. But 
the problem defies all the artifices of analysis if the oscil¬ 
lating body is a real body, endowed with volume and fric¬ 
tion, If the suspensory thread is a real thread, endowed 
with weight and flexibility; if the point of support is a 
real point, endowed with resistance and capable of deflec¬ 
tion. So with other problems, however simple. The exact 
reality escapes the formula.'' 

Paul D. Habwood 

■Ashland, Ohio 

• . . I think Soknee is to be complimented on Captain 
John G. Jenkins’ article {Sdenoe, 1946, 103, 33-38). 
The general indictment against the technical man, and it 
is not without some basis, is that his scientific approaches 
and thought patterns are devoted to obscure fields with- 


tifle purity of thought is highly commendable it would 
appear that some of the effort in that direction would 
have greater significance if interpreted in the light of 
some of Captain Jenkins’ remarks. 

E, C, Kokepee, In Charge of Special Engineering 
A, O. Smith Corporation, Milwauhect Wisconsin 

Pancreatic Enzymes and Liver Fat 

The late Dr. A, H. Palmer was well known for his 
work on the proteins of milk whey. Ho joined this de^ 
partment in September 1944 and undertook at my sug¬ 
gestion the separation and identification of enzymes 
present in the antlfatty liver fraction of pancreas, pre¬ 
pared by the method of Entenman and Ohaikoff (J. hioh 
Chem,, 1941, 138, 477). Palmer’s work was hampered 
by ill health and terminated by his death on 10 April 
1945. During his short period of application to his new 
problem, however, he obtained In crystalline form and 
in fair yield trypsinogen and chymotrypsin from the 
pancreas extract. He identified these two enzymes to his 
own complete satisfaction and believed that at least one 
more proteolytic ferment was present in the extract. 

Chalkoff, Entonman, and Montgomery (J. bioh Chem,, 
1945, 160, 489) state that their findings are consistent 
with the concept tliat the anti fatty liver factor (of pan¬ 
creas) is enzymatic in nature. The results of Palmer's 
work provided evidence in support of this view, and it is 
most regrettable that his notes are not sufficiently com¬ 
plete to enable us to make a detailed report of his find¬ 
ings. Some of his preparations are still available, how¬ 
ever, and it may be possible to complete certain aspects 
of his work. 

The probability that the enzymes contained in the 
pancreas which ia fed to depancreatized dogs contribute 
very significantly to the total lipotropic effect by re¬ 
leasing lipotropic factors from the various constituents of 
the diet has been emphasized in previous reports from 
Choikoff’s and this laboratory. Tho possibility that'these 
enzymes played a rolb in the prevention of fatty livers 
in insulin-treated depancreatized dogs was, of course, 
mentioned and seriouRly considered by Prof. J. J, B. 
Macleod and his collaborators in the original work in 
this field. 

0. H. Best 

Banting and Best Department of Uedioal Research 
University of Toronto 

Absorption of Phenol Vapors by Plants 

An interesting phenomenon concerned with the absorp¬ 
tion of phenol-like vapors by plants was observed during 
the Bummer of 1945 in and about Ambler, Pennsylvania. 
A factory located on the outskirts of Ambler started the 
commercial production of 2,4'dichloroptienoxy acetic add 
(2,4^D). This product has been used as a plant growth 
regulator and has been developed by the Bureau of Plant 
Industry, Soils and Agricultural Engineering, as a weed 
HUer. 

In the production or purification of the product at 
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Ambler, phenolic Yapors escaped into tbe atmosphere and 
were distributed over several square miles of the area 
surrounding the factory. The concentration of the va* 
poTs varied with the atmospheric conditions: on clear 
days the concentration was slight or not noticeable; on 
cloudy days with low atmospheric ceilings the vapors 
were quite noticeable at distances of one to two miles 
from the factory. The summer in this vicinity was a 
wet one, the number of cloudy days and nights being 
above average. 

One determination of the concentration of the vapor 
taken by the Pennsylvania Department of Health at the 
source is reported equivalent to parts of dichlorophenol 
at 4 p.p.m. However, at this concentration near the 
source, tho odor is quite noUcoable. While the vapors 
may be objectionable, they have not yet been regarded 
as a human health hazard, the factory workers having 
been exposed to these concentrations without any reported 
ill effects. 

On the other hand, the flavors of certain garden voge* 
table crops grown within the area were affected by the 
vapors. Tomatoes were especially affected, with string 
beans, Swiss chard, and lettuce responding in lesser 
degree. Oarrots, beets, potatoes, peppers, and cabbages 
were apparently not affected. 

Samples of vegetables were secured by the writer from 
gardens located approi^imatoly 200, 400, and 600 yards 
and one mile and one and one-half miles from the factory. 

The tomato fruits acquired a pronounced medicine 
flavor of phenolic type, yet not unlike that of iodoform, 
although iodine is not involved in the compound. The 
Coneentratlon of the unusual flavor in the various fruits 
was inversely proportional to the distance of location 
of the gardens from tho factory. However, wind drift 
affected the concentration from time to time over the 
area. 

The tomato deposited tho flavor in tho fruit at all 
stages of maturity and retained it permanently or until 
It decayed. 7oung, quite immature fruit possessed the 
flavor, which could easily be detected by odor when the 
fruit was cut or broken open. As the fruit matured on 
the vine the concentration apparently increased until tho 
fruit was picked. Tomatoos grown at a distance of one 
or one and one-half miles from the factory, and, where 
it is believed tho concentration of the vapors in the air 
was usually less than in gardens nearer to the factory, 
varied in the deposition of phenolic flavor in the several 
lobes or segments. Whereas one lobe was nearly free of 
the flavor, another one was quite strong. Fruit produced 
nearer to the source of the vapors acquired a more uni¬ 
form deposition. The concentration of the phenolic flavor 
apparently did not decrease in storage. Contaminated 
fruits stored for 14 days five miles from Ambler in a 
normal atmosphere possessed as strong a flavor as when 
they wore picked, as determined by taste teats. Fruits 
picked green and allowed to ripen in a normal atmosphere 


for 14 to 21 days seemingly had not lost any of thO Un^ 
usual flavor, Bipe fruits retainod the flavor in nonnal 
air or refrigerator temperatures. Stowing the ripe fmit 
intensifled tho flavor. All fruits wore carefully washed 
and peeled, and in no case was there any noticeable flavor 
in the skin. 

No cheniioal determination as to character or amount 
was made of the deposited flavor. Three tolerance tests 
were made by the writer on three different days, samples 
being secured from gardens located about one mile from 
the factory. Twelve ounces of well-colored, ripe fruit 
that was carefully washed were eaten. Nausea followed 
within 15 minutes and continued for two to three hours. 
On alternate days the same experiment was made with an 
equal weight of ripe tomatoes grown in a normal atmos¬ 
phere five miles from Ambler. No ill effects were 
noticed. 

String beans grown in the same gardens as were some 
of the tomatoes also developed off-flavors which were not 
as strong of phenols as those of the tomatoes. The beans, 
however, wore unpalatable, and several gardeners re¬ 
ported that they bad to dispose of their canned crops, as 
persons eating them wore nauseated, 

Swiss chard developed a very strong, unpalatable taste. 
Bating a small quantity induced slight nausea. Lettuce 
grown within one-quarter of a mile of the source bad 
developed a strong, unnatural off-flavor differing from 
that of bitter'^ lettuce. 

Samples of tomatoes were secured from several other 
localities within the Philadelphia metropolitan area where 
large chemical establishmonts have zones of Influence 
and fields and gardens are subjected to vapors of vari¬ 
ous sorts. In none of the samples secured from these 
areas was there noticed any unnatural flavor. However, 
so far as is known, none of these latter factories evolve 
phcnoUc-liko vapors. 

It was not determined whether the vapors were ab-’ 
sorbed directly through the leaves or by the roots from 
accumulations in the soil that may have been collected 
by the rains and dews. 

The abnormal effects were noticed only on the flavor 
of the fruit or loaves as described above. In no case wafl 
there observed any structural deformation on any plants 
due to the vapors, although 2,4-D and other compounds 
of the hormone group have the ability to markedly affect 
plant structure when sprayed on certain plants In very 
weak concentrations. 

It is believed important to call attention to the hazards 
involved in rendering important crop-producing areas use¬ 
less by the dissemination of certain industrial vapors even 
in light concentrations. Following the experience around 
Ambler in 1945 the factory officials ore reported to be 
active in altering their process so as to prevent any 
further escape of dangerous vapors. 

E, G, BaiKHAKT 

WyndmooTt Penn^ylvaMa 
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OPTICAL GLASS 

FOR THE EYES OF SCIENCE 



The optical equipment upon which science is 
so dependent is> in turn, dependent upon op¬ 
tical glass. Prior to World War I, American- 
made optical glass was a laboratory curiosity. 
At that time Bausch 8c. Lomb was able to per¬ 
fect the methods and formulae with which it 
had been experimenting for several years . . . 
producing the first commercial quantities of 
fine optical glass ever made in this country. 
Since then, optical glass making at Bausch 8c 
Lomb has been continuously expanded until 


today Bausch 8c Lomb produces the major 
portion of the optical glass used in this country 
... each of the many types for its specific opti¬ 
cal use. Bausch 8c Lomb Optical Company, 
Rochester 2, N.Y. 

IlluflrotMl It the lorettt tlnol* usabl* pitct et opHcat 
sldtt avar moda In America. WalBhlng tome 379 
paundt, offer two moniht of shaping and onnaollng. 
It will be ground as a 4'° prism for use In Ihs world's 
lorgaif Schmidt-typa tatascopa, to be aracfad at Puebla, 
Mexico. 


BAUSCH & LOMB 
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Book Reviews 


Industrial oil and fat products, Alton E. Bailey. New very closely related subjects^ namely, interrelation of 

York: Iiiter$cience Publishers, 1945. Pp. x 735, vitamins, synthesis of B vitamins by Intestinal bacteria 

(Illustrated.) $10.00, sulfonamides, and vitamin deficiencios. In fact, 

This volume is an important addition to the literature there is a little repetition in the subject matter presented 

on oil and fat technology. It brings up to date the de- in those'three chapters, but footnotes are added to corre- 

scription of commercial processes by which both edible late the related material. The chapter on the chemistry 

and nonodible products of importance are manufactured of antipernicious anemia substances of liver logically fol- 

from fats and oils. lows the chapter in Volumo 1 on the physiological and 

Following a brief section dealing with the composi- clinical aspects of pernicious anemia and covers very 

tion, reactions, and properties of fats there is a more completely the chemical work on the pernicious anemia 

extensive treatment of tho raw materials commonly used factor or factors which has been done during the past 

commercially, tho specidc products such as salad oils, seventeen years. 

shortenings and margarine, soaps and other surface The chapter dealing with manifestations of prenatal 

active materials, paints and varnishes, and a group of nutritional deficiency is especially timely and should 
miscellaneous products. More than one-third of the stimulate further nutritional work with animals beyond 

book is given over to a detailed examination of proc* the period of rapid growth. Although the chapter on 

esses used in the fat and oil industry, including extract Growth factors in microbiology’* is most extensive, it 
tion, refining and bleaching, doodorization, hydrogena- is interesting to note that little, if any, material on the 

tion, soap working, and polymerization. newer factors, even folic acid, is included. The longer 

Throughout the book the author has used graphs, chapters on hormones deal with the action and metabo> 

tables, and formulas to good advantage in presenting Usm of gonadotropic hormones and the role of acetyl- 

and iUustrating the text. The ond result is that the book clioline in the mechanism of nerve activity, 

is greatly superior as a reference work to any of the It is interesting to note the interpretations which the 
publications in this field. The author has gone a long reviewers have given to original work. Naturally, one 

way indeed toward narrowing the gap between existing should expect some differences of opinion, but in any 

but scattered knowledge and orderly, readable, and use- review care should be taken to quote correctly from the 

ful assembly for publication. His own long and distin- original papers. It appears that at least one such error 

guished association with the field has provided a sound has been made in this volume. On page 8 the work of 

background for the endeavor. Griffith and Mulford Is referred to, and it is stated that 

Heebeet E. IiONOKNxcKxa they claim that niacin alleviates the severity of the symp- 

University of Pittsburgh toms of choline deficiency in rats. Actually, the authors 

state that nicotinic acid exerts a moderate eholine-oppos' 
Vitamim and hormones: advances in research and applh action, 

cation, (Vol. HI.) Robert S. Harris and Kenneth V. * q x EliVBHJiK 

^atm (Ed,0. _New York: Acad^^ c/WUconHn 

Pp. XV + 420. (Illustrated.) $6.50. ^ 

This volume presents another valuable group of review Advances inJ^otem chemistry, (Vol. 11.) M. L. Anson 
papers on vitamins and hormones. Tho reviews are espe- and John T. ]^stdl (Eds.), New York: Academic Press, 
cially valuable because the authors of each chapter are 1945. Pp. xiv + 443. $6.50. 

actively engaged in research dealing with the subject A knowledge of protein chemistry is basic to an under¬ 
concerned. Tho nine chapters arc divided between five standing of many problems in biochemistry, immunology, 

chapters dealing definitely with vitamins, three with hor- and pathology, and is equally indispensable to the control 

moncB, and one with tho antipernicious anemia substances and development of new techniques in certain aspects of 

of liver, which can probably be closely associated with the industrial arts. A large and diversified literature on 

the field of vitamins. Individual chapters differ greatly the proteins has accumulated in journals all over the 

in length and completeness. The longest and most exten- world, and presumably still more data are awaiting theix 

sive paper, written by Knight, is on ‘'Growth factors in turn to emerge from the archives of the late war effort, 

microbiology, ’ ’ and the shortest, by Dodds, is on “ Possi- Short of turning Ubrarian, it is nearly impossible for the 

bilities in the realm of synthetic estrogens ’ ’ and deals active investigator to keep abreast of this ever-expanding 

mainly with tho work which led to the recognition of literature. The need for competent reviews on various 

three new synthetic estrogens, significant aspects of tho proteins has become patent, and 

The editors comment in the Preface that the subject the present series on Advances ta protein ehemiitry win- 

matter in the earlier volumes was somewhat unrelated inters to this need admirably. The editors have exercised 

and that more effort to integrate the papers would be a fine discrimination and have achieved a good balance 

made in the future. This integration is already evident among topics of fundamental and applied inter^t both in 

in this volume, since the first three chapters deal with the earlier and in the preeent volume. 

2^ 
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In the present volume there are four reviews on fnnda* 
montal studies on protein structure or reactivity. *' The 
Reactions of Formaldehyde with Amino Acids and Pro- 
toins/’ by French and Fdsall, and the consideration of 
^‘X'Bay Diffraction and Protein Structure,’’ by Fan- 
kuchen, are masterly presentations of the respective sub¬ 
jects. The success of the former authors in condensing 
and making clear and readable the vast literature on 
formaldehyde-protein reactions is noteworthy. The tabic 
assembled by Fankuchen on X-ray data on the crystalline 
proteins is a valuable aid to the reader. In a review on 
^'Protein Denaturation and the Proportios of Protein 
Groups,” Anson has made a thoughtful and straightfor¬ 
ward presentation of his views on this topic. A discus¬ 
sion on ” Terminal Amino Acids in Peptides and Pro¬ 
teins,” by Fox, describes some of the methods which 
might bo employed in determining amino acid sequences 
in proteins. 

There are two excellent reviews on tissue proteins, one 
by Dawson and Mallctte on ^ ^ Copper Proteins, ’ ’ and the 
other by Karl Meyer on ” Mucoids and Glycoproteins. ” 
The former covers the topics of the hemocyunins, the oxi¬ 
dases, and metalloproteins generally; the latter is con¬ 
cerned with those polysaccharides and smaller sugars 
which are attached to a number of proteins. Both re¬ 
views should be immensely valuable to workers in many 
delds. 

Two reviews on foodstuffs, Amino Acid Composition 
of Food Proteins,” by Block, and ”Wheat Gluten,” by 
Blish, are interesting contributions to this subject, the 
tables in both reviews being of particular usefulness to 
workers in nutrition. The range of problems encountered 
In cereal technology may be a surprise to those accus¬ 
tomed to the ready availability of bread nicely wrapped 
in wax paper on the grocer 'a shelves. 

There are two reviews on methods of protein analysis. 
One, by Snell, on the **Microbiological Assay of Amino 
Acids” is very well done and of considerable contem¬ 
porary interest. The other, by Martin and Synge, covers 
nearly all methods of analysis of hydrolyzed proteins ex¬ 
cept the microbiological; close to 800 references are cited 
in 63 pages of tett, and the thought arises that perhaps 
too much has been attempted in too small a space. 

A contribution of interest to medicine is a review by 
Paul Gannon on ** Antibody Production and Resistanoo 
to Infection,” which is largely concerned with the rela¬ 
tion of protein metabolism to resistance mechanisms in 
the animal body. 

JSBSB P, Ge&snstein 

Xational Cancer Inetitute, Bethesda, Maryland 

Scannifeg Science^ 

The first number of the anthropological series pub¬ 
lished by the Field Columbian Museum, Chicago, is 
the “Archaeologieal Studies among the Ancient Cities 
of Mexico,” by the curator, William H. Holmes. The 
first part, which alone has appeared, is devoted to the 
architectural remains of Yucatan. 

—21 Fehruary 1896 


HANDBOOK 
OF LIZARDS 

Lizards of the United 
States and of Canada 

By Hobart Muir Smith 

Latest title to be added to the already 
well-known series HANDBOOKS OF 
AMERICAN NATURAL HISTORY, 
edited by Albert Hazen Wright, this 
Handbook considers 136 species of liz¬ 
ards under the following topics: range, 
type, locality, size, color, scalation, rec¬ 
ognition characters, structural features, 
life history, habitat and habits, methods 
of collection and preservation, and prob¬ 
lems for future study. 

Illustrations, numbering more than 300, 
consist of photographs, from several 
views, of practically all species and sub¬ 
species, line drawings and range maps. 
Also included are illustrated keys to all 
the families, genera, species and sub¬ 
species of North American lizards. 

The HANDBOOK OF LIZARDS is the 
first full treatment thus far published of 
lizards occurring in the United States 
and in Canada. It will be of particular 
interest to all herpetologists and stu¬ 
dents of general zoology, both for field 
work and as a valuable reference. 

To be published in the spring. 
Approximately 600 pages, 

$5.75 (tentative) 

ORDES FROM YOUR BOOKSELLER OR 

COMSTOCK PUBLISHING CO., INC. 

124 ROBERTS PLACE 
ITHACA, NEW YORK 
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Scientific Book Register CutuhgU^ CtOm€T 


Bamakn, Eitgen^ and Myrback, Karl. Die Methoden 
dor Rermentforschung. New York: Academic Press, 
1945. Vol, I: pp. XX+ 1162 ; Vol. II: pp. 1164-2108; 
Vol. Ill: pp. 2110 - 3047 ; Vol. IV: pp. 8049-3388. (Il¬ 
lustrated.) $ 65 . 00 . 

Frbkdmak, Samuel. Two-way radio, Chicago-New York: 
Ziff-DaviS; 1946. Pp. xxu + 606. (Illustrated.) $5.00. 

Johnson, Maxwell O. Correlation of eyclea in weather, 
solar activityf geomagnetic values, and planetary config¬ 
urations, (1st cd.) San Francisco: Phillips and Van 
Orden, 1946. Pp. xiii + 149. (Illustrated.) 

KBArrr, Carl Frederick. Ether and matter. Richmond; 
Dietz Printing Co., 1945. Pp. viii +117. (Illustrated.) 

IiicrnNOWELL, Georoia, and Lesser, Milton A. Glycerin : 
its industrial and commercial applications. Brooklyn: 
Chemical Publishing Co., 1945. Pp. 268. (Illustrated.) 
$5.00. 

Macy, Icie G. Nutrition and chemical growth in child- 
hood: original data. (Vol. II.)^ Springfield, lU,: 
Charles C. Thomas, 1946. Pp. xxT--xUi + 433-1460. 
(niustratod.) $10.00. 

O'^Neill, John J, Tou — and the universe—what science 
reveals. New York; Ives Washburn, 1946. Pp. vii+ 
328. $3.50. 

Skbdecob, George W. Statistical methods; applied to es- 
perments in agriculture and biology. Ames, la.: Iowa 
State College Press, 1946. Pp. xvi + 485, $4,50. 

Stokley, James. Electrons in action. New York-Lon- 
don: McGraw-Hill, 1946. Pp. x + 320. (Illustrated.) 
$3.00. 

Walls, Gordon Lynn. The vertebrate eye and its ctdap- 
five radiation. Bloomfield Hills, Mich,: Cranbrook In¬ 
stitute of Science, August 1942. (Bull. No. 19.) Pp. 
xiv + 785. (Illustrated.) $6.50. 

Weidenreicu, Franz. Giant early man from Java and 
South China, (Vol. 40, Pt. 1, Anthropological Papers.) 
New York: American Museum of Natural History, 
1945. Pp. 134. (Illustrated.) 

Wendt, Gerald, et dl. (Eds.) The atomic age opens, 
Cleveland: World Publishing Co., 1945. Pp. 251. 
(Dlustratod.) $1.00. 

WoLTK, John H., et dl. Industrial algebra and trigonom¬ 
etry with geometrical applications. New York: Mc¬ 
Graw-Hill, 1945. Pp. 402. (Illustrated.) $2.20. 

Young, 0. B. F., and Coons, K. W. Surface activp 
agents: theoretical ctspeets and applications, Brook¬ 
lyn: Chemical Publishing Co., 1946. Pp. x + 38i* 
(lUuatrated.) $6.00. 


Laboratory measuring instruments, A catalogue has 
just been issued by the DeJur-Amsco Corporation cover¬ 
ing its line of electrical indicating instruments, poten¬ 
tiometers, rheostats, and photographic apparatus. The 
catalogue is well illustrated with cuts, graphs, and dia¬ 
grams that enable the reader to grasp the esoential 
specifications at a glance. Research workers who use 
photography in their work will be interested in the new 
exposure meters and enlargers developed by the DeJur 
laboratories. Catalogue SC-46S. DeJur-Amsco Corpora¬ 
tion, Northern Boulevard at 45th Street, Long Island 
City, N. Y. 

Cathode-ray tube photography. The Eastman Kodak 
Company is able to supply a brochure on Kodak mate¬ 
rials for use in the photography of cathode-ray tubes. 
The contents as outlined are: types of cathode-ray 
screens; recording by direct cathode-ray action; camera 
equipment and technique; criteria for tha choice of pho¬ 
tographic materials; developing and fixing; formulas and 
chemicals; effective speeds of Kodak materials; and style 
number of Kodak recording materials. Kodak materidlsr 
for the photography of cathode-ray tubes. Brochure SC— 
463, The Eastman Kodak Company, Bochestor 4, N, Y. 

Biological materials and supplies. The Carolina Bio¬ 
logical Supply Company publishes a four-page folder 
each month in which it gives detailed information about 
several of the many hundreds of items regularly carried 
in stock. Carolina tips is the title of the folder, whiob 
may be obtained from the company. The 1945-46 cata¬ 
logue of biological materials has also been received.. 
Several thousand items are listed, with descriptions and 
prices, and many illustrations are used. Catalogue XT 
BC--46S. Carolina Biological Supply Company, Elon Col^ 
lege, N. 0. 

Tweeser spot welding machine, A recent announce¬ 
ment by the Tweezer-Weld Corporation about its new- 
portable welding unit should interest research men both 
in industry and academic circles. Nearly every labora¬ 
tory has constant need for a unit to make strong—and 
in many cases, extremely small-*-welds. This new unit 
consists of electrodes fashioned in the shape of tweezers. 
The leads are covered with a flexible plastic material. 
According to the specifications, it can be plugged into 
a 115-volt, 60-cycle power supply and can be adapted 
easily to 220 volts. Tweeeer spot welding mackias. 
Leaflet 3C-^€3, Tweezer-Weld Corporation, 280 Flane 
Street, Newark 2, N. J. 

Speotrographic news. The Harry W, Dietert Company 
issues a news letter describing the products being de¬ 
veloped in Its laboratories and those of its afilliate, thw 
Applied Research Laboratories of Glendale^ Oallfornia* 
Speetrographer^s news letter 80^63, Sarry IKT, Dieted 
<lompany, 9380 Boselatm Atenue, Detroit 4,. MkStd 
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Remarks on the History of the Exclusion Principle 

Wolfgang Pauli 

Institute for Advanced Study, Princeton, New Jersey 


HE HISTORY OF THE DISCOVERY of the 
exclusion principle, for which I have received 
the honor of the Nobel Prize award this year, 
goes hack to my student days in Munich. While, in 
school in Vienna, 1 bad already obtained some kuowl- 
edg'e of classical physics and the then-new Einstein 
relativity theory, it was at the University of Munich 
that I was introduced by Sommerfeld to the structure 
of tht atom—somewhat strange from the point of 
view of classical physics. I was not spared the shock 
which every physicist accustomed to the classical way 
of thinking experienced when he came to know of 
Bohr's ''Basic postulate of quantum theory" for the 
first time. At that time there were two approaches 
to the difficult problems connected with the quantum 
of action. One was an effort to bring abstract order 
to the new ideas by looking for a key to translate 
classical mechanics and electrodynamics into quantum 
language which would form a logical generalization 
of these. This was the direction which was taken by 
Bohr's Correspondence Principle, Sommerfeld, how¬ 
ever, tried to overcome the difficulties which blocked 
the use of the concepts of kinematical models by a 
direct interpretation of the laws of spectra in terms 
of integral numbers, following, as Kepler once did in 
his investigation of the planetary system, an inner 
feeling for harmony. Both methods, which did not 
appear to me irreconcilable, influenced me. The series 
of whole numbers 2, 8, 18, 32 ... , giving the lengths 
of the periods in the natural system of chemical ele¬ 
ments, was zealously discussed in Munich, including 
the remark of the Swedish physicist, Rydberg, that 
these numbers are of the simple form 2n® if "n" takes 
on ail integer values. Sommerfeld tried especially to 


connect the number 8 and the number of comers of 
a cube. 

A new phase of my scientific life began when 1 met 
Niels Bohr personally for the first time. This was in 
1922, when he gave a series of guest lectures at Got¬ 
tingen in which he reported on his theoretical investi¬ 
gations on the periodic system of elements, 1 shall 
recall only briefly that the essential progress made by 
Bohr's considerations at that time was in explaining 
by means of the spherically symmetric atomic model 
the formation of the intermediate shells of the atom, 
and the general properties of the rare earths. The 
question as to why all electrons for an atom in its 
ground state were not bound in the innermost shell 
had already been emphasized by Bohr as a funda¬ 
mental problem in his earlier works. In his GKittingen 
lectures he treated particularly the closing of this 
innermost K shell in the helium atom and its essential 
connection with the two noncombining spectra of 
helium, the ortho- and parahelium spectra. However, 
no convincing explanation for this phenomenon could 
be given on the basis of classical mechanics. It made 
a strong impression on me that Bohr at that time and 
in later discussions was looking for a general explana¬ 
tion which should hold for the closing of every electron 
shell and in which the number 2 was considered to be 
as essential as 8 in contrast to Sommerfeld’s ap¬ 
proach. 

During these meetings in Gottingen Bohr came to 
me one day, accompanied by his assistant, Oskar Klein 
(now professor in Stockholm), and asked mo whether 
I could come to him in Copenhagen for a year. He 
needed a collaborator in the editing of his works, 
which he wanted to publish in German. I was much 



Proioooor Wolfgastg PoisJi wao honored tor the award of Nobel Prise 
in phyaics at a dinner on 10 December 1945 at the Institute for Advanced 
Study, Princeton. Dr. Frank Aydelotte, director of the Institute, welcomed 
the guests and called on Professor Hermann Weyl to offer a toast, which 
was seconded by IProfessor Albert Einstein and Erwin Panofsky. Professor 
Pauli then gave the principal address. 

iSoienoe prints an amplified version of Ibnieesor Pauli’s address together 
wiflx somewhat sh^rtanad accounts of Dr. Aydelotte’s introduction and Pro¬ 
fessor Weyl's encomium. 
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surprised^ and after oonfiidermg a little while I an¬ 
swered with that certainty of which ozily a young man 
is capable: ^^1 hardly think that the seientiflo demands 
which you will make on me will cause me an^ difficultyi 
but the learning of a foreign tongue like Danish far 
exceeds my abilities.” The result was a hearty burst 
of laughter from Bohr and Ellein, and 1 wont to 
Copenhagen in the fall of 1922, where both of my 
contentions were shown to be wrong. The first words 
I learned were the integers. The way in which such 
simple numbers as 50, 70, and 90 ore expressed in 
Danish—in a complicated fashion as half-multiples 
of 20—particularly impressed me, but I understood 
the idea and could easily recognize the words. But 
the half-integers used by Laude as magnetic quantum 
numbers to explain the anomalous Zeeman effect pre¬ 
sented much greater difficulties for me. ‘^Anomalous 
2^eman effect” refers to a type of splitting of the 
spectral lines in a magnetic field which is different 
from the normal triplet. The anomalous type of split¬ 
ting was on the one hand especially fruitful because 
it exhibited beautiful and simple laws, but on the other 
hand it was hardly understandable, since very general 
assumptions concerning the electron, using classical 
theory as well as quantum theory, always led to the 
simple triplet. A closer investigation of this problem 
left me with the feeling that it was even more unap¬ 
proachable. A colleague who met me strolling rather 
aimlessly in the beautiful streets of Copenhagen said 
to me in a friendly manner, “You look very unhappy”; 
whereupon I answered fiercely, “How can one look 
happy when he is thinking about the anomalous Zee- 
man effect T” I could not find a satisfactory solution 
at that time, but succeeded, however, in generalizing 
Land^’s analysis for the simpler case (in many re¬ 
spects) of very strong magnetic fields (Z. Phys., 1923, 
16, 155), This early work was of decisive importance 
for the finding of the exclusion principle. 

When in 1923 Bohr made his first trip to the United 
States, I returned, as an assistant, to the University 
of Hamburg, where soon afterwards I gave my in¬ 
augural lecture as PHmtdozent on the periodic system 
of elements. The contents of this lecture appeared 
very unsatisfactory to me, since the problem of tbe 
closing of the electronic shells had been clarified no 
further. The only thing that was clear was that a 
closer relation of this problem to the theory of mul- 
tiplet structure must exist I therefore tried to ex¬ 
amine again critically the simplest case, tbe doublet 
structure of the alkali spectra. I arrived at the result 
that the point of view then orthodox—according to 
which a finite angular momentum of the atomic core 
was the cause of this doublet structure—^must be given 
up as ineorreoi In tibe fall of 1924 1 published sozna 
of my arguments (Z. Phyz., 1925, 81, 373) that, in¬ 


voi . 108 , No . 

stead of the angular momentum of the closed sh^ 
of the atomic core, a new quantum theoretic proper^ 
of the electron had to be introduced which I called “a 
two-valuedness not describable dassically.” At this 
time a paper by the English physicist, Stoner, ap¬ 
peared {PhiL Mag., 1924, 48, 719), containing not 
only improvements in the classification of electrons in 
subgroups, but also the essential remark that the num¬ 
ber of energy levels of a single electron in the alkali 
metal spectra for a given value of the principle quan¬ 
tum number in an external magnetic field is the some 
as the number of electrons in the closed shells of the 
rare gases which corresponds to this principal quan¬ 
tum number. On the basis of my earlier results on 
the classification of spectral terms in a strong mag¬ 
netic 'field the general formulation of th4 exclusion 
principle became clear to me. The fundamental idea 
can be formulated in the following way: The compli¬ 
cated numbers of electrons in closed subgroups reduce 
to the simple number one if the division of the groups 
by giving the values of the 4 quantum numbers of an 
electron is carried so far that every degeneracy is re¬ 
moved. A single electron already occupies an entirely 
nondegenerate energy level. The exposition of this 
general formulation of the exclusion principle was 
made in Hamburg in the spring of 1926 (Z. Phyz., 
1926, 31, 765) after I was able to verify some addi¬ 
tional conclusions during a visit to Tubingen, with the 
help of the spectroscopic material assembled there. 

If one pictures by boxes the nondegeuerate states 
of an electron in an atom, the exclusion principle 
maintains that a box can contain no more than one 
electron. This, for example, makes the atoms much 
larger than if many electrons could be contained in 
the innermost shell. Quantum theory maintains that 
other particles such os photons or light particles show 
opposite behavior; that is, as many as possible liU 
the same box. One can call particles obeying the 
exclusion principle the “antisocial” particles, while 
photons are "social.” However, in both eases sociolo- > 
gists will envy the physicists on account of the sim¬ 
plifying assumption that all particles of the same 
type are exactly alike. 

With the exception of experts on tbe classification 
of spectral terms, people found it difficult to under¬ 
stand the exclusion principle, since no meaning in 
terms of a model was given to the fourth degree of 
freedom of the electron. The gap was filled by Ublen- 
beck and Ckiudsmit^s idea of electron spin, which 
made it possible to understand the anomalous Zeeman 
effect. Since that time the exclusion principle has 
been closely connected with the idea of spin. Al¬ 
though at first I strongly doubted the correctness of 
this idea because of it$ dassical mechanical chmimtcr, ^ 
I was finally converted to it by Thomas* eidsulations ^ 
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on ibe aiagnitnde of donMet splitting* On the other 
handf my^ earlier doabts as well a» the eantions ex- 
preesion, ^'olaasieally nondesoribable two-valuedness/' 
experienced a certain verifleation during later develop- 
mente^ as Bohr wae able to show on the basis of wave 
mechanics that the electron spin cannot be measured 
by classically describable experiments (as, for in¬ 
stance, deflection of molecular beams in external elec¬ 
tromagnetic fields) and must therefore be considered 
as an essentially quantum mechanical property of the 
electron.^ 

This is not the place to go into the details of the 
subsequent developments. On the one hand, the valid¬ 
ity of the exclusion principle for all elementary par¬ 
ticles of spin i was shown (for f3xample, not only for 
electrons but also for neutrons and protons). This 
gave the principle a mo3*e general and universal mean¬ 
ing, and it found application to the problem, still not 
completely solved, of nuclear structure. On the other 
hand, the exclusion principle eould not be deduced 
from the new quantum mechanics and wave mechanics, 
but remains an independent principle which excludes 
a class of mathematically possible solutions of the 
wave equation. This excess of mathematical possi- 

* S«e Bapport Cu Blxleme Contell Solver de Physique, 
Paris, 1932; pp. 217-225. 


bilities of the present-day theory, as compared with 
reality, is in my opinion one of several indications 
that in the region where it touches on relativity the- 
ory, quantum theory has not yet found its final form. 

The history of the exclusion principle is thus 
already an old one, but its conclusion has not yet been 
written. The essential advance of physios rests on 
the creative imagination of the experimental as well 
as the theoretical investigator, and, contrary to ex¬ 
pensive applications of known principles, cannot be 
forced by planning on a grand scale. Therefore it is 
not possible to say beforehand where and when one 
can expect the further development of the basic prin¬ 
ciples of present-day physios, of which the problem 
of the exclusion principle is a part. We know, how¬ 
ever, that this further development can take place 
only in the same atmosphere of free investigation and 
unhampered exchange of scientific results between 
nations that existed at the time of the disclosure of 
the exclusion principle. I am therefore very glad to 
be able to give this short historical survey here in 
Princeton’s Institute for Advanced Study, which in 
the difficult years of the war, by support of pure and 
free research irrespective of applications, made it 
possible for me and others to continue our scientific 
work. 


Introductory Remarks 

Frank Aydelotte, Director 

InstituUfor Advanced Study, Frinceten, New Jersey 


I T GIVES ME GREAT PLEASURE, ladies and 
gentlemen, to welcome you on behalf of the 
Trustees and Faculty of the Institute for Ad¬ 
vanced Study on this happy occasion. The awarding 
of a Nobel Prize to a newly appointed member of our 
Faculty is just the kind of endorsement of 6ur choice 
that we value and that we ought to expect. In one 
sense Pauli’s is our fourth Nobel Prize: one member 
of our Faculty, Einstein; one former member of our 
Board of Trustees, Carrel; and one former member 
of the Institute, ]^bi, have already received Nobel 
Prizes. That, however, is a little like the statement 
in the Believe-It-or-Not cartoon that Lindberg was 
the sixty-fourth person to fly across the Atlantic 
ocean. In a real sense Pauli is our first, just as 
Lindberg was the first to succeed in the design which 
he attempted. 

About one-seventh of the 215 Nobel Prizes so far 
awarded have gone to citizens of the United States. 
In view of the size of our edueational organization, 
k hot too mahy--4ndo6d, it is not enough. We 
I^onli^s as an American adiieve- 


ment; the exclusion principle was formulated by him 
twenty years ago while he was still an Austrian, We 
hope that in a few weeks we shall have the pleasure 
of welcoming Dr. and Mrs. Pauli to American citizen- 
shipv 

It is fitting that Pauli should become an American 
citizen and a member of the Faculty of the Institute 
for Advanced Study. American civilization, American 
scholarship, American art and letters, are products of 
the great European tradition. Our task is not to 
separate ourselves from that tradition but to support 
it and to enrich it by the productive work of Ameri¬ 
can scholars. In these days when all men’s minds in 
every field of endeavor are disturbed by the oonfliet 
between individualism and oolleetiviam, we may be 
thankful for the fact that our scholarly tradition is 
one of individualism. The Nobel Prizes are one ovi^ 
deuce of that philosophy. The organization of the 
Listitate for Advanced Study is another. The fuuda- 
meutal plan of this institution is to provide appor- 
ttpidty for individual effort, not for what is called 
plaun^ raeaxdi. Our newspapers and magazines. 
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even some scientific periodicals, are filled today with 
vast and nebulous schemes for the regimentation of 
scholars in the great war against chaos and ignorance. 
Useful work, like the production of the atomic bomb 
(if you call that useful), may be done by such organi¬ 
sation. But the great advances of knowledge are not 
made by such means. They are, rather, the product 
of individual effort, free, unpredictable in their nature 
and in their consequences. They are the products of 
minds like Newlon, Einstein and Pauli: “Voyaging 
through strange seas of thought alone.” 

Such a plan or, rather, lack of plan for the advance¬ 
ment of knowledge violates all the instincts and pre¬ 
conceptions of the adminstrative type of mind. It is 
not orderly, but, rather, haphazard. I can only say 
that the whole process of evolution on this planet has, 
«o far as we can see, been an unexpected one. It may 
conform to some divine plan, but it does not follow 
any plan of human devising. There is nothing in the 
Bible about the exclusion principle or the atomic 


bomb, though the author of ^^velations^ would 
doubtless have equipped the Four Horsemen of the 
Apocalypse with the latter device had he known 
about it. 

Robert Louis Stevenson was once asked wbat was 
the moral to one of his stories, ^^y moral f” he 
replied, have no moral; it is God’s moral that I 
am trying to understand.” So with our scientists. It 
is nothing less than the mind of God they are seeking 
to penetrate. 

All educational institutions, all societies of scholars, 
are devoted to this high quest. It is with this in mind 
that we have tried to make conditions here such that 
they can devote themselves to it in the single-minded 
way that is not always possible elsewhere. It is in 
line with our fundamental purpose that we have chosen 
Pauli to bo a member of our Faculty. We hope that 
he will make his career here and that the exclusion 
principle will not be the last or the greatest of his con¬ 
tributions to physics. 


Encomium 

Hermann Weyl 

Instituie/or Advanced Study, Princeton, New Jersey 


I T IS DIFFICULT TO IMAGINE what the his¬ 
tory of physics would have been without the in¬ 
fluence of Pauli during the last twenty-odd years. 
As another Nobel laureate recently expressed it, “Pauli 
for many years has been the conscience and criterion 
of truth for a largo part of the community of theo¬ 
retical physicists.”- Thus, there is complete unanimity 
the world over that Pauli has amply deserved the 
recognition now accorded his work by the Royal 
Swedish Academy, to whose hands, by Nobel’s will, 
the distribution of tlie Nobel Prize for Physios is 
entrusted. , . , 

I think it is very fortunate that through the acci¬ 
dent of Nobel’^ birth the lot to bestow this highest 
international honor for scientific achievement fell to 
Sweden, one of the Scandinavian countries. Indeed, 
these countries march in the vanguard of civilization; 
nowhere on this planet has man come nearer to the 
fulfillment of bis dream of a happy and free life, 
with justice and equal opportunity for all, where good 
prevails over evil, and beauty and truth can shine and 
are loved. In physics and mathematics in particular 
the Scandinavian countries have, during the last 
decades, contributed more than their share to the 
advancement of our knowledge. It is enough to 
mention one name, that of Niels Bohr, who has ex- 
the most extraordinary influence upon the devel¬ 


opment of physics and on the whole generation of 
younger physicists in the last thirty years. Pauli 
himself is his disciple. 

The impression prevails that it has been harder for 
a theoretical than for an experimental physicist to 
win the Nobel laurels. One obvious reason is that 
it is more difficult to assess at an early stage the im¬ 
portance of a theoretical discovery. When modern 
quantum physics came into being around 1925, one 
often spoke of it as boys' physics—“Knabenphysik.’' 
Indeed, at the time neither Heisenberg, nor Dirac, 
nor Pauli were over twenty-five (de Broglie and 
Schrodinger were somewhat older). It is gratifying 
that now all the boys who enacted this great scientific 
drama have been crowned by the Swedish Academy. 

Bom and educated in Vienna, Wolfgang Pauli 
started his scientific career in Munich under Arnold 
Sommerfeld. Perhaps I am among the first with 
whom he established scientific contacts, for the first 
papers he published dealt with a unified field theory 
of gravitation and electromagnetism which 1 had 
propounded in 1918. He dealt with it in a truly 
Paulinean fashion—namely, he dealt it a pernicious 
blow. Pauli’s article on relativity theory, written in 
these years for the MaiihemaiiceA is 

a mature and masterly work which shows the Auihor 
in fun command of both the matheinatieal and ffiiysi^ 
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cal aapeots of the aobjeot; and jet it teas the work 
of a joung man of twenty. After having earned his 
Ph.D. in Munich, Pauli migrated to Gottingen, since 
the time of Gauss a center of mathematical and physi¬ 
cal research, where Max Born and James Franck 
were teaching at that time, and from there he went 
to Copenhagen and came under Niels Bohr’s strong 
formative induence. From 1923 to 1928 he was 
Dozent at the University of Hamburg, and since then 
be has oooupied a chair for theoretical physics at the 
Eidgenossische Technische Hochsehule ut Zilrich. The 
year 1935-1936 he spent as a visiting professor at our 
Institute. In 1940, immediately after the invasion of 
Denmark and Norway by the Nazis, when it was clear 
that all the other neutral European countries were in 
danger of being overrun by the swastika, the Institute 
made an effort to bring Niels Bohr and Pauli to this 
country. Bohr considered it his patriotic duty to 
stay in Copenhagen, but we were lucky enough to get 
Pauli. 1 hope he does not regret that he came, even 
though Switzerland was spared the fate of being in¬ 
vaded by Hitler’s hordes. 

Let me now cast a quick glance over Pauli’s prin¬ 
cipal achievements in physics—although a mathemati¬ 
cian is hardly entitled to speak about them with 
authority. We mathematicians feel near to Pauli 
since he is distinguished among physicists by his 
highly developed organ for mathematics. Even so, 
he is a physicist; for he has to a high degree what 
makes the physicist: the genuine interest in the ex¬ 
perimental facts in all their puzzling complexity. His 
accurate, instinctive estimate of the relative weight 
of relevant experimental facts has been an unfailing 
guide for him in bis theoretical investigations. Pauli 
combines in on exemplary way physical insight and 
mathematical skill. 

As I have already mentioned, Pauli began his work 
in the sign of relativity theory. Although he later 
returned to this theory on one or two occasions, 
his main work, fay which he should be judged as 
a creative physicist, is in quantum physios. Here it 
is natural to distinguish the periods before and after 
the Heisenberg-Schrodinger break-through to a con¬ 
sistent quantum theory of the atom in 1926. In the 
time before this dramatic event one had to operate 
with Niels Bohr’s models and a compromise that 
Bohr vaguely formulated as the Principle of Corre¬ 
spondence, and to find one’s way through the maze 
of speotrosoopio f^ts more by divination (**Schnauze” 
is Pauli’s word for it) than by theory. It is remark¬ 
able that in this period Pauli scored some of his 
ff^^eatast successes. For instance, he saw that the 
^o-eidled hyperflne stmetiirc of spectral Unas is to be 
<t«eribed to a quantum character of the nucleus rather 


than to the electronic shell of the atom. But above 
all, his investigations concerning the Zeeman effect 
gradually led him to the discovery of the exclusion 
principle, according to which no two electrons may 
be in the same quantum state. This was a very bold 
conception. The exclusion principle, strange and in¬ 
comprehensible as it is from the standpoint of classi¬ 
cal physics, is decisive for an understanding of the 
periodic system of chemical elements. It is a lasting 
achievement, which will hardly be affected by any 
future changes of our physical theories. 

One would expect that in stable equilibrium each 
electron revolving around the nucleus occupies the 
lowest possible energy level, according to the Planck- 
Bohr quantum rule. Instead, when we run over the 
chemical elements in their natural order, we find that 
only the first two electrons, in hydrogen and helium, 
are bound in this lowest state. Then a sort of satura¬ 
tion seems to be reached. The next element, lithium, 
has only one valence electron. As the spectra show, 
the eight electrons from lithium to neon are all bound 
in the next higher level, and with neon again a closed 
shell which can admit no further electrons, seems to 
have been completed. It is these fundamental facts 
which Pauli’s exclusion principle explains. In devel¬ 
oping it he had to overcome an accessory difficulty. 
When he started his work the quantum state of an 
electron was characterized by three quantum numbers. 
But that led to shells of 1, 4, 9 . . . electrons instead 
of 2, 8, 18 , as wo find in nature. He accounted 

for this "duplicity” by a fourth quantum number of 
the electron. Shortly afterward, Goudsmit and Uhlcn- 
beok suggested that this quantum number had its 
origin in an angular momentum, a spin of the elec¬ 
tron. Again it was Pauli who, once the foundations 
of the new quantum mechanics were established, first 
succeeded in describing correctly the nature of this 
momentum, which is radically different from tliat of 
a spinning top and not to be accounted for by classic 
cai concepts. 

The Pauli principle reveals a general mysterious 
property of the electron, the importance of which 
is by no means limited to spectroscopy. Pauli him¬ 
self applied it to the statistics of particles in a degen¬ 
erate gas, thus explaining the paramagnetic properties 
of such gases. A paper on the paramagnetism of 
metals laid the foundations for the quantum mechan¬ 
ical theory of electrons in metals. A step of great 
consequences, for which Dirac’s quantum theory of 
radiation had paved tiie way, was taken in a joint 
investigation by Pauli and Heisenberg on the quanti¬ 
zation of the field equations: thereby wave mechanios 
passed from the theory of a single particle to that of 
the interaction of an indefinite number of particles. 
Pauli’s studies of the intimate relationship between 
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ftpin and statiBiioal behavior of particles naturally 
led him to investigate the dynamics of the meson. 
The meson is now a generally accepted particle in 
nuclear physics. Of a more dubious character seems 
an invention of Pauli’s^ the most elusive of all ele¬ 
mentary particles, which he dubbed neutrino, and 
others call Paulino. It is a particle without charge 
and mass, which nevertheless seems to be indispensable 
if the laws of conservation of energy and angular 
momentum are to be safe^arded. Here are question 
marks for the future. 

My brief account is far from complete. 1 have not 
mentioned Paulies two great articles on quantum 
theory, written for the Eandbuch der Physik in 1925 
and 1933. Enormous, but difficult to assess, is the 
influence Pauli has exerted by correspondence and 
discussion. In view of the diseontinuons leaps by 
which theoretical physios develops, the stream of his 
Boientifle production has been remarkably steady. In¬ 
deed, when 1 compare the theoretical physicist with 
the mathematician 1 And that the former has a much 
harder lot. If the mathematician cannot solve a prob¬ 
lem, he modifies it until he can solve it; zu> impene¬ 
trable reality limits the freedom of his imagination. 
So he is liable to succumb to Peer Qynt's temptation: 
“ *Go around,' said the crooked." Npt so the physicist. 
He has to face the hard facts of nature. The problem 
of the atom must be solved straightforwardly; other¬ 
wise, no further progress is possible. Therefore, tlieo- 
rectical physics has affluent periods when, after per¬ 
sistent eflorta, a new stage of theoretical interpreta¬ 
tion has been reached, as was the case, for instance, 
in 1925; then there is all of a sudden plenty of highly 
satisfactory work for the theorist. But this alternates 
with stagnant periods where nothing else seems pos¬ 
sible than to wait patiently for the slow accumulation 
of new facts by the experimentalists—facts which 
refuse to fall into any recognizable theoi^tical pattern. 
I have the greatest admiration for the courage and 
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ingenuity with which Pauli has met this intriguing 
situation. 

Another tension tells on the theoretical phyeieist*^ 
that between pure science and applications. He is a 
theorist and thereby committed to the contemplative 
life and its ideals. As Dilthey once said, *^das vom 
Eigenleben unabhangige Gliick des Sehens" is one of 
the most primitive and basic blessings of our exist¬ 
ence. True, the physicist’s contemplation is not a 
purely passive attitude—it is creative construction, 
but construction in symbols, resembling the creative 
work of the musician. On the other hand, science, 
since it discloses reality, is applicable to reality. Thus 
it is called upon to serve for the benefit and maleflt 
of mankind. Its technical applications are used to 
make man’s life more comfortable and more miserable, 
to build and to destroy. To what extent shall and 
can the theorist take responsibility for the practical 
consequences of his discoveries f What a beautiful 
theoretical edifice is quantum physios—and what a 
terrible thing is the atomic bomb I When they helped 
to develop the latter, did the physicists do nothing 
but their duty as citizens of a country engaged in 
total war, or did they prostitute* their science t 1 think 
the experience of the last years has shown that there 
is little danger that the call of national duty will not 
be heeded by the scientists when the life of the nation 
is at stake, but that there is great danger indeed that 
in the fight for the basic values of our existence we 
may lose these values themselves; that the relentless 
pursuit of science—strange antinomy I—may imperil 
its very foundations in man’s life. Pauli has all his 
life been deeply interested in philosophy. The wis¬ 
dom of the Chinese sages seems to have a special ap¬ 
peal for him. No wonder that his sympathies are 
with those who are not willing to sacrifice the spiritual 
for the secular, and who Are not willing to accept 
efficiency as ilie ultimate criterion. . . . 


scmum 


Scanning Science — 

New honors are being bestowed upon the discoverers 
of argon. First came the Barnard gold medal of Co¬ 
lumbia College, then the $10,000 Hodgkins prize, then 
the prize of 50,000 francs from the French Institute 
and now it is announced that Lord Rayleigh and Pro¬ 
fessor Ramsay have been made Knights of the Legion 
of Honor, by order of the French Government. 

—14 Febru4^ 1896 
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The High Ascorbic Acid Content of 
the West Indian Cherry 

CONRADO F. Asfixjo and Ana Rosa Fbshuc de QuzmIn 
Soiiool of Tropical Medicine, San Juan, Puerto Bico 

The West Indian cherry {Malpighia punicifolia L,), 
commonly called ^^aoerola’’ in Spanish^ is a small tree 
native to tropical and subtropical America. Its fruit 
is deshy and drupaceous, bright red in color when 
ripe, and possessing an agreeably acid taste. Eacli 
of tlie cherries weighs about 5 grams; nearly 80 per 
cent of their weight is edible. 

As far as we have been able to find out, the three 
> richest natural sources of ascorbic acid known to date 
are the rose hips (Bosa sp.) (4), the "mirobaldn’' 
{Phylanthus emblica L.) (J/), and the guava {Psidium 
guajava L.) (5). They contain about 1,700, 800, and 
300 mg., respectively, of ascorbic acid per 100 grams 
of edible matter. 

Utilizing the assay method of Bessey and King (.3) 
(2,6-dichlorophcnol indophenol titration), we found 
that the West Indian cherry contained within the high 
limits of 1,000-3,300 mg, of ascorbic acid per 100 
grams of edible matter. The variation in its ascorbic 
acid content seems due principally to its degree of 
ripeness, the content being highest in the green fruit 
and lowest in the ripe. 


TABLE 1 





h 

h 

& 

Ilesree of ripe- 
neav and color 

« 



|!l! 

of fruit 

No. of 
samplef 

pH of 
juice 

If 

§iSa 

poftps—careen ... 
W^fwn npe—yel¬ 
low green with 

4 

8.36 

2,016-3,809 

2,908 

Fully rfp.—Md . . 

8 

4 

B.86 

3.86 

2,481-8.048 

1,080-2,700 

2,787 

1,707 


• Bach sample consisted of at least IQ cherries. 


To confirm fully the presence of ascorbic acid in the 
W^t Indian cherry, the acid was isolated from the 
juice by a method not materially different from that 
utilised by Banga and Szent-Gyorgyi (f) in their study 
of peppers. Briefly, it is as follows; The ascorbic 
aoid is ‘precipitated from the juice in ttto form of 
^the lead salt on the addition of neutral lead acetate, 
followed 1^ enou^ ammoniotn hydroxide to hiring the 
pH to S The lead salt thua obtained is decom¬ 


posed with concentrated HCl, the supernatant acid 
mixture then concentrated w vacuo, and the ascorbic 
acid, present therein, extracted with acetone. The 
acetone extracts are mixed wih n-butyl alcohol, and 
the acetone is evaporated in vacuo, Aaeorbie acid 
remains in the n-butyl alcohol and crystallizes out of 
it, after standing at a temperature of 0° C. for three 
days. 

A gram and a half of pure crystals was obtained 
out of 275 ml. of the juice. These crystals had a 
melting point of 191-192° C.; a mix melting point 
with synthetic Z-asoorbic acid, 189-191® C. Equal 
weights of the synthetic and natural product decolor¬ 
ized, to the same extent, equal volumes of indophenol 
reagent. The specific rotation in water of the syn¬ 
thetic and the natural substances was also similar. 
It is quite apparent that the substance obtained from 
these dierries is pure Z-ascorbic acid. 

It would seem that the West Indian cherry is one 
of the richest, if not the richest, edible fruit source 
of ascorbic acid so far described in the literature. 
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Motherless Males From Irradiated Eggs ^ 

Anna R. Whiting 

University of Pennsylvania 

"Androgenesis” (6*) was first demonstrated by Hert- 
wig (,?), who found that, when amphibian eggs are 
heavily irradiated and then fertilized by untreated 
sperm, abnormality in development is inversely pro¬ 
portional to intensity of treatment. Embryos from 
such eggs have nuclei smaller than normal, and these 
nuclei were thought to be haploid and descendants of 
the sperm nucleus. Packard {4) irradiated Chaetop- 
terus eggs in first meiotio metaphase and obtained 
clear oytological proof that the untreated sperm 
nucleus in such eggs can form the first cleavage figure 
and its successors, Dalcq {!) checked Hertwig's re¬ 
sults and added cytological proof of androgenesis in 
Amphibia. 

It is unoertain whether androgenetic larvae in any 
of these experiments would develop into adults. As 

^ AtCed tjy a grraint from the Rockefeller Fctmclatloii. 
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Fankhauacr (^) has pointed ont» “In the thousands 
of experiments which have been performed up to the 
present time^ not a single haploid animal has been 
raised to a stage approaching sexual maturity.’* He is 
referring^ of course, to animals in which all indi¬ 
viduals are normally diploid. Normal, mature, andro- 
genetio haploids might be expected to occur in species 
with haploid males, such as bees or wasps. During 
many years of intensive breeding of the parasitic wasp 
Habrobracon juglandia, several hundred mosaic indi¬ 
viduals have been found among which 11 only (5)' 
have had regions which were unquestionably pateimal 
in origin. Among the progeny from crosses of domi¬ 
nant females by recessive males (condition in which 
androgenetic males can be identified) only five males 
have been reported showing genetic traits exclusively 
paternal with no traces of mosaicism. None of these 
was given a breeding test. A sixth, with “glass** eyes, 
bred as “glass,” showing the gonads to be derived from 
the sperm nucleus. Thirteen of these 17 individuals 
were produced by females of one stock, and none was 
found in crosses from the stocks used in this experi¬ 
ment, Spontaneous androgencsis is, therefore, very 
rare, even in a species with normal male haploidy. 

In a recent experiment, unmated females of an in- 
bred wild type stock of Habrobracon were heavily 
X-rayed,® then mated to untreated males with reces¬ 
sive mutant traits. The surviving progeny (from eggs 
treated in first meiotic prophase) included among the 
expected wild type males (haploid and maternal) and 
females (diploid and biparental) a few males normal 
in structure and behavior and with the recessive mu¬ 
tant traits (haploid and paternal). Breeding tests 
demonstrated that their gonads were also paternal in 
origin, and the use of body color differences helped to 
show that they were not mosaic. Their normal fer¬ 
tility was proof of their haploidy, siiyse diploid males 
in this species are almost completely sterile. Table 1 
summarizes the results. 

The cytological phenomena underlying the produc¬ 
tion of these motherless males remain to be investi¬ 
gated. Two possibilities suggest themselves: (1) The 
irradiated maternal chromosomes may be retarded in 
movement and fail to reach the male pronucleus in 
time for first cleavage or, having reached it, are soon 
eliminated so that the haploid paternal chromosome 
complement forms the embryo. The observations of 
Packard and of Daleq demonstrate this type of be¬ 
havior. (2) The fusion nucleus may fail to function, 
hampered by its irradiated chromatin, and, when di- 
spermy occurs, the free sperm may form the embryo. 

In egg X-rayed with lethal dose (ca, 45,000 r) and 
allowed to develop parthenogenetically, about LI per 

the Marin* Biological Laboratorrr 
Woods Holo. MasaachiisetU. ; 
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cent die at first cleavage, while the Temainder dev^op 
well beyond this stage, often to blastoderm. In nor¬ 
mal eggs about 1 per cent show dispermy. Either of 
these facts would seem to limit the production of 
androgenetic males to about 1 per cent, but survival 
percentages may not be dependable criteria of modes 
of origin because of differential viability. 

TABLB 1 


Dose In 
r units 



Progeny 


females 

treated 

Wild 

tyne 

males 

Wild 

type 

females 

BecAMlTe 

males 

Per cent 
andro- 
genesls 

28,000 ... 

378 

82 

S41 

in 

4.21 

29,300 . . . 

48 

8 

10 

a 

28.07 

42,000 _ 

. 202 

1 

7 

1 

12.50 

Controls .. 

17 

160 

467 

0 

0.0 


The production of these normal, sexiially mature 
individuals from the sperm nucleus is of theoretical 
interest from two aspects. It adds evidence to a con¬ 
cept which now seems to need little—that hereditary 
traits are carried by the nucleus—and appears to 
strengthen the point of view that X-ray injury, at 
least up to lethal dose, is directly chromosomal, since 
untreated chromosomes can function normally in the 
heavily treated cytoplasm of an egg whose own chro¬ 
mosomes are so seriously injured os to be unable to 
function. 
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Diabetes Produced by Feeding 
Alloxan to Cats ^ 

J. A. Ruben and K , Yarditmun 
The Montefiore Hoapital, Pittsburgh, Pennsylvania 

It is well established that diabetes may be experi¬ 
mentally induced in animals by injection of on appro¬ 
priate amount of alloxan solution intravenously, in- 
traperitoneally, intramusoufarly, or subcutaueoudy. 
In studying the introduction of alloxan into the ali¬ 
mentary canal without subjecting the animal to the 
effect of an anesthetic or an operative procedure, we 
have discovered that diabetes can be produced by 
feeding alloxan to cats. Furthermore, in addition to 
the destructive effect on the beta cells of the panereoa, 
we have noticed injury to the adrenal cortex, the an¬ 
terior lobe of the pituitary, the liver, and the Iddneyiu 

Method, One part of alloxan was freshly mkBsd 

1 TbS autbers wish to eiQirttbs their tratHoUo to Bldiisy id* 
Bergman for big Interest ^n this wofic. 
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witL five parts of a favorite food and offered to a oat 
that had fasted 24 hours. If it did not eat promptly, 
the food was taken away and the procedure repeated 
12 or 24 hours later. AnimalB that would not eat at 
that time were not used for these experiments. It is 
essential that they eat all of the dose quickly (in about 
6 or 10 minutes), since, if the food is eaten too slowly, 
the alloxan is diluted to below its cytotoxic level. 

The dose varied from 0.5 to LO gram/kg. and was 
higher for immature animals than for mature ones. 
Six to 12 hours after the alloxan meal, the animals 
were given milk, and the next day they were fed their 
usual diet of milk and fresh raw meat. 

Results. Of the 14 cats that ate the food mixed 
with alloxan, two ate it too slowly, and one vomited 
some of the food. These three did not attain a dia¬ 
betogenic concentration of alloxan and seemed un¬ 
harmed by their experience. A fourth cat developed 
a complete anuria and died at the end of 72 hours. 

The 10 cats that developed diabetes showed a 
marked albuminuria on the first day and had both 
albumin and sugar in the urine on the second day. 
In some animals the urine passed during the first 24 
hours was of a bright red color, due to the excretion 
of murexide. Four of these cat;^ showed upper respi¬ 
ratory irritation with sneezing and frothy mucus at 
the external nares. One had conjunctivitis, and one 
had blood in the stool on the sixth and seventh days. 

The experiments were terminated to permit blood 
and tissue studies: 2 cats on the third dayj 3 on the 
eighth day; and 1 each on the sixteenth, nineteenth, 
twenty-first, thirty-sixth, and sixty-fourth days. The 
average blood sugar of the five animals sacrificed on 
the third to the eighth day was 259 mg. per cent, and 
of the 5 oats sacrificed from the sixteenth to the sixty- 
fourth day it was 246 mg. per cent. 

Specimens of the pancreas, adrenal, pituitary, liver, 
and kidney were taken and fixed in modified Bouin’s 
solution. Sections were stained by the method of 
Gomori (i) and with hematoxylin and eosin. 

Bistopathology. In the animals sacrificed early, the 
pancreas showed pyknotic nuclei and fragmentation 
of the beta cells; later, some islets showed atrophy and 
hyalinization. 

The adrenal cortex showed most of the injury to 
the cells in the fascicular layer. In cases exhibiting 
severe damage there were areas of focal necrosis and 
hyalinization. The medullary portion seemed to es¬ 
cape injury. 

The anterior lobe of the pituitary showed damaged 
areaa varying from hydropic degeneration with pyk- 
Qotio nuclei to necrosis with hyalinization and cystic 
degeneration. There was no evidence of injury to the 
posterior lobe. 

^ liver exhibited changes varying from congestion 


of the sinusoids, with granular degeneration of the 
cytoplasm and ehromatolysis of the nuclei, to small 
and large areas of necrosis and fatty degeneration, 
involving in some cases more than half the liver cells. 

In the kidneys there was mild congestion to marked 
swelling of the glomerular tufts which in some cases 
obliterated the space between Bowman’s capsule and 
the tuft. The epithelium of the convoluted tubules 
showed hydropic degeneration, necrosis, and desqua¬ 
mation into the lumen. The straight tubules fre¬ 
quently contained hyaline casts. This acute injury 
to the kidneys tended to recovery. No distinct kidney 
damage was observed in some of the animals allowed 
to live a longer time. 

Discussion. In these feeding experiments the sever¬ 
ity of the diabetes seemed to be modified by the dam¬ 
aging effect of alloxan upon the adrenal cortex and 
the anterior lobe of the pituitary. This has been 
found true in surgically induced diabetes (5), when 
the adrenals or pituitary are removed before total 
ablation of the pancreas, and in alloxan diabetes (^). 
It is for that reason, wo think, that these animals did 
not need glucose to tide them over the hypoglycemic 
stage, or insulin for the hyperglycemia. 

From the work of Tipson and Ruben (^) it appears 
probable that alloxan (or its reduction products) 
occurs normally in animal bodies. They obtained in¬ 
dications that it occurs in highest concentration in the 
liver, which may be the organ that changes it to a 
less toxic substance, e.g. urea. 

When alloxan is introduced into the animal body 
via the alimentary canal, it reaches the liver first and 
in highest concentration. The ensuing destruction of 
liver cells results in impaired liver function, which 
may be the reason our animals have shown more 
adrenal, pituitary, and kidney damage than in experi¬ 
ments reported by others in which the drug was intro¬ 
duced parenterolly. 
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Sex Hormonal Aaion and Chemical 
Constitution 


F. W. SoHOBunt 

Uwiveraity of Chicago 

The following oommtuuestion presents a new hy¬ 
pothesis regarding the essential ehemioal and stmo- 
tnral featnree soffleient for male and female efa hor¬ 
monal aotiirity as eridem^ by comb growth in the 
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capon and production of estrus in the ovaneotomiBed 
rat. 

In 1241 Giaooxnello and Bianohi (<9), through erya- 
tidlographic studies, revealed that estrone and diethyl- 
stilbestrol are molecules of identical length, 8,55 A, 
This fact has suggested a means of classifying all sub¬ 
stances showing estrogenic afctivity if the hypothesis is 
made that an optimum distance (D) of 8.55 A. be¬ 
tween the hydroxyl or keto groups in the estrogens is 
essential for maximum activity. Such an hypothesis 
gives a division of the estrogenic substances into four 
(dafises: 


I. Substances in which the distance, D, is very nearly 
the optimum, 8..55 A. These substances show the highest 
estrogenic activity. 

II. Substances in which the distance, D, is appreciably 
larger than 8,55 A. These substances show docreasLag 
estrogenic activity in proportion to the deviation from 
the optimum distance, 8.55 A. 

III. Substances in which the distance, D, is appre* 
ciably less than 8.56 A. These substances also show de¬ 
creasing estrogenic activity in proportion to the deviation 
from the optimum distance, 8.55 A. 

IV. Substances which have the proper distance, B, but 
possess no hydroxyl or keto groups. 

TABLE) 1 


Oroup Substance Distance (A.) Activity (R.U.) 


I. 


tran8-4,4'-dlljy(lroxy-a. 
h-diethylstUbene (3) 
trHus-l,2*(ll-a-(4-hydroxy- 
naplithy 1)-1,2-diethyleth- 
ylene (£) 


l->methy|-2- (4-hydroxy- 
phenyl) -d,4-dlhydro-6- 
nydroxynaphthylene (fO) 


8,O-d1hydroxy-5,0,ll,12- 
tetrahydrochrysetie* (if) 


1.8- di-(4'hydroxyphonyl)- 
l.^-diethylpropane (i3) 

TT l,4-dI-(4'hyUroxyphenyl)- 

2.8- dlethylnutane (1) 

2.8- dihydToxy-5,6.11.12- 
tetrahydrochrysene (^) 


trnnB-8,8'-dihydroiy-c, 
3‘dleihyi«111bene (9) 
tranB-2,2'-aihydToxy-tt. 

III. fl-dlethylMtllbenc (9) 
p.p'-dihydroxydlphenyl- 
ctner (6) 

p.p^-dlhydroxydiphenyl (fi) 


IV. 


triphenylchloroetbylene 

(7) 


8.65 

.3y 

8.50 

<10 <y 

6.50 

.5 y 

8.76 

10 y 

9.8 

5 mg. 

12.0 

Inactive 

9.4R 

160^ 

7.7 

less than 
4,4' analogue 

5.9 

leas than 
8.3' analogue 

8.0 

100% efftruB 
80 mg. 

7.1 

100% eatruB 
100 mg. 

8.60 

06 7 


• Number the chrysene rlnif as In Chemical Abstracts. 


Examples of each of these classes are listed in Table 
1 together with the calculated distances, D', and the 
biological activities of the compounds. 

The high activity of the substanee, triphenylchloro- 
ethylene, indicates the critical distance (D = 8.55 A*) 

^ The distances were calculated by means of bond angle and 
distance values taken from L. Fanlmg, Notarf of the ohemioat 
bofid. Ithaca : Cornell Unlv. Press, 1042. 
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to be the dUtauoe between two hydrogen bond^fornnere 
which may be -OH groi^m (keto groups reducible or 
enolisablo to -OH) or simply hydrogen atoms that 
have been activated by the inductive effect. The in¬ 
ductive effect is enhanced by the insertion of a 
chlorine atom in this latter case. This hypothesis is 
further borne out by the following facts; 

1. Hydroxy dorivativea are always much more active 
estrogens than tlie corresponding keto analogues. 

2. Ethers of the sex hormones decrease in activity 
in the order of difficulty of hydrolysis. Ethers and 
esters which are very stable to hydrolysis arc inactive 
(5). 

3. Triphenylchloroetbylene is a more powerful estro¬ 
gen than triphenylethylene. This may be accounted for 
by the fact that the parahydrogens of this latter com¬ 
pound become stronger hydrogen bond-formers when 
chlorine is substituted for the ethylenic hydrogen by the 
inductive effect. 

4. Tetraphenylethyleno and diphenylethano show no 
estrogenic response in 100-mg. doses in spayed rats, 
thus indicating the importance of the chlorine in pro¬ 
ducing a highly active compound (5). 

Considerations similar to the above have led to 
an hypothesis basic to androgenic activity. All of 
these ideas are summarized in the following, together 
with certain experimental data and predictions that 
have been made, 

A given substance may be estrogenic if it consists 
of a rather large, rigid, and inert molecular structure 
with two active hydrogen bond-forming groups (e.g. 
phenolic hydroxyl groups) located at an optimum dis¬ 
tance of 8.55 A. from one another. In particular, the 
substance tran8-p,p'dihydroxyazobenzene meets the 
requirements for an estrogen {11) and, in spite of 
its obvious chemical and physical differences from the 
natural and synthetic estrogens, shows definite estro¬ 
genic activity in dosages of from 10 to 15 mg. injected 
subcutaneously into spayed rats and in much smaller 
dosages when applied directly to the vagina. 

If the active groups are at a distance of approxi¬ 
mately 9-10 A. and are of somewhat weaker hydrogen 
bond-forming character (e.g. secondary alcoholic 
hydroxyl groups), then the substance may have an¬ 
drogenic activity. The prediction is made, upon the 
basis of this hypothesis, that certain nonateroid sub¬ 
stances will show male hormonal activity (8.g. the per- 
hydro derivatives of trans-diethylstilbestrol and 
hydro-2 (p-hydroxyphonyl) -6-hydroxynaphthalene) ^ It 
is also noted that the dosage required to produce an 
androgenic effect in rats by the most active androgene 
is vastly greater than the quantity of estrogen needed , 
to produce estros in the rat. This may be exp^ned 
by the greater hydrogen bond-forming power 
^^estrogenie hydrogen^ (whieh is usimUy duie i0 
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nolifi -OH groupfl) u oompared to tho veakor hydro¬ 
gen bond-forming power of the androgonio hydrogen 
flooondary aleoholio hydrogen). 
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Effect of Altitude Anoxia in Provoking 
Relapse in Malaria 

CurroK D. Howb^ Capt., M.C.^ and Fratis 
L. Durr, CJol., M.C. 

AAW School of Aviation Medicine^ Randolph 
Field, Texas 

The opinion is widely held that anoxia tends to 
precipitate relapse in individuals with latent malaria 
(i). This view, founded on clinical observation over 
a period of many years, received additional support 
during World War II when, with the increase in both 
the incidence of malaria and air travel, relapses of 
malaria were observed to occur following aerial flight. 
Recently, Gajewski and Tatum (,2), studying the phe¬ 
nomenon of relapse in avian malaria, succeeded in in¬ 
ducing relapse in from 2 to 7 days in all of more 
than 100 canaries with latent P. cathermerium infec¬ 
tion by exposing the birds continuously to an oxygen 
tension of approxiinately 76 mm. Hg. 

In the present study an attempt was mode to induce 
relapse in human subjects using a short, yet moder¬ 
ately severe, anoxic assault such as might occur during 
high-altitude flight. Fifty overseas returnees from 
various Army Air Force installations who gave his¬ 
tories of two or more recent attacks of malaria were 
the subjects. They were exposed for 1 hour in a low- 
pressure chamber to a simulated altitude of 18,000 
feet without supplementary oxygen (oxygen tension, 
approximately 80 mm. Hg.). 

Since the subjects’ statements were the sole source 
of information in obtaining data as to the number, 
<flreahutiineeB; and of their previous attaeks, it 


was not possible in sR eases to separate reinfections 
from relapses; therefore, only the total number of 
previous attacks was recorded in eaeh case. While 
the subjects were at the simulated altitude, continuous 
oximeter readings of oxyhemoglobin concentration in 
the blood were made. Thick blood smears were made 
immediately before and immediately after the chamber 
flight, and daily thick blood smears were made for 5 
days thereafter. The subjects remained in the hospi¬ 
tal under observation for a minimum of 6 days fol¬ 
lowing the chamber flight, and at the time of hospital 
discharge were instructed to report subsequent re¬ 
lapses. All subjects, with the exception of one indi¬ 
vidual who had flnished quinine treatment of his last 
relapse only 3 days before the chamber run, had dis¬ 
continued atabrine or quinine administration 15 days 
or more prior to the anoxic episode. 

The mean oximeter reading of the group was 76.4 
per cent. None of the 50 subjects experienced relapses 
within 7 days of the chamber flight. Eight of the 
subjects, however, had relapses at periods varying 
from 8 to 35 days following the flight. None of the 
subjects included in the series had positive blood 
smears before entering the chamber or during the suc¬ 
ceeding 5-day period when daily blood examinations 
were made. Data pertaining to the 8 subjects who 
relapsed subsequent to the 7-day period are shown in 
Table 1. 

TABLE 1 

Data on 6 Casbb Which Hblapbbd Latbb Than 7 Datb 
A rTBB THE Anoxic Expbbibncb 



8 

7 

20 

17 

8 

Vlvax 

38 

e 

2 

85 

81 

8 


42 

8 

6 

12 

8 (quinine) 

28 


83 

13 

4 

33 

17 

18 

vivax 

61 

42 

9 

26 

16 

30 

VivQX 

50 

4S 

2 

26 

18 

35 

61 

44 

0 

02 

46 

17 

Vtvax 

60 

49 

7 

42 

85 

18 

Vlvax 

60 


* Type not reported. 

In summary, neither relapse nor parasitemia was 
observed in a group of 50 individuals giving histories 
of recent malaria within a period of 7 days following 
exposure to the anoxia produced by a 1-hour stay at 
1^000 feet in a low-pressure chamber. 
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The Transmissioo of Lit&mosoides Carinii, 
Filariid Parasite of the Cotton Rat, by 
the Tropical Rat Mite, Liponyssus 
hacoti ^ 

Roqee W. Wiluamb® and Harqu) W. Bbown^ 

The authors recently reported (4?) the development 
of Litonwsoides carinii, filariid parasite of the cot¬ 
ton rat, Sigmodon hiapidus, from the microfilaiial to 
the infective sttige in the tropic^ rat mite, Liponyaaus 
bacoti. We now have experimental evidence that the 
tropical rat mite serves as a vector of this filariid. 

Four albino rats, 30 days old, were used in the 
experiment. Two of these rats were placed in indi¬ 
vidual wire-mesh cages, each cage being placed in a 
separate box beside a similar cage containing an 
infected cotton rat. A colony of mites were devel¬ 
oped on each of the two cotton rats in their respec¬ 
tive boxes prior to the introduction of the albino rats. 
The position of the two cages in each of the two 
boxes was periodically interchanged so that the mites 
could more readily have access to the albino rats after 
having fed on the infected cotton rats* The other two 
albino rats, which were used as control animals, were 
placed togetJier in a wire-mesh cage. This cage was 
placed in a box, which harbored no mites, beside a 
aimilar cage containing a cotton rat heavily infected 
with L. carinii. The position of the cages containing 
the control rats and the infected cotton rat were also 
interchanged periodically. All three boxes, the two 
with the mites and the one without mites, were kept 
in the same room. 

The two albino rats subjected to contact with the 
mites were autopsied 42 and 44 days after being 

study wan made possible through the Cnauclal sup¬ 
port of the John and Mary R. Markle Foundation. 

> Lt. H(S), USNK, assigned for research In FlUriasls to 
the School of Public Health of the Faculty of Medicine. 
Columbia University. 

• Professor of parasitology. School of Public Health of the 
Faculty of Medicine, Columbia University, 


VoL 108, No. 2660 

placed in the mite coloniee with the infected cotton 
rats* The rat autopsied after 42 days contained seven 
L. carinii worms in the pleural cavity ranging in 
length from 1.165 to 12 mm., while the second rat 
contained two worms, one 9 mm. and the ,other 42 
mm. in length. The control rats were negative when 
autopsied after 44 days. 

The length of the infective stage within the mites 
was found to be from 800 to 1,000 It is interesting 
to note that the smallest worm found in the pleural 
cavity of the infected albino rat was only 165 
longer than the largest infective form found within 
the mites. This indicates that either the parasite 
reaches the pleural cavity soon after gaining entrance 
to the rat or that growth is very alow until the pleural 
cavity is reached. It is also of interest that a length 
of 42 mm. could be attained in 44 days or less. 

In a similar experiment a cotton rat and an albino 
rat, which had been experimentally infected by the 
mite vector, exhibited microfilariae in their blood 60 
days after exposure to infected mites. Epidemiolog¬ 
ical evidence indicated by naturally infected rats 
points to the possibility that rats may be infected and 
exhibit microfilariae as early as 50 to 60 days after 
exposure to infection. , 

Chandler (i) reported that at the Riee Institute an 
albino rat which had been housed with cotton rats 
infected with this filariid parasite was also found to 
be infected with this worm. The mode of infection 
was unknown. 

Now that it is possible to infect rats readily in the 
laboratory, new fields of filariasis investigation are 
open. Immunological and prophylactic drug studies 
can be conducted, and age resistance of worms to 
various chemotherapeutic agents can be studied. 
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Scanning Science — 

The Eighth Annual Report of the Trustees of the 
Marine Biological Laboratory at Woods Hole has just 
been issued, and shows that the summer of 1895 was 
the most successful in the history of the Laboratory, 

At different times during the summer there were 63 
investigators present, 42 of whom occupied special 
research rooms. At present 25 colleges subscribe for 
investigator^B rooms, besides five societies, including 
the American Association for the Advancement of Sci¬ 
ence and the American Society of Naturalists* 

~I3 March 1896 



Science hegislation 


Text of the New Kilgore-Magnuson Bill 


A bill to promote the progreae of science amd the 
useful artSf to secure the national defense, to advance 
the national health and welfare, and for other pur¬ 
poses. 

Deolaratiok of Policy 

Seo. 2. The CongreHs hereby finds that a full devel- 
opment and application of the Nation's scientific and 
technical resources is essential for the national de- 
fense, national prosperity, and the national health and 
welfare. The Congress declares it to be the purpose 
of this Act among other things to provide support for 
soientifio research and development, to enable young 
men and women of ability to receive scientific train* 
ing, to promote the conservation and use of the nat¬ 
ural resources of the Nation, to correlate the scien¬ 
tific research and development programs of the sev¬ 
eral (Jovcmment agencies, to achieve a full dissemina¬ 
tion of scientific and technical information to the pub¬ 
lic, and to foster the interchange of scientific and 
technical information in this country and abroad 
The Congress finds it essential for these purposes to 
create a central scientific agency within the Federal 
Government. 

National Soienob Foundation 

6bo. 3. (a) There is hereby established an inde¬ 
pendent agency of the Federal Government to be 
known as the National Science Foundation (herein¬ 
after referred to as the “Foundation”), and admin¬ 
istered by an Administrator (hereinafter referred to 
OS the ^'Administrator”) who shall he appointed by 
the President, by and with the advice and consent of 
the Senate, and shall receive compensation at the 
rate of $15,000 per annum. The President, before 
appointing an Administrator, shall consult with and 
reedve the recommendations of the National Science 
Board created in section 4 (and hereinafter referred 
to as the “Board”). The Administrator shall appoint 
a Deputy Administrator, who shall perform the func¬ 
tions of the Administrator during his absence or when 
there is a vaoanoy in the oiBce of the Administrator, 
and idiall perform sneh other duties as may be dele¬ 
gated to him by the Administrator. The Deputy Ad- 
^iiftrator sb^ receive eompensation at the rate of 
(12,000 per amiuw. 


(b) There shall be within the Foundation a Divi¬ 
sion of Mathematical and Physical Sciences, a Divi¬ 
sion of Biological Sciexioes, a Division of Social Sci¬ 
ences, a Division of Health and Medical Sciences, a 
Division of National Defense, a Division of Engi¬ 
neering and Technology, a Division of Scientific Per¬ 
sonnel and Education, a Division of Publications and 
Information, and such additional divisions, not to 
exceed three in number, as the Administrator may 
from time to time establish after receiving the advice 
of the Board. The functions of each division shall be 
prescribed by the Administrator after receiving the 
advice of the Board, except that until the Adminis¬ 
trator and the Board have received general recom¬ 
mendations from the Division of Social Sciences re¬ 
garding the support of research through that Divi¬ 
sion, support of social science research shall be lim¬ 
ited to studies of the impact of scientific discovery on 
the general welfare and studies required in connec¬ 
tion with other projects supported by the founda¬ 
tion. Each division shall be headed by a Director, 
who shall be appointed by the Administrator and 
shall receive compensation at the rate of $12,000 per 
annum. 

(c) Except as provided in section 4, the Adminis¬ 
trator shall appoint and fix the compensation of such 
personnel as he may deem necessary to carry out the 
provisions of this Act Such appointments shall be 
made and such compensation shall be fixed in ac¬ 
cordance with the provisions of the civil-service laws 
and regulations and the Classification Act of 1923, as 
amended, except that, when deemed necessary by the 
Administrator for the effective administration of this 
Act, expert scientific, technical, and professional per¬ 
sonnel, including part-time personnel, may be em¬ 
ployed without regard to the civil-service laws, and 
their compensation fixed without regard to the Classi¬ 
fication Act of 1923, as amended. 

National Soibnoe Board and Divisional Scdontific 
COUICITTEES 

Sbo. 4. (a) The Administrator, in exercising his 
autbority under this Act, shall consult and advise 
with a National Seienee Board and, through the 
Directors of the several divisions, with divisional sei- 
enti^ committees, on all matters of major polictjr, 
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program^ or budget. The Board ehall oousiat of nine 
members appointed by the President^ by and with the 
adviee and consent of the Senate, from among per¬ 
sona who are especially qualified to promote the broad 
objectives of this Act, plus the ohairnian of the sev¬ 
eral divisional scientific committees. The scientific 
committee for each division, except the Division of 
National Defense, shall consist of not less than five 
and not more than fifteen members appointed by the 
Administrator, with the advice and approval of tlie 
Board, except that the initial members of each such 
divisional scientific committee shall be appointed by 
the Administrator with the advice and approval of 
the Board members appointed by the President. 

The scientific committee for the Division of Na¬ 
tional Defense shall consist of not more than forty 
persons, of whom at least half shall be civilians ap¬ 
pointed by the Administrator, with the advice and 
approval of the Board, and the remaining members 
shall be divided equally between such chiefs of such 
services and divisions of the War Department and 
such chiefs of such bureaus and offices of the Navy 
Department as the Secretary of War and the Secre¬ 
tary of the Navy, respectively, may from time to time 
designate. There shall be within the divisional scien¬ 
tific committee for the Division of National Defense a 
five-man executive committee consisting of the chair¬ 
man of the divisional scientific committee, as chair¬ 
man^ two civilian members elected annually by the 
civilian members of the divisional scientific committee; 
together with one Army officer, and one naval officer, 
each of whom should be charged in their respective 
Departments with the coordination of research, desig¬ 
nated by the Seci-etary of War and the Secretary of 
the Navy, respectively. 

Each divisional scientific committee shall be reason¬ 
ably representative of the major scientific interests 
and funcdons of its division. Members of the Board 
appointed by the President and members of the divi¬ 
sional scientific committees appointed by the Adminis¬ 
trator shall serve for three-year terms, except that (1) 
at least one-third of such members originally ap¬ 
pointed shall bo appointed for one-year terms, and 
at least another third for two-year terms, and (2) any 
member appointed to fill a vacancy occurring prior to 
the expiration of the term of his predecessor shall be 
appointed for the remainder of such term. No person 
tbus appointed to serve as a member of the Board 
or any ^visional scientific committee shall be eligible 
again to serve as a member of the same group until 
the expiration of one year after his term has expired, 
except that a member appointed for a term of less 
than three years may be appointed for a saoceeding 
three-year term. 
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(b) The Board and eadi divisional smentifle wmr 
znittee shall annually ^eot its own ehairman from 
among its own members, and shall devise its own rules 
of procedure. The Board and each such committee 
shall meet at the call of its own chairman or at sn^ 
times as may be fixed by itself, but not less than six 
times each year, including at least once eaeh calendar 
quarter. Vacancies in the membership of the Board 
or of any divisional scientific committee shall not im¬ 
pair the authority of the remaining members to 
execute its functions, and a majority of the members 
of the Board or any divisional scientific committee 
as constituted at any given time shall constitute a 
quorum. 

The Board shall appoint and prescribe the duties 
of an executive secretary of its own selection who 
shall receive compensation at a rate, not exceeding 
$12,000 per annum, to be fixed by the Board. The 
Administrator shall pay the compensation of sudi 
executive secretary and may furnish the Board and 
the divisional scientific committees such additional 
personnel, and such facilities, services, and supplies 
as may be necessary for the proper performance of 
the functions of the Board and the divisional scientific 
committees. 

(o) The Board shall continuously survey the activi¬ 
ties and management of the Foundation, and shall 
periodically evaluate the achievements of the Foun¬ 
dation in accomplishing the objectives of this Act 
Each divisional scientific committee shall survey con¬ 
tinuously the scientific field which it encompasses, 
shall undertake to determine the specific scientific 
needs of such field, and shall evaluate proposed pro¬ 
grams and projects. The Board and each divisional 
scientific committee shall, upon its own initiative or 
upon request by the Administrator, make appropriate 
recommendations and reports relating to its duties 
and findings. The Board and each such committee 
shall have full access to all information in the pos- • 
session of the Foundation. 

<d) The Administrator shall render an annual re¬ 
port to the President and the Congress, summarizing 
the activities of the Foundation, together with such 
recommendations as he may deem appropriate. The 
Board shall annually and at such other times as it 
deems necessary, make such recommendations to the 
President and the Congress as in its opinion will 
farther the objectives of this Act. The annual report 
shall include such independent recommendations oon^ 
oerhing the budget, organization, and management of 
the Foundation, and such other reconunendatioim ns 
the Board and tiie divieionol seimtiflo committees mhy 
deem neeessary to better ^ecinate the pnrpcmm j 
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this Aitft !rhe «nn^al report shall inelude ^diatever 
dissenting opiniona may he submitted for that purpose 
by indindual members of the Board or of the divi¬ 
sional soientifio eommittees. The Administrator shall, 
whenever requested by the Board or any divisional 
scientific eommhtee, publish and disseminate widely 
any recommendations or reports prepared by the 
Board or such committee. 

(e) Members of the Board and of the divisional 
scientific committees shall receive compensation at the 
rate of $50 for each day engaged in the business of 
the Foundation, and shall be reimbursed for their 
necessary travel and other expenses incurred in the 
work of the Board or of any such committee. Per¬ 
sons holding other offices in the executive branch of 
the Federal Government may serve as members of the 
Board or any divisional scientific committee, but they 
shall not receive remuneration for their services as 
such members during any period for which they re¬ 
ceive compensation for their services hi such other 
offices, nor, except for representatives of the War 
and Navy Departments on the scientific committee for 
the Division of National Defense, shall they in their 
services as such members serve as representatives of 
the Government agency by which they are employed. 

(f) Members of the Board and of any divisional 
scientific committee established under the provisions of 
this Act, and any other officers or employees of the 
Foundation, shall be chosen without regard to their 
political affiliations and solely on the basis of their 
demonstrated capacity to carry out the purposes of 
the Foundation and their fitness to perform the duties 
of their office. 

(g) The Administrator may create such specialised 
additional advisory committees or employ the sorvioes 
of such advisory personnel as he may deem necessary 
to better effectuate the objectives of this Act. Per¬ 
sons so employed shall be reimbursed for their neces¬ 
sary travel and other expenses incurred in the work 
of the Foundation. Such persons may be nonoom- 
pensated or may receive compensation at a rate not 
to exceed $50 for each day of service. Members of 
the Board and of the divisional soientifio committees, 
and ai\y other person s^ing in cm advisory capacity, 
pursuant to this section, may serve as such without 
regard to the provision of sections 109 and 113 of 
the Criminal Code (18 D, S. C., secs. 108 and 303) or 
section 19 (e) of the Contraet Settlement Act of 1944, 
except ixmofar as such sections may prohibit any such 
person from receiving compensation in respect of any 
partienimr matter whiuh directly involves the Foun- 
datio|n or in whi<^ the Foundation is directly inter- 
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Bbci. 5. (a) The Administrator is authorised to 
enter into contracts or other arrangementa pursuant 
to which be will finance, in whole or in part, or other¬ 
wise support, research and development activities to 
be carried on by other Government agencies or by 
other organisations. 

(b) Of the funds appropriated to the Foundation 
for research and development activities, not less than 
15 per centum shall be available only for expenditure 
for research and development, pursuant to contracts 
or other financial arrangements made by the Adminis¬ 
trator under this section, including contracts or ar¬ 
rangements to which subsection (o) is applicable, in 
each of the following fields; (1) National defense and 
(2) health and the medical sciences. 

(c) Of the funds appropriated to the Foundation 
for research and development activities (excluding 
funds expressly appropriated for national defense), 
not less than 25 per centum shall be apportioned 
among the States as follows: Two-fifths shall be ap¬ 
portioned among the States in equal shares, and the 
remainder shall be apportioned among the States in 
the proportion that their respective populations bear 
to the population of all the States, determined accord¬ 
ing to the last preceding decennial census; and the 
amounts so apportioned to each State shall be ex¬ 
pended only for carrying on research and development 
activities in the facilities of tax-supported colleges 
and universities, including the land-grant colleges, 
within such State pursuant to contracts or other finan¬ 
cial arrangements made by the Administrator tmder 
this section. In making such contracts or other finan¬ 
cial arrangements, the Administrator shall give each 
individual institution the widest latitude in its selec¬ 
tion of individual research and development projaets, 
but the Administrator shall not be required to expend 
funds in any institution unless it subxnits proposals 
for the expenditure of such funds which the Admin¬ 
istrator finds to be consistent with such general pro¬ 
gram and standards as he may, after receiving the 
advice of the Board, establish in order to carry out 
the objectives and provisions of this Act. For pur¬ 
poses of this section the term State” includes Alaska, 
Hawaii, and Puerto Bico. Of the funds appropriated 
to the Foundation for research and development ac¬ 
tivities (excluding funds expressly appropriated for 
national defense), an additional amount of not less 
than 25 per centum shall be expended in the facilities 
of nonprofit organisations without regard to the above 
limitations relating to State quotas or the tax-sup- 
pOifiedl character of the orgonixation. In meetmg the 
reqnireknentB of this subsection, the Administrator 
me^ take into acoonnt whatever funds may be ex- 
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pended by the Foundation for facilities to be operated 
by the land-grant, ta:E-supported, or other nonprofit 
organlaations, even though the title or ownership 
rights of such facilities remain with the United States. 

(d) The activities of the Foundation shall be con¬ 
strued as supplementing and not superseding, curtail¬ 
ing, or limiting any of the functions or activities of 
other Government agencies authorized to engage in 
scientific research and development. Funds allocated 
by the Administrator to other Government agencies 
shall be utilized for projects approved by the Admin¬ 
istrator and undertaken on behalf of the Foundation, 
and shall be in addition to, and not in lieu of, funds 
regularly appropriated to such other Government 
agencies. 

(e) In all research and development activities 
financed or otherwise supported by the Foundation, 
the Administrator shall make every effort to eliminate 
restraints upon the free expression of scientific views 
and to insure full freedom in the exercise of creative 
talents, in the development of new ideas, and in the 
methods of research. Any person engoged in such 
research and development activities shall not be pre¬ 
cluded from independently discussing, writing, or pub¬ 
lishing his own views and conclusions relating to such 
research and development. 

Soholakships and Ficllovships 

Sbo. 6 . The Administrator is authorized to award 
scholarships and fellowships to persons for scientific 
study or scientific work in any field of science, includ¬ 
ing but not limited to the mathematical, physical, bio¬ 
logical, medical, and social sciences at nonprofit insti¬ 
tutions of higher education, or other institutions, 
selected by the recipient of such aid, for such periods 
as the Administrator may determine, in the United 
States or in foreign countries. Persons shall be 
selected for such scholarships and fellowships solely 
on the basis of aptitude, within the limits of such 
quotas as may be established to insure an equitable 
selection of such persons from among the States and 
territories. Persons selected for such scholarships 
and fellowships may include employees of the Federal 
Government and such employees selected and detailed 
for scientific study or training shall not lose their 
status or seniority ratings for reason of absence from 
regularly assigned duties during the course of such 
study or training. 

RlBQtBTEft OF SOISNTIFIO PVBSONNEL 

Seo. 7. The Administrator shall maintain a register 
of scientific and technical personnel and in other ways 
provide a central clearinghouse for information con- 
eehiing all scientific and technical personnel in the 
United States and its possessions. No individual shall 
be listed in such register without his consent. 
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Use and DiassinKAi^ioK of Rbsbaboi^ Findinqs 

Sbo. 8. (a) The Administrator shall make and 
maintain an inventory of all current federally financed 
research and development projects. In cooperation 
with the Commissioner of Patents, the Administrator 
shall establish a central register of all inventions, dis¬ 
coveries, patents, patent rights, and findings, include 
ing references to related data, in which the United 
States or any agency thereof has any right, title, or 
interest, or which pursuant to this section have been 
freely dedicated to the public. The Administrator 
shall record, collect, index, and promptly publish or 
cause to be published significant data on all inventions 
and discoveries and other findings produced in the 
course of federally financed research and development 
activities, or arrange with other Government agencies 
for such publishing, recording, collecting, and index¬ 
ing. In consultation and collaboration with the li¬ 
brary of Congress and other Government agencies, 
the Administrator shall take such steps as he may 
deem necessary to make such information and other 
available significant scientific and technical informa¬ 
tion accessible to the public, including the preparation 
and distribution of reports, periodic catalogs, inven¬ 
tories, abstracts, translations, bibliographies, and mi¬ 
crofilm and other reproductions thereof; and for such 
purposes the Administrator may utilize the facilities 
of Government agencies and other organizations to 
the extent that he deems necessary or desirable, and 
may contract for the expenditure of funds tot such 
purposes without regard to the provisions of section 
87 of the Act of January 12,1895 (28 Stat. 622), and 
section 11 of the Act of March 1,1919 (40 Stat. 1270) 
(U. 8. C., title 44, sec. 111). 

(b) Each contract or other arrangement for feder¬ 
ally financed research or development entered into 
between any Government agency and any organization 
shall provide that such organization will make avail¬ 
able to such agency full data on all inventions, dis¬ 
coveries, patents, patent rights, and findings produced 
in the course of such research or development, includ¬ 
ing such reports with respect thereto as may be re¬ 
quired by such agency. Each. Government agency, 
upon the request of the Administrator, shall make 
available to him such data and such reports wi& re¬ 
spect to research and development activities financed 
by such agency, as may be necessary for the purposes 
of this section. 

(e) All inventions, discoveries, or findings m which 
the United States (or any Government agency), now 
or hereafter, hold any rights, including patent rights, 
shall be made available to the public on a noneaolusive 
and on a royalty-free basis to the extent the United 
BtaiOA or su^ sgancy is tmtitled to do so Under the 
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rights held by it. Except as provided hereafter in 
this subaection and in subsection (d), any invention, 
discovery, or finding hereafter produced in the course 
of federally financed research and development shall, 
whether or not patented, be made freely available to 
the public and shall, if patented, be freely dedicated 
to the public. The requirements of this subsection, 
to the extent that they require modification of con¬ 
tracts or other financial arrangements already entered 
into by the United States (or any Government agency) 
shall not go into effect until one hundred and twenty 
days after the date of enactment of this Act. 

(d) The head of any Government agency financing 
by contract, or otherwise administering, federally 
financed research and development activities, may, by 
stipulation in the contract or by other advance agree¬ 
ments with any organization, provide for the retention 
by the organization, or by the inventor, or by their 
assignees of such patent rights based on discoveries, 
inventions, or findings produced in the course of such 
research and development as the head of such Gov¬ 
ernment agency deems fair and equitable, and con¬ 
sistent with the national interest: Provided^ That (1) 
the head of such Government agency shall, before 
entering into any such contract or agreement, make a 
finding that the agency has made every reasonable 
effort to arrange for the conduct of the necessary re¬ 
search and development without entering into a con¬ 
tract containing such provision; (2) the organization 
shall contribute or shall have contributed substantially 
to the development of the particular inventions, dis¬ 
coveries, or ^dings for which patent rights are re¬ 
tained through earlier or current research and de¬ 
velopment activities financed by the organization; 
(3) in every case, the contract or agreement shall 
provide for at least an irrevocable, nonexclusive, 
royalty-free license for governmental purposes to the 
United States; and (4), in the case of any nonprofit 
organization, the head of such Government agency 
further determines (A) that the research and develop¬ 
ment is essential in the field of national defense or in 
such other fields as the President may specify for such 
purpose and (B) that the patent rights retained will 
uot be used to serve the special benefit of any organi¬ 
zation conducted for profit of of any individual, and 

be made available or licensed to applicants on a 
nonexclusive, uniform, and reasonable royalty basis. 

In the administration of the provisions of this sub¬ 
section, the head of any Government agency shall be 
guided by such rules and regulations as the President 
may deem necessary and prescribe by Executive order. 

(e) The Administrator shall make a quarterly re¬ 
port to the President and to the Congress concerning 
eontraeta arul agreements containing the provisions 
authqe^ by subeeetion (d). This'report «4Udl in¬ 


clude a list of all contracts and agreements containing 
such a provision entered into by any Government 
agency during the preceding quarter, the reasons sup¬ 
porting the approval of such provision in each case, 
the amount of Federal funds expended or to be ex¬ 
pended under each contract or agreement containing 
such a provision, the name of the organization with 
which the contract or agreement was made, and the 
general nature of the patent rights reserved for pri¬ 
vate use in each case. The report shall also include 
a list of all inventions, discoveries, or findings in which 
patent rights were permitted to be retained pursuant 
to the provisions of subsection (d) and which were 
first recorded or finally authorized during the preced¬ 
ing quarter, identification of the contract or agree¬ 
ment under which such inventions, discoveries, or 
findings were produced, and the nature of the rights 
retained. The report shall also include the Admin¬ 
istrator’s recommendations, if any, for such further 
Executive or legislative action as he may deem 
necessary. 

(f) N^otwithstanding any other provision of this 
Act, the President, or any person designated for that 
purpose by him, may exempt from the provisions of 
this Act relating to dedication to the public, publica¬ 
tion, dissemination, or making available, any scientific 
or technical information, data, patents, inventions, 
or discoveries produced in the course of federally 
financed research or development or in which the 
United States holds any rights, if and so long as the 
President or such designated person determines that 
such exemption is essential in the interest of national 
security. 

iNTBRNATIONAIi COOPERATION 

Sec. 9. (a) The head of any Government agency 
is hereby authorized, with the approval of the Presi¬ 
dent and through the Department of State, to con¬ 
clude reciprocal agreements with foreign governments 
or agencies thereof, relating to the interchange of 
scientific and technological information (including 
models and samples for information purposes), and 
the use and availability of patents and patent rights 
owned or controlled by the respective governments. 

(b) The Administrator is hereby authorized, with 
the approval of the President and through the De¬ 
partment of State, to coox>erate in any international 
research or development activities consistent with the 
purposes or provisions of this Act and to expend for 
such international research activities such sums within 
the limit of appropriated funds as the Administrator 
may deem desirable, 

(e) The Administrator may defray the expenses of 
representatives of Government agencies and other 
organisations and of individual scientists tOAboeredlted 
international adentifio opngresses and meetings whw- 
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ever be deemji it neoeesaz^y in the promotion of the 
objectivea of this Act. 

Iktebdepartmektal Coordination 

Sbo. 10. (a) There is hereby establiehed an Inter¬ 
departmental Committee on Science, to consist of the 
Admimstrator, as Chairman, and the beads (or their 
designees) of such Government agencies engaged in 
or concerned with the support of scientific activity to 
a substantial degree us the President may from time 
to time determine. The Interdepartmental Commit¬ 
tee shall meet whenever the Chairman so determines, 
but not less than once u month. 

(b) The Interdepartmental Committee shall advise 
and assist the Administrator in gathering and coitc- 
lating data relating to the scientific research and de¬ 
velopment activities of the Federal Government ) shall 
study and evaluate such data in relation to the pro¬ 
gram of the Foundation and the scientific research 
and development programs of the other Government 
agencies; and shall make such recommendations to the 
Foundation and other Government agencies as in the 
opinion of the Committee will serve to aid in effectu¬ 
ating the objectives of this Act and other legislation 
providing for Federal support of scientific research 
and development. The Administrator, in considtation 
with the Interdepartmental Committee, shall, from 
time to time, make recommendations to the President 
for the achievement of maximum effectiveness in the 
conduct of all federally financed research and develop¬ 
ment. 

Misceuunbous 

Saa 11. (a) To enable the Administrator to carry 
out his powers and duties, there is hereby authorized 
to be appropriated annually to the Foundation, out 
of any money in the Treasury not otherwise appro¬ 
priated, such sums as may be necessary to carry out 
the provisions of this Act. The funds appropriated 
to the Foundation, as herein authorized, and funds 
hereafter appropriated to any Government agency for 
scientific research or development, as herein defined, 
shall, if obligated during the fiscal year for which ap¬ 
propriated, remain available for expenditure for four 
years following the expiration of the fiscal year for 
which appropriated. After such a four-year period, 
the unexpended balances of appropriations shall be 
carried to the surplus fund and covered into the 
Treasury. 

(b) The materials or equipment purchased by Fed¬ 
eral funds or furnished by the Federal Government 
in connection with research and development activities 
shall be the property of the United States. The Ad¬ 
ministrator shall not, however, through the Founda¬ 
tion or its own employees, operate any laboratories, 
pffiOt plants, or other such soientifio or technical facili¬ 
ties wbidi he may acquire. 
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(e) In oarrymg out hia functions under ^us Act, 
the Administrator is authorised— 

(1) to prescribe such rules and regulations as be may 
deem necessary to govern the manner of the operatkmi 
of the Foundation and its organisation and personnel; 

(2) to make such expenditures as may be necessary 
for carrying out the provisions of the Act; 

(3) to enter into contracts, or amendments or modi¬ 
fications of contracts, without performance or other 
bonds, and without regard to section 3709 of the Be- 
vised Statutes (U. S. C., title 41, sec. 5) in the case 
of all contracts which relate to scientific research or 
development; 

(4) to make advance, progress, and other payments 
ivbich relate to scientific research or development with¬ 
out regard to the provisions of section 3646 of the Be- 
vised Statutes (U. S. C., title 3l, sec. 529); 

(5) to acquire by purchase, or otherwise, hold and 
dispose of by sale, lease, loan, or otherwise, real and 
personal property of all kinds necessary for, or result¬ 
ing from, scientific research or development; and 

(6) to prescribe, with the approval of the Oomp- 
troller General of the United States, the extent to which 
vouchers for funds expended under contracts for ioien-' 
tific research and development shall be subject to itenfi- 
zation or substantiation prior to payment, without regard 
to the limitations of other laws relating to the expendi¬ 
ture of public funds and accounting therefor. 

(d) The proviBion of the Beorganizatlon Act of 
3^45 shall be applicable with respect to the Foanda- 
tiou, and with respect to the transfer of agencies az^ 
functions to and from the Foundation, without regard 
to the provisions of section 5 (e) of such Act. 

(e) The Office of Scientific Research and Develop¬ 
ment, and its constituent committees shall be trans¬ 
ferred to the Foundation; together with such of the 
powers, functions, duties, personnel, property, records, 
funds (including all unexpended balances of appro¬ 
priations, allocations, or other funds now available), 
contracts, assets, and liabilities as may be detezmined 
by the President. The National Roster of Soientifio 
and Specialized Personnel shall be transferred from 
the Department of Labor to the Foundation, together 
with such of the personnel, records, property, and 
balances of appropriations as have been utilized or 
are available for use in the administration of suoh 
roster as may be determined by the President. The 
transfers provided for in this subsection shall take ef¬ 
fect at smfii time or times as the President shall direct. 

(f) If any provision of this Act, or the application 
of such provision to any pmeon or oireumstanoe, is 
held invalid, the remainder of this Act, or the ap|i»li^ 
cation of such provision to persons or oiroumstances 
c^her than those as to which it ie held invalid, dmQ 
not be affected thereby. 

(Opntimted m 





Assodatim Affairs 


Housing Arrangements in St. Louis 


St. Louis promises to be an ideal place for the first 
large-scale convention held by the AAAS for the past 
four years. Its hotels will provide 54 meeting rooms^ 
while the St. Louis Municipal Auditorium or Kiel Me- 
morial> engaged for the Association’s exhibitions^ will 
furnish an additional 16 meeting hallSi 12 of which 
have a seating capacity of 250 or more. 

Even so, our tentative program shows that as many 
as 40 to 60 meetings may be in progress at one time, 
and since most of these consist of groups of 100 or 
more, the necessity of housing the sessions of some 
societies apart from their headquarters hotel is ap¬ 
parent. This is even more true this year than in 
prewar years. 

Reservations for sleeping quarters in St. Louis 
should be arranged through the Housing Bureau, 910 
Syndicate Trust Building, St. Louis 1, Missouri, and 
must be made not later than 17 March. Bequests for 
rooms to be occupied by two or more are more likely 
to be honored than those for rooms. 


Even with the best cooperation between the iniem- 
bership and the Housing Bureau, it is dear at this 
time that sleeping quarters in hotels ore going to be 
completely inadequate. Every agency is now being 
used to track down every available room in private 
residences. These rooms will be comfortable, but not 
distinguished—they will in homes whose families 
have on other occasions '^rented a room for a night” 
to tourists or to conventioneers. When these resources 
are exhausted there will still be an acute room short¬ 
age. The officers and the committee on local arrange¬ 
ments need to have access to the homes of professional 
people where under ordinary circumstances to rent an 
extra room would be an unheard of practice. This 
note is a direct appeal to the membership and their 
friends in and around St. Louis to open their homes 
to their colleagues from out of town. In cases where 
it is possible at all, a person going to St. Louis for 
the meetings should make his own arrangements. 


News and Notes 


Dr, Morris B. Jacobs, senior chemist, Department of 
Health of the City of Now York, has been designated 
chief of the Chemical Laboratory of the Department 
of Health. 

Dr, Elmer L, Sevringhaus, professor of medicine 
at the University of Wisconsin, has accepted an ap¬ 
pointment as director of clinical research for Hoffman- 
La Roche, Inc., and will assume his new post on 15 
Ma 3 roh at the laboratories in Nutley, New Jersey. The 
rosearoh and clinical program in endocrine, metabolic, 
and nutritional problems at the Wisconsin (leneral 
Hospital will be carried on by Dr. Edgar 8, Gordon, 
vdio has been associated with Dr. Sevringhaus for sev¬ 
eral years and who returned from military duty in 
January 1940. 

Dr, Vieior T, AUsn has been appointed director of 
the Depiuliment of Geology at Saint Louis University. 
Be Ims been on wartime leave of absence from his 
pcsdtklii as profsisor of geology at Saint ‘Ia>ais Uni- 
1942, serving as eommodity geologist for 


clay minerals in the U. S. Geological Survey. He will 
take over his now duties at the beginning of the first 
summer session on 13 May 1946. 

Joseph A. Volk, radio engineer and graduate of the 
Technical University of Stuttgart, Germany, has been 
appointed instructor in engineering in the Institute 
of Geophysical Technology of Saint Louis University: 

Dr, Howard de Forest, professor of botany at the 
University of Southern California for the past 23 
years, retired in November 1945. Dr. de Forest is 
president of the chapter of Sigma Xi at the Univer¬ 
sity for 1945-1946. 

Dr. Harrison Davies, appearing before the Senate 
Committee on the control of atomic energy on 28 
January, representing the Federation of Atomic Soiea- 
tistaf took the position that military men should not 
bold policy-making positions on any board or control 
conuMiMUon. He said that it was the best tradi- 
of American Government that poUqy be set by 
ebriliana. ^A subject fraught with such trauendous 
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gignificanoo to our foreign policy as the developmeot 
of atomic energy in this country must certainly be 
freed from every vestige of military control.” 

Dr. Woodrow W, Middlekauff, Cornell University, 
has rooontly been appointed assistant professor of 
entomology and assistant entomologist in the Agri* 
cultural Experiment Station, Division of Entomology 
and Parasitology, University of California, Berkeley. 
Dr. MiddlokaufE has recently left the army. 

Professor Charles C. Grove, of the CCNT Mathe¬ 
matics Department, retired on 1 February after 25 
years of service. 

Capt, Alexander B. Klote, Sn.C., assistant profes¬ 
sor of biology, College of the City of New York, de¬ 
livered an address on 14 January on ^Aeroplane 
Spraying and the New Uses of DDT” to the staff of 
the Servicio Especial de Saudo Publico in BeJem, 
Para, Brazil. 

Dr. Hallowell Davis, associate professor of physi¬ 
ology at Harvard Medical School, will join the staff 
of Central Institute for the Deaf, St, Louis, as di¬ 
rector of research. In collaboration with other mem¬ 
bers of the staff he will direct the expansion of the 
research and clinical program dealing with ill phases 
of deafness, hearingf and speech defects. 

Lt. Col. Francia E, Calien, Sn.C., who has served 
as executive officer, chief of Laboratory Service,'and 
medical inspector, will resume his duties as associate 
professor of bacteriology and public health and pre¬ 
ventive medicine at Creighton University School of 
Medicine and as director of laboratories, City Health 
Department, Omaha, Nebraska. 

Dr. James N, DeLamater has recently been ap¬ 
pointed assistant professor of tropical medicine and 
parasitology in the School of Medicine of the Uni¬ 
versity of Southern California. Before joining the 
staff of the University Dr. DeLamater was executive 
officer of the Department of Epidemiology at the 
Naval Medical School, Bethesda, Maryland. 

Dr. Eric T. B. Gross has been, appointed professor 
of electric power system engineering at Illinois Insti¬ 
tute of Technology, 

Aonouncements 

Mr, C* N. Davies, of the Industrial Health Research 
Board, London School of Hygiene, has reported an 
observation to Nature (1946, 166, 666) which will be 
of interest to readers in the United States; 

In his book ^'Essays on the Floating-Matter of the 
AXt^* (1881), the phyueUt John Tyndall describes ex¬ 
periments which he carried out in 1676 refuting the 


d0Ctrine of spontaneous generation of Mfe. In the oourM 
of these experiments tubes of organic infusions were 
infected with organisms after exposure to the atmos¬ 
phere. A number of cases occurred when such tubes, 
which were turbid and swarming with bacteria, beeame 
covered with Penioilliwn glawmm, three unspecified kinds 
being noticed. The bacteria in these tubes lost theiT 
translatory power and foil to the bottom, leaviiig the 
liquid between them and the superficial layer clear. 
Tyndall ascribes this to the success of the moulds in 
the struggle for existence and notes that access of oxygen 
to the body of fluid must have been hindered. He did 
not, however, tost the clear liquid for its capacity to 
support newly implanted bacterial life. It is interesting 
to speculate upon what the consequences might have been 
had Tyndall allowed himself to be drawn from his main 
investigation. 

Badio amateurs have made contacts over a range 
of 31 miles in the first use of super-high-frequency 
miorowave bands outside the military and commercial 
tests. 

A. E. Harrison, W6BMS, and Reuben Merchant, 
W2LGF, both of the Sperry Corporation, New York, 
using the 5,250- to 6,650-megacycle band, made contact 
at 5 miles and later reached 31 miles. 

Microwaves, used in wartime radar, are found in 
super-high frequencies that have not been open to 
amateur radio operators before. Limited in distance, 
microwave beams are narrower than ordinary waves 
and permit use of smaller antennae and directional 
equipment not practical at lower frequencies-— 

Service. 

The Givaudan-Delawanna Corporation has granted 
to Dr. P. B. Price, professor of surgery, University 
of Utah, $5,250 for the investigation of skin disin¬ 
fection. 

The Armored Medical Research Laboratory, Fort 
Knox, Kentucky, is being reorganized by GoL Conn 
L. Milburn, Jr., MC, utilizing primarily civilian in¬ 
stead of military personnel. Tentatively the Labora¬ 
tory is planning to continue its basic investigations 
into the physiological relationships of man to his 
environment and to the equipment that be uses in 
warfare. Somewhat greater emphasis will be placed 
on certain psychological aspects of these problems 
than was previously possible. Individuals interested 
in research work pertaining to the fields of biochem¬ 
istry, physics, physiology, and psychology should 
write to Col. Milburn, Armored Medical Beeeareb 
liSboratory, Fort Knox, Kentucky. 

8iseiy-pv0 members of the soientific faculty of Eut- 
gmrs University have addressed a petition to President 
Truman and their Congressional representatives nrg- 
iztg btemational control of atomio energy and 
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interdiattge of sdontifio ideaa. The Entgers fattoliy 
memberB stated their belief that security of the 
United States can be achieved only through intema* 
tional oooperation for the joint control of atomic 
energy and atomic weapons. ^*We believe/’ their peti¬ 
tion said, “that a policy of secret research and exclu¬ 
sive national control can only result in a ruinous 
competitive armaments race in which all the nations 
of the world will join^ leading to the danger of a 
new and catastrophic world war. From such a war 
no people will emerge free, if indeed, they survive at 
all.” They Vrged that the United States immediately 
invite Great Britain and the Soviet Union to a con¬ 
ference to prevent competitive armaments and to take 
up the problems arising from the development of 
atomic eneigy. 

Stating further their belief that any legislation 
which stides free and open scientide investigation and 
public surveillance and criticism of the application of 
atomic energy will hamper scientidc progress, under¬ 
mine peace, and thereby harm the national interest, 
the petitioners urged Congressional action to prevent 
it. They further urged that “security regulations be 
limited to direct military application of atomic power 
and that free research and right of publication be im¬ 
mediately resumed in the deld of atomic physics.” 

Electioas 

The Eoehester Academy of Science announces the 
following officers for 1046: Dr. Sherman C. Bishop, 
Department of Biology, University of Rochester, 
president; Dr. Gordon M. Meade, Medical School, 
University of Rochester, vice-president; Milroy N. 
Stewart, 172 Roosevelt Road, Rochester 10, secretary; 
William S. Cornwell, 109 Titus Avenue, Rochester 6, 
treasurer; and Mrs. David E. Jensen, Pittsford, New 
York, corresponding secretary. The Section chair¬ 
men are: Botany, Dr. Grace A. B. Carter, 30 Vassar 
Street, Rochester 7; Mineralogy, Robert C. Vance, 
Pittsford; Photography, H. Lou Gibson, 6274 St 
Paul Street, Rochester 12; Astronomy, Paul W. Stev¬ 
ens, 2322 Westfall Road, Rochester, 10; Meteorology, 
Enlil Boab, U. S. Weather Bureau, Municipal Airport, 
Eodiester II. 

W. TF. Eomer, St. Louis consulting engineer was 
cdected president of the American Society of Civil 
Engineers for 1046. The new vice-presidents are 
Arthur W. EUurington, district engineer, U. S. Geo¬ 
logical Survey, Albany, and J. T, L. McNew, vice- 
president of Agricultural and Mechanical College, 
Texas, 

Dr. Louie R. Eowrd, assistant chief of the U, S. 
Buresu of Agricultural and Industrial Chemistry, has 


been elected chairman of the California Section of the 
American Chemical Society. 

Dr. M. Rocha e Silva has been deoted president of 
the Sao Paulo branch of the Brarilian Biological So¬ 
ciety, for the period Januory-December 1046. Dr. 
Rocha e Silva is head of the Department of Biochem¬ 
istry and Pharmacodynamics at the Biological Insti¬ 
tute of Sao Paulo. 

The Genetics Society of America has elected the 
following officers for 1946: Dr. G, W. Beadle, presi¬ 
dent; Dr. Karl Sax, vice-president Dr. L. H. Snyder 
is serving the third year of a three-year term as secre¬ 
tary-treasurer. 

The Society of American Bacteriologists announces 
the election of tlie following officers to serve in 1946; 
Dr. James Craigie, Toronto, president; Dr. Thomas 
Francis, Jr., Ann Arbor, vice-president; Dr. Lelond 
W. Parr, Washington, D. C., secretary-treasurer; Dr. 
M. J. Rosenau, Chapel Hill, and Dr. Frederick Smith, 
Montreal, councilors. 

The Emory University Chapter of the Society of 
Sigma Xi has elected the following as officers for 
1946: Dr. Evangeline Papageorge, president; Dr. W. 
B, Redmond, vice-president; Dr. L. W. Blitch, trea¬ 
surer; Dr. A. C. Munyan, custodian; and Dr. R. T, 
Lagemann, secretary. 

The Philosophical Society of Washington has an¬ 
nounced the following officers for 1946: Francis M. 
Defandorf, president; Fred L. Mohljer and Walter 
Ramberg, vice-presidents; Francis B. Johnston, corre¬ 
sponding secretary; Kenneth L. Sherman, recording 
secretary; and Frank C. Kraoek, treasurer. On 6 
January, George Ray Wait, retiring president, ad¬ 
dressed the 1258th meeting of the Society on “Some 
Experiments Relating to the Electrical Conductivity 
of the Lower Atmosphere," 

The Western Society of Naturalists held its Fif¬ 
teenth Annual Winter Meeting at Mills College, Oak¬ 
land, California, on 27-29 December. The following 
officers were elected for 1946: Laurence M. Klanber, 
Natural History Museum, San Diego, president; Gor¬ 
don F. Ferris, Stanford University, vice-president; 
Herbert W. Graham, Mills College, secretary-trear 
surer; Boris Krichesky, University of California at 
Los Angeles, and Herbert L. Mason, University of 
California, Berkeley, members at large on the Ex¬ 
ecutive Committee. 

Meetings 

The SouthmeaUm Allergy Forum will meet in 
Houston, Texas, on Ml April under the ehairuuumhip 
of Dr. Owen, Jaricson, Mississippi. Dean C. D. Lekke, 
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Univexvity of Texas Medieal Bratiehi GaJm^ton, will 
addi^ess the evening meeting on 8 April on the sub¬ 
ject: ‘'Drugs in Allergy.” 

The 1946 antmal meeting of the American Leather 
Chemists Association is scheduled to be held at the 
Hotel Sagamore, Lake George, on 1&-21 June. 

Conditions Abroad 

Dn N, Voronikhin (Woronichin), of the Komarov 
Botanical Institute, Academy of Sciences, writes to 
Dr. William Randolph Taylor; “I and my comrades 
in the same specialty, except Dr. A. Elenkin, who 
died, are in good health and are working successfully. 
The Department of Sporogenous Plants of our Insti¬ 
tute, including the phycological collections, are in 
splendid shape.” Dr. Voronikhin has published ex¬ 
tensively on freshwater algae. The late Dr. Elenkin 
was a foremost authority on the myxophycean algae. 

Dr. Gregorio Velasques, of the University of the 
Philippines, writes to Dr. William Randolph Taylor 
that the Department of Botany is resuming its work 
under the greatest difficulties but is making progress 
and is anxious to resume the marine algal survey of 
the islands begun before the war in conjunction with 
the University of Michigan. Dr. Eduardo Quisum- 
bing, chief of the Natural History Museum, offers 
cooperation also. He reports the loss of Dr. Jos^ 
B. Juliano, a plant cytologist, during tlie war. 

Dr. Julius Zweihaum, professor of histology at the 
University of Warsaw, Poland, has communicated re¬ 
cently with Dr. Ludwik Anigstcin, of the University 
of Texas School of Medicine. After bcung arrested 
by the Gestapo and having escaped fropa jail, he was 
confined to the Warsaw ghetto, where he was wounded 
during the uprising and rescued from the ruins. With 
astonishing energy and determination Prof. Zweibaum 
is now rebuilding the Department of Histology, which 
has been completely destroyed by the Germans. All 
the laboratory equipment as well as the library have 
perished. There is an urgent need for microscopes, 
microtomes, incubators, glassware, and reagents. In 
view of complete lack of textbooks, J. Zweibaum is 
writing a new manual of histology. He is seriously 
handicapped by the lack of literature, a fountain pen, 
and typewriter. 

L, B. Ukhanco, dean, University of the Philippines 
College of Agriculture, Los Banos, Laguna, Philip¬ 
pines, has written to Dean William D. Punkhouser, 
University of Kentucky, Lexington, as follows: 

1 am certainly happy to be able to get in touch with 
you again after the Japanese had Isolated us for three 
years from the rest of the world. The campus of my 
is very different now from what it was when you 
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i^d late Eichard 0. McGregor paid me a vi4t several 
years ago. The retreating Japanese ^^stematlealty set 
dre to most of the buildings. At present, we are almost 
starting again from the very beginning, with all of onr 
ooUeetions, library, laboratory equipment, and records 
destroyed. Even our pedlgr^d farm animals and se¬ 
lected seeds are gone. I myself was under sentenoe Of 
death in 1P48, but I fortunately escaped with a dislocated 
left arm resulting from a severe and prolonged torture 
by the Japanese, and 1 cheated death for the second time 
last February when the Japanese massacred the Fili¬ 
pinos wholesale. I have recovered completely, however, 
and X am again at work with my colleagues on the faculty 
who nearly all fortunately escaped being murdered. 

Recent Deaths 

Dr, Waller Smith heathers, 71, emeritus dean of 
Vanderbilt University's School of Medicine died at 
Nashville on 26 January. 

Dr, Adriaan Van Maanen, 61, Mount Wilson Obser¬ 
vatory astronomer, died on 26 January in Pasadena. 

Prof. Leon Marohlewski, 80, Polish chemist and 
former rector of Jagellonian University, Cracow, has 
died in Cracow according to the Polish Press Agency. 

Dr, Masyck Porcher Ravenel, 84, first bacteriologist 
of the Pennsylvania State Livestock Sanitary Board, 
died of pneumonia on 14 January at Columbia, Mis¬ 
souri. 

Dr, Ernest Noble Pattee, 81, founder and until bis 
retirement head of the Syracuse University Chemistry 
Department for 51 years, died on 17 January. 

Dr, George D. McLaughlin, 68, Director of B. D. 
Eisendrath Memorial Laboratory, Racine, Wisconsin, 
former professor of leather research and director of 
Tanners' Council Laboratory, University of Cincin¬ 
nati, Ohio, died 15 October 1945. 

Dt, T, A. Tengwall, Swedish botanist and agrono¬ 
mist, formerly vice-director of the Experiment Sta¬ 
tion, West Java, Buitenxorg; sometime director of the 
Institute for Tropical Agriculture, Antalya, Turkey, 
and director of the Eeseareh Department, Firestone 
Plantation Company, Liberia; and lately, rubber ad¬ 
viser to the Board for the Netherlands Indies, Surinam 
and Curacao, New York City, died suddenly in New 
York City on 19 January. 

Prof, Harry Bateman, 63, of the Califotnia Inati'- 
tuto of Technology, died in Utah on 21 January while 
on his way to New York. 

pr. E. B, Holt, 72, an early behaviorist, died on 
25 January in Rockland, Maine. He was a mid&ig 
professor of psychology at Princeton Unive]^ 

1926 *0 1936. 


semmsiB 



Letters to the Editor 


COa fiMfaf 

B. B. McGregor 1045, 102, 648) spoke of 

the use of silicone stopcock grease as a means of pre¬ 
venting the foaming in aoetone-carbon dioxide 
lee'’ baths. 

His article brought up several points of interest to 
me, and possibly to other readers. He says that, because 
of the tendency to foam, "open dames in the vicinity 
may cause bad dres. ” The obvious answer to this is 
to use, as this laboratory does, other noninflammable 
liquids. We use a commercial brand of trichloroethylene, 
called **Triad" (DuPont Co.), as degreaser solvent. 
This solvent will not support combustion, gives all the 
effects that acetone does with * * Dry lee, ’' and therefore 
has none of the fire hazards of acetone. 

In several simple experiments after reading Mr. 
McGregor’s article, it was found out that if the acetone 
is reasonably clean it will not foam anyway. In another 
experiment, the effect of silicone grease on trichloroethyl¬ 
ene was determined. In this solvent, instoud of cutting 
down the foaming-—trichloroethylene will foam badly, 
too, at first, if it has been used repeatedly—the silicone 
increased it manyfold. 

OacKiii Beatty, III, Director 

Organic Meeearch Laboratory 
Sprague Llectrio Company 
Korth Adams, Massachusetts 

The 'Age of Lake Cahiiilla 

Lake Cuhuilla is the name given by W. P. Blake to 
a very large shallow lake, covering an area of about 2,800 
square miles, which formerly existed in the region of the 
present Colorado Desert. Long ago it dried up, leaving 
on the surface of the soil millions of fresh-water shells, 
both univalves and clams, of several different species. 
These species are living today, in* much smaller numbers, 
in various parts of the west. 

Much discussion has recently arisen concerning the age 
of this lake, some geologists thinldng it might hare ex¬ 
isted as recently as 500 to 1,000 years ago. The end of 
the Pliocene period in California is not strongly marked 
in the marine formations, but on land or in the fresh 
waters it is abrupt, suggesting a considerable time in¬ 
terval. All the Pliocene birds are extinct; the Pliocene 
fro^di-water shells described by Pilsbry are nearly all ex¬ 
tinct, the exceptions being a few uncharacteristic forms; 
the Pliocene plants are regarded as extinct, though to 
some extent this is a matter of convention, the scanty 
remains rfiowing no app^ciable difference in several 
cases from living speolei. When we come to compare the 
next pei4od> the Pldstoeene, with the Beoant, there is no 
such bri^i. It is not nnreasonahle to say that we are 
stIU in the Pleistocene. H^ee, when we dispute 
whether Lake Oahnllla Is Pleistocene or Beoent (Holo¬ 


cene), the decision may not be evident. But during the 
Pleistocene, as is now well known, there were wet (plu¬ 
vial) periods, alternating with relatively dry ones, and 
no doubt these vicissitudos had much to do with the ex¬ 
tinction of various elements of the fauna and ffora. The 
lost of these pluvial periods, near the end of the Pleisto¬ 
cene, seems to be the period of Lake Oahuilla. 

We seem to have various evidences of this pluvial 
period in southern California. The fauna of the tar pits 
at Los Angelos, including large herbivorous animals, such 
as elephants and mastodons, could hardly have been sup¬ 
ported by such vegetation as now exists in the region. 
The subfossil land snails on the islands off the coast, 
especially San Nicolas Island, arc eo abundant as to"sug¬ 
gest abundant vegetation, though it la true that the 
present denuded condition of tho islands is largely due to 
the grazing of sheep. But Lake Oahuilla itself seems to 
furnish ovidonco of a pluvial poriod of long duration. 
Such a large shallow lake, supporting an enormous popu¬ 
lation of mollusks, must have existed for a long period, 
but it romallied strictly fresh water until near tho end 
of its existence, when the marine genus Acteocina ap¬ 
peared. This genus is represented, sparingly, by a 
minute species, which Willett described as new. Now 
the Salt on Boa was formed ns recently as 1905, when 
tho Colorado River flooded the Sal ton Sink, an area below 
sea level. It is the fresh water which makes the sea salt, 
as the result of evaporation, and under present climatic 
conditions the Balton Boa has now become as salt as the 
ocean. It does not seem possible that Lake Oahuilla 
could have remainod fresh under climatic conditions such 
as exist today. 

More study of Lake Oahuilla is needed, and interesting 
discoveries may be made. Dr. W. O. Gregg writes that 
ho has found an additional mollusk in the deport, 
Pi/rgv7op.ns nevadensis (Steams), and suggests that still 
others may be found. 

T. D. A. OOOKEKELL 

Box 4LU Polm Springs, California 

A Critique of the ”Exaa” Natural Sciences 

The current widespread discussions on the subject of 
the proposed science legislation have brought forth again 
the old problem of the "exact" natural sciences and 
the "inexact" social studies. At the risk of incurring 
wrath from both sides, I should like to state a view 
which, unfortunately, has not been generally considered. 

The apparent basis for the argument is that the 
"exact" sciences deal with subjects and materials which 
are under rigorous experimental control of the investi¬ 
gator, while tho "inexact" sciences are mainly eoaoemed 
with the irrational and, at times, irresponrible activity 
of a mass of individuals amenable only to a statistlciri 
treatment. The apparently rather general aceeptanee 
of thia xtaie of affairs leads one to consider the actual 
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meritfl of suoh a differentiation; such eonsideration, it 
is sad to say, does not load too much weight to the 
claims of tho former group. At this point, the writer 
wishes to mention that in all such discussion his argu¬ 
ments have been with the ' * exact scientists ’ ’ in a general 
sort of way and that the following line of argument is 
based on a long period of work in tho exact'' sciences 
(specifically, organic chemistry). The general examples 
to be cited are based on general practice in organic 
chemistry, which is, after all, a fairly representative 
branch of the natural sciences. 

The science of organic chemistry is based essontially 
on a collection of observations which were made on tho 
behavior of physical entities and agglomerations of those. 
Tho materials under observation must be regarded as 
statistical aggregates of a large number of molecules 
possessing a variable degree of identity, which is con¬ 
trollable to a certain degree by the manipulations en¬ 
tailed in the preparation of such aggregates. It must 
be conceded that any of the commonly used methods of 
purification and separation are essentially statistical 
methods, which cannot lead to the degree of isolation 
which can be used to justify the commonly-met state¬ 
ment: '^pure compounds." Speaking in the sense of 
absolute logic 1 do not believe that anyone is justified 
in saying that this heap of crystals or that vial of liquid 
is a collection of identical molecules. There is no frac¬ 
tionating column in existence nor a crystaUixation tech¬ 
nique nor any other physical or chemical method capable 
of absolute separation of materials in the course of an 
investigation. Whether one starts with tho fundamental 
natural sources or buys the starting material as a "pure 
starting material" from a scientific supply house, the 
problem of separation is ever present. Now, tlie great 
bulk of work in the field is done with materials which 
are purified to the practicable extent and represent ag¬ 
gregates which show the gross variations of one unit or 
somewhat less in their most commonly used indices of 
purity: the melting point and the boiling point. Much 
of the technical work is done on materials with consider¬ 
able extension of this range. Some work, osnontially on 
standards, has been more exacting, but even here the 
justification for absolute identity of the aggregate is a 
matter of concern. Let us say, then, that the bulk of 
tho organic chemistry is based on observations of com¬ 
pounds which are 99-99.8 per cent pure, with the empha¬ 
sis being perhaps on the first figure. Even in the latter 
case a mole of such a compound will contain 1.2x10*1 
molecules of other substances which were either picked 
up en route during the manipulations or remaining from 
the initial starting material. Now, relatively speaking, 
this number is small; in the absolute sense it is a very 
large one. It must be conceded that the work in the 
field of catalysis shows at times spectacular effects pro¬ 
duced by materials which are present in fractional per 
cent amounts in a given mixture; the effects of biological 
catalysts are at times even more pronouneetL Therefore, 
is there a justification for the neglect of the presence 
of such large numbers of molecules as cited above in 
mteriala under study in so far as the chemical behavior 
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is eoneeniedt Of course, there is the practical jnstlfi- 
cation which can be carried to the logical conclusion, 
which is that there is no physical apparatus possible (at 
least in our present state of knowledge) capable of abso¬ 
lute resolution of molecular aggregations. But this is 
just another way of saying that our "exact" science is 
not exact; that we do not really know that many reac¬ 
tions are or are not initiated by at least some of those 
miscellaneous molecules which are swarming in our 
"pure" compounds. These reactions need not be the 
^ectacuiar ones induced by the well-known catalytle 
agencies, but merely tho "everyday" classical reactions. 
We BOO the gross statistical effects only and have little 
or no true ropreaentation of the actual events. 

Does not this seem to be similar to tho criticisms 
leveled at the "social" scientistsf Certainly, there is 
a striking parallel between the ^ * materials *' under study. 
As a matter of fact, the social sciences, especially in 
recent years, have devoted much time and effort in deal¬ 
ing with problems induced by relatively small fractions 
of national population. As an example, a well-known 
radical party which numbers some 50,000 members, t.e. 
some 0.03 per cent of our population, has had more 
words written about it by the "inexact" scientists than 
have been written by the "exact" organic chemists on 
the "missing" 1 per cent (or somewhat less) of their 
materials. On this basis, how mucli logical separation 
can we make between the two fields of work! 

G, M. Kosolapopf 

Monsanto Chemical Company, Dayton 
Pandora’s Box 

The Army and the Navy appear to be determined to 
go ahead with experimental atomic bombing of naval 
vessels, despite the grave warnings by some physicists 
that any uncontrolled release of atomic energy might 
set off a chain reaction which would detonate the entire 
earth, and despite the fears of biologists concerning the 
possible effects of a subsurface explosion of an atomic 
bomb on marine life. The announced plans to carry out 
this experiment in the face of these warnings betrays 
a profound lack of understanding of the force which 
scientists have placed at the disposal of military men, 
and a regrettable paucity of imagination and lack of 
concern for other life on this planet. The chief concern 
of mankind should be the prevention of any further 
release of the atomic bomb: Hiroshima and Nagasaki are 
examples enough of its power, and adequate warning of 
the shape of things to come, and this unnecessary and 
dangerous experimental bombing should be abandoned 
before it is carried any further. Certainly its possible 
effects, in the light of our present inadequate knowledge, 
should be called to the attention of every one eoncerned 
in this scheme. War is out of date, and even admission 
of the possibility of future wars is weloomixig the pre¬ 
mature extinction of mankind. It is already far later 
than our military minds think it is. 

JoxL W. Hmxtpsva 

<?<wne, Pwi and Oyster. Commission, Bosikport 
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HE Elliptical Vibration Compensator, used with the Bausch 
& Lomb Research Metallographic Equipment, provides the 
mineralogist with an important research and analytical tool. 
Through its use, reproducible quantitative measurements in polar¬ 
ized light reflected from opaque minerals can easily be made. 
Doubly refracting metals and opaque minerals can be classified. 
Small amounts of double refraction of mineral components in 
opaque structures can be detected. 

The Elliptical Vibration Compensator, placed directly above the 
Foster vertical illuminator prism, permits determination of the 
amount of rotation of the plane of polarization as well as resultant 
phase shift which is characteristic of the specimen. The two fac¬ 
tors are read directly on two separately rotatable elements consist¬ 
ing of a quarter-wave film between glass prisms and a thin mica 
plate. For complete information, write Bausch & Lomb Optical 
Co., <S42 St. Paul Street, Rochester 2, N. Y. 
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Book Reviews 


Tbt iaUing sUhnesfi a history of opiUpsy from tht Greeks 
to the hegimtings of modern neurology. Ow*ei Temkia. 
Baltimore: Johns Hopkins Press, 1945. Pp. xv + 
3d0. (lUustrftted.) |4.00, 


wine, for claB»roojn work, it. would seem more logical to 
take this teat before enrolling in the course instead of as 
a part of it. The reader who passea the test wUl fltid 
much of value in the remainder of the book, including a 


This monograph, which is Number IV in the publica¬ 
tions of the Institute of the History of Medicine, Johns 
Hopkins University, traces the history of epilepsy, or the 
falling sickness, from the ancient Greeks to the point 
where historical perspective ends and the present debate 
begins. This latter point is considered to be about 1880, 
when the impact of Charcot's and Hughlinge Jackson's 
work made itself felt. The author felt that, since he was 
not a neurologist, he was not qualified to pass judgment 
on the works of recent decades. His aim is to present 
the post with a view of helping the reader to understand 
the setting of the present problem. The evolution of the 
various ideas concerning epilepsy is traced from the 
sacred disease in antiquity, the falling sickness in the 
Middle Ages, to that of more recent times when psycho¬ 
logical concepts were discarded and the epileptic phe¬ 
nomena were explained on basis of physiological disturb¬ 
ances in the brain. 

Treatment of the disease at the various stages in the 
evolution of the concepts regarding it is discussed fully 
from the magic of ancient times to the introduction of 
the use of bromides by Locock and Wilks in the latter 
half of the Nineteenth Century. 

The book is well documented by over 700 references 
and there is a good index. Students of the history of 
inedicine and physicians who are interested in the treat¬ 
ment of this important disease, which affiicts nearly one 
million people in this country, are greatly indebted to Dr. 
Temkin for his excellent presentation of its background. 

H. Houston Meeritt 

Monte/tore HospiioZ, Veu? Fork diy 

Engineering preview: an introduction to enginewng *«- 

eluding the necessary review of science and mathen^ics, 

L. E. Grinter, Harry N. Holmes, H. C. Spencer, Rufus 

Oldenburger, Charles Harris, R. G. Kloeffler, and V. 

M. Faircs. New York: Macmillan, 1945. Pp, x -rf- 581. 

$4.50. Home Study Edition: Pp. x6l9. $6.00. 

Intended for junior or senior high school students or 
college freshmen, this well-writ ten and well-printed work 
aims to give the reader an insight into engineering, pri¬ 
marily for the purpose of enabling him to decide whether 
or not to take up engineering as a life work. 

Although one may differ with the authors on details of 
engineering evolution, the first chapter gives the reader 
a perspective that should be very helpful and is too often 
lacking. The chapter indudea a parlor teat" to deter¬ 
mine engineering aptitudes. The logic of including tliis 
material in the book rather than in a separate pamphlet 
may be questioned. If the "home study" reader 
^‘flunks" this test and takes the result seriously, he 
would have no need for the remainder of the book. Like* 


good refresher course in essential mathematics. 

Chemistry is treated in the second chapter of about one 
hundred pages, and the treatment appears excellent for 
its intended purpose. After dealing with the nature and 
importance of chemistry, the chapter deals in a limited 
way with many phases of its various branches and in¬ 
cludes some material that usually is considered as atomic 
physics. 

Although physics is emphasized in the introductory 
chapter, the work does not include a chapter on that 
subject. The sixth, seventh, and eighth chapters, how¬ 
ever, deal with four of the subdivisions of physics, via., 
Light, Electricity, Mechanics, and Thermodynamics, and 
with the engineering applications of these sciences. 
Missing are treatments of the nature of light and of 
sound and hydraulics. 

Following the chapter on Chemistry, there is a well- 
illustrated, hundred-page chapter on Technical Drawing 
which should be a valuable part of a book which is to 
serve the intended purpose. 

An extensive chapter on Mathematics provides a good 
introductory course up to, but not including, the calculus. 
The chapter concludes with work on curve fitting, and 
nomographs. Over fifty pages of good mathematical 
tables are placed at the end of the "classroom" edition, 
but ahead of the two extra chapters in the "home study" 
edition. 

A thorough treatment of the slide rules commonly used 
by engineers is given in a chapter which follows the one 
on Mathematics. 

The only difference between the "home study" edition 
and the "classroom" edition of this book is that the 
former includes, at the end, a chapter on Writing a 
Technical Report, and one comprising a Comprehensive 
Examination. This includes a key so that the reader may 
grade his own accomplishment. The material on tech¬ 
nical report writing is very well done and should prove 
very valuable to the "home study" student. 

The reader may be somewhat coxifused by a statement 
in the first paragraph of the chapter on Mathematics, 
which seems to conflict with some carefully drawn dis¬ 
tinctions between an engineer and a scientist, given in 
the early pages of the first chapter. The former state¬ 
ment indicates that a scientist is an engineer Who uses 
mathematics. The distinction drawn in the first para¬ 
graph is much batter. Also confusing is a statement in 
the chapter on Technical Drawing which implies that the 
usual, black-lead drawing pencils produce eolorsd Hues. 
The chapter on Mathematics includes an explanatimi 
the process of finding the lowest coiniinon 
i^ikieh does not explain. Also, the diwuseleii of 
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oent’^ iscladM the eanfuslng statementi **Th€ number 
1 Is 100%.*’ As used, this statement is correct before 
the point is shifted, but not afterward. 

The diecttsaion of slide-rule errors in the chapter on 
that subject could be improved to bring out more fully 
the limitations of the commonly used slide rule. The 
statement that slide-rule answers are accurate but not 
exact" is hardly sufficient. In fact, the authors would 
have done well if they had included a brief chapter, 
written in their interesting stylo, on tho usually dry sub¬ 
ject of measurement, tolerances, precision, accuracy, and 
limits-of-error. Such terms as "exact" and ^'accurate" 
mean little in engineering unless carefully defined. No 
mention is made of calculating machines as used for 
mathomatical work in which slide-rule errors would be 
too large to tolerate. 

The abbreviations of terms do not in some cases follow 
the recommended practice of the American Institute of 
Electrical Engineers—for example, a-c should be used 
instead of a.c. 

The errors and inconsistencies appear to bo few in¬ 
deed for a first edition, and both books are likely to be 
popular with many eager students. 

1. Melvillx Stein 

Leeds 4‘ Northfup Company, Philadelphia 

Infrared and Raman spectra of polyatomic molecules, 

Ckuhard Herxberg* New York: D. Van Nostrand, 

1945. xiii + 632, (Illustrated.) $9.50. 

This comprehensive treatise constitutes the second of 
a series on molecular spectra by a competent writer and 
will be cordially welcomed by all who have a serious 
interest in this field. It is, however, primarily a book 
for the specialist, and for its enjoyment a reasonable 
previous knowledge of the subject is a prerequisite. The 
extent of the material covered and the adequacy with 
which it has been treated may be judged by the 978 
literature referonces and the complete subject index of 
€5 pages, which greatly enhance the value of the book 
as a reference. 

The organization of the book is veiy logical, though 
possibly at the expense of introducing certain pedagogical 
difficulties, since the phenomena to be explained and 
their interest and relation to other knowledge do not 
become fully evident until the later chapters. In the 
Introduction a discussion of the symmetry properties of 
molecules is immediately preeented^ greatly facilitating 
the later discussion. Chapters I and II, which deal with 
notation and Botation Spectra, and Vibrations and Vi¬ 
brational Energy Levels, respectively, are primarily a 
theoretleal diseuuion of the arrangement of the energy 
levels of molecules, of their degeneracy, and of their 
symmetry propertUn, The treatment is very complete, 
and, Its in other sections of the book, aUemative ap- 
pronthee to & given subject are often presented. In 
nmiiy ea*es proofs are not given, vddeh oocaslonally 
seems ttaforthnate. Eor the reader who is not interested 
in own sake It may appear that undue 



HERE’S WHY CcLStlc 
PRECISION INCUBATORS 
Give rigid temperature control 

It is the Triple WaU of the 
OasUe Precision Incubator that 
guarantees exactness in inouba- 
tion. A water jacket enclosed 
by dead air space surrounds the 
chamber on all sides. Carefully 
regulated heat applied to the 
water in the jacket heats the 
chamber by radiation, which 
means uniform penetration 
throughout. 

These triple-wall, water-jacketed Incubators are preferred 
for these features: 

%« 0. Uniformity: Never as much as a degree variation 
between top and bottom of chamber when loaded. 

% to 34^ 0. Constancy: Never more than a fraction of 
a degree variation at the thermometer-’^ven though 
room temperature may fluotoate between 10 and 
85® C. 

Humidity: Fresh air circulates through chambet con¬ 
stantly. This air is preheated m tubes passing 
through water jacket. 

96% Usable Capacity: Praetioally no space is wasted by 
heaters or controls, or by "hot and cold spota" 

For farther information on these Castle Precision Incu¬ 
bators, write: Wilmot Castle Co., 1218 University Ave., 
Boehester 7, N. T. 
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space 1 b devoted to eome partieularB which will Beldomi 
if ever, be observable by experiment. 

It is not until Chapters III and IV that the signid- 
cance of much of the preceding discussion will become 
evident to the reader who is not fully conversant with 
the subject. For many readers the main value of the 
book will lie in these chapters. In Chapter III, after on 
introduction to Vibrational Infrared and Baman Spectra, 
dn exhaustive and critical review is given of existing 
data ou all moJecules up to the twelve-atomic. The un¬ 
satisfactory condition of certain analyses is pointed out, 
and this section should prove stimulating in its sugges¬ 
tions for future work. Chapter IV deals with the Inter¬ 
action of Rotation and Vibration and is adequately 
illustrated by reprosontative examples of vibration-rota¬ 
tion spectra. The collections of molecular constants 
obtained from rotational analyses will be useful for ref¬ 
erence. Chapter V, which concludes the book, deals with 
the applications of molecular spectroscopy and is com¬ 
paratively brief. It may prove somewhat disappointing 
to certain readers. Had it been more comprobonsive, the 
need for the book itself would have been more evident. 

The scope of the book and its possible relation to 
future applications of spectroscopy is naturally restricted 
by the fact that it deals with molecules of a limited sise, 
for which a more or less complete analysis of the spec¬ 
trum can be anticipated. This is illustrated by the fact 
that the most significant spectroscopic investigations on 
intramolecular hydrogen bonding have not been men¬ 
tioned, and that other qualitative, though important, ap¬ 
plications of spectroscopy have not been covered. 

It is unfortunate that it was necessary to print this 
book in a type which Is at best too small and, in very 
considerable sections, so small as to bo a very severe 
strain on the eyes. 

Kichard M. Badgeb 

Gates and Crellin Lahoratories of Chemistry 
California Institute of Technology^ Pasadena 

Vranium and atomic power. Jack De Ment and H. C 

Dake. Brooklyn: Qiemical Publishing Co., 1945. Pp. 

x + 343. $4.00. 

The uranium atom, possessing as it does extraordinary 
chemical as well as nuclear properties, is a difficult sub¬ 
ject for a book. The usual procedure is to stress either 
the ordinary chemical properties of such an element or its 
nuclear or radioactive properties, but not both. The 
present volume does not deviate in this regard. It is far 
more concerned with the chemical properties of the ele¬ 
ment than with the properties of its nuclei, though it 
pays extended attention to some of the more recent and 
spectacular results. One finds a considerable increase in 
emphasis on the atomic energy In contrasting this second 
edition with the first edition, which is understandable. 

As a chemical treatise, this volume is extraordinary. 
It reports in some detail a considerable number of facts 
about uranium and uranium ores which are normally 
omitted In standard reference volumes. For this reason, 
it has some real interest. On the other hand, the chem* 
iatry ia rathOT incomplete and unsystematic. Ko serious 


attempt ia made to correlate the properties of uranium 
with the neighboring elements of the periodic table, and 
great stress ia laid on certain less fundamental properties, 
such as the fluorescence of uranium salts. 

On the whole, this volume is a sort of collection of bits 
of information about the ordinary chemical and mineral* 
ogical properties of uranium compounds, with a consider¬ 
able amount of rather heterogeneous writing about the 
more spectacular nuclear propertiDB of the element. The 
title of the volume ia misleading, because little of an 
autboritative nature is said about atomic power. 

W. F, liIBBT 

Institute for Nuclear Studies^ Vniversity of Chicago 

Kilgore-Magnuson Bill 

{Continued from p, 230) 

Definitions 

Sec. 12. As used in this Act— 

(a) “Research and development^ means theoretical 
analysis, exploration, and experimentation in any field 
of science (including but not limited to the mathe¬ 
matical, physical, biological, medical, engineering, and 
social sciences), and the extension of investigative 
findings and theories of a scientific or technical na¬ 
ture into practical application, including the ex¬ 
perimental production and testing of models and 
processes, 

(b) “Federally financed research and development'^ 
means research and development conducted directly by 
the Federal Government and all other research and 
development financed in whole or in part directly by 
the Federal Government from funds designated for 
research and development, under a contract, grant, 
or other direct form of financial assistance for re¬ 
search and development. 

(c) “Government agency” includes departments, 
independent agencies and commissions, corporations, 
and other instrumentalities of the Federal Govern¬ 
ment. 

(d' “Organisations includes State and Local gov¬ 
ernment agencies, corporations, partnerships, non¬ 
profit institutions, and individuals. 

(e) “Scholarships and fellowships^' means stipends 
covering tuition and other fees, and such living, 
travel, and other expenses as the Administrator may 
determine. 


Sccmmng Science — 

At a meeting of the New York Section of the Ameri¬ 
can Chemical Society it was announced that several 
steel and iron companies in this country have idready 
established very complete micrographic laboratories 
where in throe hours an accurate determination of the 
condition of any specimen of the daily output may 
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Science and Man’s Dilemma 

Bruce L. Melvin 

Secr^ary, Section K, AAAS 


T he physical laws used in the production 

of the atomic bomb were not new to the physi¬ 
cists; but it took the destruction of two Japa¬ 
nese cities to reveal to the moss of humanity the fact 
that man today^ as never before, has the power to de¬ 
stroy himself ooxnpletoly. Humanity is now haunted 
by an uneasy fear that an unconquerable monster has 
been released. But uneasiness and alarm possessed the 
student of human welfare before Hiroshima was de¬ 
stroyed. Lewis Mumford, months prior to that date 
wrote: 

Modern man is the victim of the very instruments he 
values most. Every gain in power, every mastery of the 
natural forces, every scientific addition to knowledge, 
has proved potentially dangerous because it has not been 
accompanied by equal gains in self-understanding and 
selftdlsoipline. We have sought to attain perfection by 
eliminating this human element. The disproportionate 
development of the sciences themselves only hasten the 
benign end (The of man, p. 393). 

This quotation oiystallizes two most disturbing 
questions: Does humanity know how to live with the 
physical power it possesses t Can science, or can man 
by nsing scientific methods, control his own destiny T 
Preponderating evidence forces negative answers 
to both these questions. World War II, with its 
wholesale destruction, is followed by starvation, cold, 
and disease. The United States failed to solve its 
human problems of poverty and unemployment that 
broke the spirit and injured the health of millions 
during the IQSO’s. It took the global cataclysm to 
provide jobs for the mass of our working popula¬ 
tion; unemployment was conquered by forces of de¬ 
struction rather than by constructive effort 
America and American scientists now hold a imique 
position of power on the one hand and a national 
^md a global responsibility on the other. Spengler 
observed prevalent characteristics of the German so¬ 
ciety, and upon his observations forecast the doom 
of the West. Concentration camps and scientifically 
designed murders attest the itbility be possessed to 
peroeiv^ treads. A dominant fear on the part of the 


student of cultures now is that German depravity 
was only a forerunner of a general depravity towards 
which all Western civilisation is descending. To 
examine this possibility and to help define more suc¬ 
cinctly the dilemma facing science a few facts re¬ 
specting trends in pre-Hitler Germany and preaent- 
day America are first given, followed by a few 
suggestions as to what scientists may do. 

Pre-Hitler Geruakt 

The pertinent fact about Germany, for the scientist, 
is that Germany was a world loader in science before 
World War I and between the two wars. Unhappily, 
the years between 1933 and 1939 saw the scientists of 
that country make a retreat from the free spirit of 
scientific discovery and become not free men but Nazi 
tools. Some of the great scientists fled, but the 
majority-—as did the German Universities—became 
only putty in the hands of a state morality that used 
scientific methods to perpetrate legalized crimes and 
infiata the egos of the perpetrators. The philosopher 
of degradation, Spengler, some years before Hitler, 
did not see science as a tool in the service of man, 
but saw in it an instrument for the attainment of the 
supremacy of a few over many, as the rule of the 
technics, and as a means of routinizing and devaluat¬ 
ing the individual. Though he marshaled his facts 
from the entire panorama of history, he could not 
have ventured on such a thesis had he not felt the 
chilly winds of Germany's mechanized objective life 
on the one hand and her subjective fear, frustration, 
and insecurity on the other. It was from a people, 
part of whom were highly trained in scientific methods 
but who had lost hope of securing jobtf or making 
their adjustment into society, that Hitler built his 
regimented machine. The Germans, trained and un¬ 
trained, who had suffered from insecurity and fmstrar 
tion were willing to fall into the goose step when 
ordered, to accept supinely a suggestion to persecute 
the Jews, or to desist from any act, regardless of 
how strongly it might be morally impelled, if it was 
**vetboteh/' 
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Out of race prejudice Hitler erected race hatred 
and race slaughter; from pergonal despair, frustra¬ 
tion, and social disorganization he built individual 
pride and his “new*’ social order. By accusations, 
persecutions, haranguings, marching, singing, Hitler 
brought unity out of disunity, fanaticism out of de¬ 
spair, transferred feeling of guilt and failure from 
the Germans to others, and set his nation on the high 
road of its own destruction. All this after a distin¬ 
guished record of accomplishments in science! Per¬ 
tinent to this fact Lewis Mumford asks: 

Had not Germany long led the world in philosophy, iu 
music, iu scholarship, in the sciences? So convinced, 
indeed, was a large part of mankind of the soundness 
of this civilization that it refused to heed the malignity 
of the Faseista’ inventions or the hideous results that 
flowed from them {The condition of man^ p. 369). 

Then there was the wild inflation and the economic 
depression in which security was taken from millions 
overnight. Germany could not withstand the impact 
of poverty and widespread unemployment. Hitler 
gave work. Indeed, it may be observed that a spear¬ 
head—if. not the spearhead of the early Nazi iriovo- 
ment—were some 60,000 technically trained college 
men who could not find a niche in Germany’s economic 
organization. 

Symptoms in American Life 

It would be foolhardy to assert that America will 
immediately go the way of Germany, but some of the 
some symptomatic trends of destruction once preva¬ 
lent in Germany may be observed in America. An 
eminent economist, some three years ago when under 
fire by a Congressional Committee for what the Con¬ 
gressmen thought he believed, said to the author: “In 
1933 I told my German friends in Berlin what was 
coming. They would not believe me. Now I fear 
for the United Stales.” A second widely known 
American scholar, who lived for three years with a 
Nazi husband in Germany during Hitler’s ascendency, 
recently remarked: “I see so many signs in America, 
like those so prevalent during those years, that I 
shudder for the future.” Neither of these is an 
alarmist; botlj arc highly trained social scientists. 

One of the most vicious of these signs is race 
prejudice, which has raised its ugly head out of many 
psychoeeonomic quagmires since Pearl Harbor to 
strike violently against the Arnerican-bom Japanese, 
the Negroes, and the Jews. This green-headed hatred, 
if limited evidence can be trusted, appeared more and 
more frequently and in widely scattered places as 
America approached victory. Within a few montlis 
preceding VE-Day there were 16 shooting incidents 
in California directed at the Japanese-Americans. 


Hi'S. Agnes Meyer^ in the Washington Post, 4 May 
1945, wrote; “In California Americans of Japanese 
extraction are being terrorized with shootings and 
dynamite bombs, yet the terrorists are exonerated by 
juries on the statement of their council, ^This is a 
white man’s country.’ Prejudice, fear and greed pre¬ 
vent the local authorities from protecting the homes 
of our fighting men whose parents were Japanese.” 
Moreover, the Supreme Court approved “our worst 
war-time mistakes,” the removal of the Japanese from 
the West Coast, which, according to Eugene V. Ros- 
tow (Harper's Magazine, September 1945), “was an 
injustice in no way required or justified by the war.” 

Other type.s of race hatred have sprung up like 
w'oeds in a fertile field. Anti-Jewish antagonism ap¬ 
pears to have been systematically organized in New 
England. In some cities hatred has bt?en intensified 
against the Jews and, in other places, against the 
Catholics. Not all who know the situation are opposed 
to it. Racial hatreds and accompanying violence stem 
from definite psychological chiiracteristics of indi¬ 
viduals and econo mi 0 and soeiologioal traits of the 
society. Hatreds accompanied by jealousy, a feeling 
of insecurity, frustration, disappointment with life 
goals, the desire for dominance, and a paucity of 
individual and social guidance of ideals are among 
the maladies of man’s spirit. These are the subjective 
traits of the inner man that parallel social disorgani¬ 
zation. America was badly disorganized during the 
1930’s but did not know it. The failure then l-o meet 
the human problems of inadequate food and protec¬ 
tion of health was a national scandal later revealed 
by the Selective Service examinations. Of 10,000,000 
men examined by local draft boards between 7 Deoem- 
ber 1941 and 31 December 1943, 3,600,000, or over 
onc-tbird, were physically unfit. Before Pearl Har¬ 
bor, when the physical standards were at their highest 
level, 62.6 per cent of all men examined were rejected. 
Those who studied the problems of the growing num¬ 
bers of unemployed and maladjusted youth during 
the 1930’8 were in no way surprised that the report 
on the “Physical examinations of Selective Service 
registrants during the war-time” read: . . while 

the standards maintained by the military forces have 
been admittedly high, the prevalence of disqualifying 
defects has become a matter of national concern, 
not only from the viewpoint of the armed forces, hut 
from the standpoint of national health as well.” 

Other prewar characteristics reveal the amnesia in 
our social body. The marked phenomena of the 
1920 ’b were the dominance of gangsterism, lawless¬ 
ness and a mad race for gain by chance and specula¬ 
tion, and the heavy migration from country to city. 
When the United States floundered in the whirlpool 
of depression, all ameliorative measures were eon- 
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stiwtly maclime-gunned by intrenched interests and 
weiU-intentioned guardians of the status quo. Our 
real moral flabbiness was most blatantly revealed in 
our refusal to raise a Anger against international 
aggression, first in Asia and then in Europe. We 
turned against the gangsters when their depredations 
became so widespread that no citizen was safe; we 
arose against the international gangsters after we 
were attacked. 

Then there is another possibility: the United States 
may follow a course of inflation and complete disor¬ 
ganization. If the United States again goes on a 
wild spree of buying, selling, and speculation, it is 
to be expected that we shall plunge into another 
depression in which all the above-mentioned trends 
which lead to an authoritarian society will rush forth 
like a desert brook—having only trickles in tlic dry 
season but a dangerous, devastating flood when the 
rain comes. The symptoms of complete social and 
^ economic disorganization are with us. Strikes, picket 
lines, tear gas, refusal to compromise—all are marks 
of growing factionalism, distrust^ fear. These mala¬ 
dies cannot be put down by the physical inventions, 
but they may be cured by the soientiflo method. 

SeiKKOB XKD THB FUTITRE 

What happens in America will go far in determin¬ 
ing the destiny of the world. Moreover, if wo cannot 
solve our own problems, how can we give adequate 
aid to those baffling situations that belong to world 
affairsT There are two courses to follow: to accept 
the destruction of man as inevitable, or to take hold 
of national and world problems involving the biologi¬ 
cal and psychological man, and economic, political, 
and social relations in both national and international 
realms. 

The implications of the foregoing discussion, when 
coupled with man's new-found atomic power, are 
^ ominous; they forecast the inevitable rapid destruc¬ 
tion of man, the first of these alternatives. This is 
in accordance with conclusions held by some scien¬ 
tists, For example, Dr. Qerrit S. Miller, Jr., writing 
in Science, when the man on the street had not 
dreamed of the atomic bomb ((Science, 1941, 94,163- 
164), said! 

* in his mental constitution man unites the dominat- 
type of social behavior that is common to most an¬ 
thropoid primates . . . with such a unique genius for 
** implementingIt as to make a totally new phenomenon 
in animal evolution. This combination may well prove to 
be, in the end, as racially lethal as the huge size and 
great bodily fpeoialixation of titanothores, proboseidlanB 
and dinosaurs appear to have been in the past. 

t That type of looial behavior is domination or, as the 
PBy^logists may ooU it, the desire to dominate. 


War, the desire for huge fortunes, the urge to surpass 
others (all basic in our economic, political, and social 
systems) are expressions of this primate character¬ 
istic, if the present writer understands the quotation 
correctly. Science has now put into the hands of 
the highest form of primate the power of his own 
destruction. 

But what has science to offer man by which he can 
save himself? What can science offer the American 
politician as well as the American citizen that it did 
not give to the Germans? The first contribution it 
can make is the basic philosophy that has made science 
possible, namely, the openminded search for truth. 
Respecting racial hatreds, tlie anthropologists have 
amply shown that there are no basic differences among 
races. Therefore, scientists of all types have the re¬ 
sponsibility of helping to put that fact into practice 
in our society. 

If this is to bo done, it requires man, the primate, 
to conquer his own innate characteristic, which is the 
urge for domination. It is in this respect that “mod¬ 
ern man is obsolete, a self-made anachronism becom¬ 
ing more incongruous by the minute. He has exalted 
change in everything but himself. He has leaped 
centuries ahead in inventing a new world to live in 
but ho knows little or nothing about his own part in 
that world'^ (Norman Cousins. Modern man is obso¬ 
lete. New York: Viking Press, 1945). 

As human beings we do not like to accept destruc¬ 
tion as inevitable or to feel that the biological and 
psychological man is obsolete, but to solve the socio¬ 
economic and sociopsychological problems or to con¬ 
trol the trends in these fields, science must push back 
many frontiers and at the same time apply the scien¬ 
tific method to the results of its own discoveries. The 
physical, biological, and social sciences have made 
greater advancement in the past 50 years than during 
the preceding 50 centuries. The fact that the advance 
of science may be paralleled by public and personal 
moral decay is enough to challenge the most critical, 
especially if he has any interest in human society 
beyond his own laboratory or personal advancement. 

Pure scientists must become human beings and not 
claim for themselves the right to he independent of 
all values. No one can question this as a requisite for 
advancement in science, but the maintenance of pure 
science docs not excuse the scientist from applying 
his methods to the problems of human society. It is 
the belief of the present writer that the scientific 
method can be used in planning for the coming atomic 
age. The coal age, the petroleum age, the electric age 
were ushered in with no foresight Hogbon, in his 
Retreat from reason, has this to say: bluudered 

into the age of coal and steel with no provision. We 
are now blundering on the threshold of an era of 
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technioai changes which may have more draatio con- 
sequences’’ (p. 03), Scientiho method has shown the 
way to extrapolate in dealing with physical and bio¬ 
logical facts. This same method can be used in the 
social sciences to project an economic, social, and 
political organization that will meet man’s external 
needs, especially in relation to the human values, 
health, love, emotional adjustment, and security. 

Physical, biological, and social scientists can no 
longer remain compartmentalized. This applies to 
all types of problems whether they bo those of hous¬ 
ing and slum clearance, developments of more nutri¬ 
tious soya beans, or the cure and prevention of the 
development of millions of physical, mental, and emo¬ 
tional defectives such as were found by the draft. 
The defects of those from the Appalachian Highlands 
rejected by the draft should be studied by the econo¬ 
mists, sociologists, psychologists, nutritionists, soil 
chemists, as well as specialists in public health. 

The English scientists appear to be pointing the 
way along these lines; at least they are very much 
alive to the situation. Their general position, given 
in Advance of science, August 1943 and September 
1944, two publications of the British Association for 
the Advancement of Science, are here presented. 

Science, which is the search for truth, devotes itself 
to the study of the universe in which we live, ‘’espe¬ 
cially to the study of the natural processes by obser¬ 
vation and experiment.” But the truths that have 
been discovered throu^ science have been directed 
away from the humanities. In fact, the natural sci¬ 
ences lost their place among the humanities ’’when the 
technological demands of modern institutionalism 
claimed for themselves a status apart from and alter¬ 
native to the ’more humane’ studies as it became the 
fashion to call them, in the hope of producing experts 
and specialists in some one line of lucrative research 
at the age of twenty-two or twenty-three” (Prof. Sir 
John L. Meyers, PJB.A,). Perhaps by reason of high 
specialization during the war years science, neces¬ 
sarily and with success, was turned to the augmenta¬ 
tion of destruction. This had to bo. Moreover, 
future historians will tell us how dose Germany, 
through her technical power, come to destroying 
England and holding the European Continent, 

Prom mature thinking, the British scientists have 
concluded that the function of science is to serve 
society in ways other than by providing machines and 
gadgets for commercial channels. They see a sphere 
of activity and service far beyond these limits. They 
hold that “there is no department of human activity 
that oBnnot be approached in the scientific spdrit” 
(F. B. Q. Duckworth). Recognizing the power of 
science, another wrote: "But now that science is on 
its way to a place in the sun, is there no risk of our 


Vol. 103, 26^ 

failing ... to turn out balanced eitizenst It semos 
to me that the risk is great--and all the greater be¬ 
cause in these war years our energies have been rightly 
concentrated on practical ends—^unless we are pre¬ 
pared to face the question squarely, what is the cul¬ 
tural value of science t” 

Further conclusions provide a base for the scientist 
who is interested in the ills of humanity. “European 
civilization has not yet decided the exact form of the 
more social view of man to which it seems to be 
returning.” In contrast to the authoritarian approach 
such OB that pursued by the Nazi, “we should like to 
see clearly the development of an outlook which would 
continue to afQrm the value of the individual while at 
the same time seeing him as a being formed by and 
forming the society of which he is a member . . . the 
sciences that treat man as a complete organism have 
been very little developed” (Dr. C. H. Waddington). 

“The pivotal question of the postwar reconstruc¬ 
tion is the ordinary living of the ordinary man. This 
is where the citizen meets science and has to meet 
problems of applied science most frequently and most 
urgently. But the central scientific subject ... is 
most often overlooked and is the most important of 
all. 1 refer to the human. . . . According to the psy¬ 
chologists, no man is complete and healthy unless he 
has moral or ethical standards which he feels he can 
trust” (Mr. N. F. Sheppard). 

The responsibilities of the scientists wore recognized. 
“The time has now come when every scientist must 
realize how his work is related to social and economic 
conditions. It is clear, that as much as any dass 
of workers, it will be erven more evident that recon¬ 
struction, if it is to be successful and permanent, must 
be built within such a social framework that it is able 
to give to the community the full benefits which accrue 
from the work of the scientists. . . . We must make 
our work in the field of the social relations of science 
a living force of immediate effectiveness and value.” 

AocKPTANcaa of Responsibility 

Many scientists of America are awake; they see Uie 
ilb of human relations (intra- and international) and 
the dangers of aggravating those ills. liSwrence SL 
Frank pointed out {Scienee, 1945, 101,433-434) that 
the major threat of our age is the discrepancy be¬ 
tween advancing technology and our established 
practices and organizations. Dr, Harlow Sbapley 
(Marper^B Magazine, October 1945), aptly states that 
in Russia the conception of science is much broader 
than among us. There the social and historical BoienocC 
are on a par with the physical and biological acieno^. 
Captain John G. Jenkins, PSKR, in speaking on 
jmbject, "New opportunities and new i^qmtsildlitiM 
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for the payebologiet” (Sdenee, 1946, lOS, 33-38), 
asserts that psychology must of necessity enter 
stage of Boeial loyalty and social responsibility.” 

In the hearings on the establishment of a National 
Science Ponndation, before the Subcommittee on War 
Mobilisation of the Senate Committee on Military 
Affairs, recognition was given to the necessity for a 
unified approach to the problems of mankind. Dr. 
F. B. Moulton, Permanent Secretary of the American 
Association for the Advancement of Science, an emi¬ 
nent mathematician and astronomer, urged the neces¬ 
sity of including the social sciences in any program 


involving the research of sneh a foundation* The 
testimony given in these hearmgs largely supported 
the position that the Government should support re- 
search in all fields of fundamental scientific inquiry. 
Then the President, in his message recommending 
legislation for scientific research, asked for the inclu¬ 
sion of the social sciences. 

These are all straws pointing in the wind, but there 
are adverse currents. We who believe in the position 
taken in this discussion can only be satisfied when 
there are strong signposts telling exactly where we 
are going. 


Associatim Affairs 


Revision of the Association’s Constitution 

A Statement by the Special Committee on Constitution and Bylaws 
Otis W. Caldwell, Burton £. Livingston (Chairman), and F. R. Moulton 


A t a meeting held u noveaiber 1945, 

the Executive Committee directed that the 
proposed revision of the Association's Con¬ 
stitution be republished in Science and that it be 
presented, as an amendment to the present Constitu¬ 
tion, for ratification at a general session of the ap¬ 
proaching fourth St. Louis meeting. It is here pub¬ 
lished for the second time, as it appeared in Science 
for 1 September 1944. The present Constitution was 
last published in Science for 6 June 1941. It is pub¬ 
lished again here to facilitate comparison. 

The original “Objects and Rules of the Association” 
were amended to become the First Constitution in 
1851. A partial revision was made in 1856, and the 
Second Constitution was ratified in 1874, at which 
time the Association was incorporated under the laws 
of the Commonwealth of Massachusetts. Prior to 
1687, the Standing Committee of the Association con¬ 
trolled Association affairs, but in that year the Stand¬ 
ing Committee became the Association Council. The 
Council has been the official governing body since that 
time^ 

In 1917 a special committee—consisting of J. Mc- 
Ejsen Gatt^, ehedrman, Herman L. Fairchild, and 
Daniel T. MaeDougal—undertook a thorough revision 
of the Second Constitution. On reoommendatioD of 
that Committee, the Third Constitution was ratified 
at Idle tiiird 8t Louis meeting. With a few minor 
it has been in force since 3 January 

^ 1630, 


On 30 December 1939 the Executive Committee of 
the Council named a special committee to revise the 
Constitution still further. That committee consisted 
of B. E. Ldvingsion, chairman^ E. R. Long, and F. R. 
Moulton. On the resignation of Dr. Long in 1942, 
because of pressing duties connected with national 
defense and the war, the Executive Committee named 
Dr. 0. W. Caldwell to succeed him. After intensive 
study of numerous suggestions and proposals, some 
of which had been brought forward in a prolonged 
discussion at the Dallas session of the Secretaries’ 
Conference, this special committee presented a pro¬ 
posed new Constitution to the Executive Committee 
on 6 August 1944, recommending that this document 
be submitted for ratification at a general session of the 
approaching, annual meeting for 1044, at Cleveland. 

That recommendation was approved by the Council, 
but the proposed Fourth Constitution failed to receive 
a unanimous vote for ratification at the Cleveland 
general session when presented, although it received 
all but one of the votes that were recorded. It is 
therefore to be submitted again, this time to a gen¬ 
eral session at the next succeeding annual meeting, 
which will be the approaching St. Louis meeting. As 
before, it is to be proposed as an amendment to the 
present Third Constittition, which provides as follows; 

AwncLz 11, Auteeation of the CfoNSTrnmoK, TkU 
ComHtuiion vnay 6e amended at a ffenetal eeesion ky 
iananemone vets or by a maioriiy vote at two coascou- 
tttw aaiMMd meetinffe. 
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A majority vote of approval at St. Louis would 
complete the act of ratification, and the new Consti- 
tution would then become effective one month there¬ 
after. The proposed revision includes numerous 
changes of wording and some changes in the general 
organization of tlie Association, and amendments 
adopted from time to lime in the last twenty-five 
years are duly incorporated. Tlie special committee 
expects to undertake u thorough revision of tiie By¬ 
laws and Rules of Procedure if the new Constitution 
is ratified. 

The Proposed New Constitution 

Abticlk I— OnjxcTS 

The objects of the American Association for the Ad¬ 
vancement of Science arc to further the work of scion- 
tista, to facilitate cooperation among them, to improve 
the effectiveness of science in the promotion of human 
welfare, and to increase public understanding and ap¬ 
preciation of the importance and promise of the methods 
of science in human progress. The Association is a non¬ 
profit scientific and educational organization. It aims to 
conduct meetings and con fere ncos of those interestod in 
the various branches of science and education, to produce 
and distribute publications, to administer gifts and be¬ 
quests as prescribed by the donors thereof, to provide 
support for research, to arrange awards fot the accom¬ 
plishment of scientific work, to cooperate with other 
organizations in the advancement of science and to 
engage in such other activities as shall have been author¬ 
ized by the Council. 

Aeticle II— Members 

Stciion J. The membership of the Association sbalj 
consist of Annual Members, Life Members, Sustaining 
Members, Honorary Members and Emeritus Members. 
Admission to each of these five classes of membership 
shall be in accordance with the provision of Section 2 
of this Article and with such relevant rules as the Council 
shall have prescribed. The Council may establish addi¬ 
tional classes of membership. 

Section ;S, (a) Annual Member a. Any person, insti¬ 

tution or organization may be admitted to annual mem¬ 
bership. Each Annual Member shall have such rights 
and privileges and shall pay such annual dues as the 
Council shall have prescribed. 

(b) Life Members, Any person making to the Trust 
Funds of the Association a life-membership contribution 
of such amount as the Council shall have prescribed may 
be admitted to life membership. Each Life Member 
shall be exempt from the payment of annual dues and 
shall have all the privileges of an annual member through¬ 
out life. 

(c) Sustaining Members. Any person making to the 
Trust Funds of the Association a sustaining-membership 
contribution of such amount as the Council shall have 
prescribed shall be the founder of a Bustaining Member¬ 
ship, which shall bear his name and shall be maintained in 
perpetuity as a trust. Each Incumbent of a sustaining 


membership shall hare all the privileges of a life member. 
The first incumbent of a sustaining membership may be 
either the founder himself or another person named by 
him, as ho may choose. On the death or resignation of 
an incumbent, the Executive Committee shall name an¬ 
other person to hold the membership throughout life. 

(d) lionorary Members. Any person may be admitted 
to honorary membership under such c^onditious as the 
Council shall have proscribed. Eacli Honorary Member 
shall be exempt from the payment of annual dues and 
shall have all the privileges of an annual member through¬ 
out life. 

(e) Lmeritus Mcmhere, Any individual annual znem^ 
ber may be admitted to emeritus membership under such 
conditions as the Council shall have prescribed. Each 
Emeritus Member shall be exempt from the payment of 
annual duos and shall have all the privileges of an annual 
member throughout life. 

Section 3. Fellows. Any person who shall have made 
a meritorious contribution to science may become a Fel¬ 
low of the Association, under such procedures for nomi¬ 
nation and election as the Council shall have prescribed. 

Article III— Ofeicees 

Section 1. The officers of the Association shall be (a) 
General Officers, elected from among the Fellows by 
ballot of the Council, and (b) Administrative Ofificers, 
elected by the Executive Committee as prescribed in 
Section 3 of this Article. 

Section £. General Officers. The general officers of 
the Association shall be a President Elect, a President, 
a Retiring President, and a Vice President for each Sec¬ 
tion. The term of office of the general officers shall be 
one year. The term of office of the President Elect and 
of the Vice Presidents shall begin on the January 
fifteenth following their election. At the close of the 
one-ycar term of the President Elect he shall become 
President, and at the close of the one-year term of the 
President he shall become Retiring President. In the 
event of a vacancy in the office of President, the Presi¬ 
dent Elect shall become President. In the event of a 
vacancy in the office of President Elect, the Executive 
Committee shall make a pro tempore appointment to hold 
until the vacancy shall have been filled by ballot of the 
Council. In the event of a vacancy in the office of Vice 
President, the Executive Committee shall fill the vacancy 
by appointment. 

Section S. Administrative Officers. The administra¬ 
tive officers shall be an Administrative Secretary, an As¬ 
sistant Administrative Secretary, a General Secretary, a 
Treasurer, and a Secretary of each Section. The term 
of office of each administrative officer shall be four years, 
or a shorter term if so determined by the Executive Com¬ 
mittee. Unless otherwise determined at the time of bis 
election, his term shall begin on the January fifteenth 
following his election. The Administrative Secretary, the 
Assistant Administrative Secretary, the General Secretary 
and the Treasurer shall be elected by the Executive Oom- 
mittee. The Secretaries of the Sections shall be nomi¬ 
nated from among the Fellows by the reipeotive SeoUpii 
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CommitteeB and elected hy the Executive Committee. In 
the event of a vacancy in the ofdoe of on adininietrative 
oihcer^ the Executive Committee shall £11 the vacancy for 
the remainder of the uncxpired term. Additional ad* 
minietratlve oiSicerB may be authorized by the Council, 
to be elected or appointed by the Executive Committee 
according to such rules and for such terms as the Council 
shall have determined in each instance. 

AKTICLK IV—COUNCIti 

Section f. Control of all affairs of the Association is 
vested in the Council, which shall have power to review 
and to amend or rescind its own actions and all actions 
taken by the Executive Committee or by other agents to 
whom powers are delegated by this Constitution or shall 
have been delegated by the Council. The Council shall 
enact such bylaws as it may deem douirablo, each of 
which shall remain in force until amended or rescinded 
by action of the Council. 

Section £, The Council shall consist of (a) the Presi* 
dent Elect, the President, the Retiring l^reaideiit, the Vice 
Presidents, the Secretaries of the Sections, the Admiuis* 
tratlve Secretary, the General Secretary, the Treasurer 
and the eight elected members of the Executive Ooin- 
mittoe; (b) one Pellow elected by each regional Division 
of the Association; and (c) the representatives of affili¬ 
ated organizations, as provided for in Article VII, Sec¬ 
tion 2, of this Constitution. Each Council member shall 
serve until his successor shall have taken oMce. The 
President shall be chairman of the Council; if the Presi¬ 
dent shall be unable to sefve as chairman at any session, 
the Council mombors in attendance shall elect a chairman 
for that session. Twenty members of the Council shall 
constitute a quorum for the transaction of business. 

Section S, There shall be an Executive Committee of 
the Council, wliich shall execute such commitments as the 
Council may direct and shall make recommendations to 
the Council. Subject to this Constitution, to the bylaws, 
and to specific actions by the Council, the Executive Com¬ 
mittee shall have power to act for the Council when the 
Council is not in session. At each annual meeting of the 
Association the Executive Committee shall render to the 
Council a report on actions taken by the Committee for 
I the Council. The Executive Committee shall consist of 
thirteen members: the President Elect, the President, the 
Retiring President, the Administrative Secretary, the 
General Secretary, and eight Fellows elected by ballot of 
the Council, two each year for a term of four years. At 
any election of members of the Executive Committee, not 
more than one Fellow serving his fourth consecutive year 
as an elected member may be re-elected. In the event of 
a vacancy in the office of an elected member of the Ex¬ 
ecutive Committee, his successor for the remainder of the 
anexpired term shall be elected from among the Fellows 
hy ballot of the Council at the next annual election. Six 
members of the Executive Committee shall constitute a 
quorum for the transaction of businoss. The Retiring 
President of the Association shall be chairman of the 
Executive Committee; if he shall be unable to serve at 
^y session of the Committee, the Committee members in 
attendance idiall elect a ehalrman for that session. 


Section 4, There shall be a Finance Committee, oon* 
sisting of the Treasurer, the Administrative Secretary, 
and four membora elected by the Executive Committee, 
one each year fox a term of four years. The Finance 
Committee shall advise the Treasurer regarding purchases 
and sales of securities for the Association. Upon request 
of the Executive Committee, the Finance Committee shall 
make recommendations to the Executive Committee re¬ 
garding financial questions. The Finance Committee shall 
report its actions annually to the Executive Committee. 
The Chairman of the Finance Committee shall be one of 
its elected members, appointed by the Executive Com¬ 
mittee to serve throughout his term of membership in the 
Finance Committee, Any vacancy in the Finance Com¬ 
mittee shall be filled by the Executive Committee. Pour 
members of the Finance Committee shall constitute a 
quorum for the transaction of business. 

Section 6. The term of oifice of each of the eight 
elected members of the Executive Committee and of each 
of the four appointed members of the Finance Committee 
shall begin on the January fifteenth following his election 
or appointment, and each shall serve until his successor 
shall have taken office. 

Section fi. The Council may establish additional com¬ 
mittees, each of which shall include at least two members 
of the Council and shall stand until discharged. Such ad¬ 
ditional committees shall report to the Council at each 
annual meeting unless otherwise directed at the time of 
their establishment. 

ArtiolIb V— Sections 

Section 1, The Association shall consist of fifteen Sec¬ 
tions, designated as follows: Mathematics (A), Physics 
(B), Chemistry (C), Astronomy (D), Geology and Geog¬ 
raphy (E), Zoological Sciences (F), Botanical Sciences 
(G), Anthropology (H), Psychology (I), Social and Eco¬ 
nomic Sciences (K),-History and Philosophy of Science 
(L), Enginooring (M), Medical Sciences (N), Agricul¬ 
ture (O), and Educatiou (Q). Additional sections or 
subsections may bo establishod by vote of the Council. 
Each member of the Association may designate the sec¬ 
tion in which he wishes to bo enrolled and may designate 
one additional section in which he is interested. 

Section fi. The Vice President for a Section shall be 
ex offlcio chairman of that Section. 

Section The affairs of each Section shall be man¬ 
aged by a Section Committee consisting of (a) the Chair¬ 
man and the Secrotary of the Section; (b) other mem¬ 
bers of the Council who are primarily enrolled in the 
Section; and (c) four Fellows, one elected each year by 
the Section Committee for a term of four years. No per¬ 
son shall aorve concurrently in more than one Section 
Committee. If an elected member of a Section Committee 
shall have resigned or died, his saocessor for the re¬ 
mainder of the unexpired term shall be elected from 
among the Fellows by the Executive Committee, from 
nominations made by the Section Committee, One-third 
of the members of a Section Committee shall constitute 
a quorum for the transaction of business. 

fiaelioft 4. The Section Committee of each Section 
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ffhaJI proinota tiie work of tke Asaioeiatiott in its own iield 
and may organise eubcommitteee for that purpose. It 
ebali arrange such section programs as it shall deem 
desirable for meetings of the Aseodation^ either sepa¬ 
rately or in cooperation with other sections of the Asso¬ 
ciation or with independent soeietios. With the approval 
of the Executive Committee^ a Section Ck>mmitteQ may 
arrange section meetings to be held at places and times 
other than those of Association meetings. 

Akticue VI—^Divisions and Beanches 

Section I. Begional Divisions and Local Branches of 
the Association may be authorized by vote of the Council, 
for the purpose of promoting the work of the Association 
in their respective territories. 

Section £, Each Begional Division or Local Branch 
diall elect its officers for such terms as it shall prescribe 
and shall hold its meetings and conduct its affairs as it 
shall deem desirable, subject to the relevant provisions 
of this Constitution and of the Bylaws of the Association, 
and to such special provisions as the Council of the Asso¬ 
ciation shall have established. 

AATXOIJC VII— AmUATED AND ASSOCIATED 

Oeoakieations 

Section X, To facilitate cooperation between the Asso¬ 
ciation and other organizations, and among the latter, the 
Council may elect an organization to be an officially affili¬ 
ated or an officially associated academy or society. 

Section S, Each organization elected to be an Affili¬ 
ated Society shall be entitled to name one Bellow of the 
Association to represent it in the Council; if it has more 
than one hundred members who are Bellows of the Asso¬ 
ciation, it shall be entitled to name an additional Bellow 
of the Association to represent it in the Council. 

Article VIII—Meetings 

Section 1. The Association shall hold an annual meet¬ 
ing each year at such time and place as the Council shall 
have determined. Other meetings of the Association or 
of its sections may be authorized by the Council. 

Article IX— Pubucations 

Section 1, Summarized Proceedings of the Association 
and Directories of its Officers and Members shall be pub¬ 
lished at such times and in such manner as the Council 
shall have directed. By authorization of the Council, the 
Association may arrange for the production and distri¬ 
bution of journals, books, and other publications. 

Article X— Funds 

Section 1. Funds of the Association shall be classified 
as Current Funds, Investment Funds, and Trust Funds. 

(a) Current Funds shall include all duos of annual 
members, all receipts from publications and all other 
funds Toceived in the continuing operations of the Asso¬ 
ciation. 

(b) Investment Funds shall include all gifts and be- 
<|a#sts received without fecial restriction eonceming the 
use to be made of principal and ineome, and all other 


funds designated hj the Oouncil as isvestmeat funds. 
Investment Funds shall be invested U securities or oiher 
properties or held in each while awaiting investment. 
Both principal and income of Investment Funds may be 
used for any purpose, but only after specific appropria¬ 
tions by the Council. 

(e) Trust Funds shall consist of aU life-membership 
contributions, all sustaining-membership contributionB, 
all fimds appropriated by the Cooneil for establishing 
special life member^ps, all gifts and bequests accepted 
with Bpedfle restrictions prohibiting their allotment to 
either Current Funds or Investment Funds, and all other 
funds designated by the Council as Trust Funds. Trust 
funds shall be invested in securities or other income-pro¬ 
ducing properties, or held in cash while awaiting invest¬ 
ment. The principal of every trust fund shall be main¬ 
tained in perpetuity unless otherwise originally provided 
by the donor thereof or by the Council. Income from any 
trust fund shall be used only after special appropriation 
by the Council. Income from trust funds received as 
gifts or bequests may be appropriated only for purposes 
prescribed by the donors thereof, and income from other 
trust funds, except individual life-membership contribu¬ 
tionB while the contributors thereof are living, may be 
appropriated only for the support of research unless 
otherwise prescribed by the Council when the funds were 
established. It is provided that income from individual 
life-membership contributions may be appropriated by 
the Council for any purpose so long as the respective con¬ 
tributors are living. 

Section £• The Administrative Secretary shall be cus¬ 
todian of all Current Funds, which he shall collect 
disburse under the direction of the Executive Committee. 
He shall collect life-membership and sustaining-member¬ 
ship contributions and shall transfer them to the Trea¬ 
surer for allocation to Trust Funds. Every dieek issued 
by the office of the Administrative Secretary shall bear 
two signaturoB, those of the Administrative Swretary and 
the Assistant Administrative Secretary or those of the 
Treasurer and either the Administrative Secretary or the 
Assistant Administrative Secretary. The Administrative 
Secretary, the Assistant Administrative Secretary and the 
Treasurer shall be bonded in favor of the Association for 
such amounts os the Executive Committee shall have ' 
determined. 

Section S, The Treasurer shall be custodian of all In¬ 
vestment Funds, aU Trust Funds, and all other funds 
placed in his charge by action of the Council. He shall 
administer gifts and bequests in accordance with such 
provisions as shall have been made by the donors thereof. 
Unless otherwise directed by the Council, he shall sell 
securities from the investment portfolio of the Associa¬ 
tion, and purchase securities for the investment portfolio, 
in accordance with such advice of the Finance Committee 
as shall have been formally recorded in the minutes of its 
meetings. He shall collect the ineome of all funds tn his 
charge and shall dispose of it as directed by the Couheil. 
Every check issued by the office of the Treasurer 
bear iwo signatures, that of either the Treasurer or 
Chairman of the Finance Oommitfcee and that cf elther (« 
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the Aduinifftrativa Secretary or the Aaaifltaiit Admliiie< 
trative Secretary. 

AbTICUB XI—^BATinCATlON AND AUKNDMXNTB 

Section i. Thia Conatitution aball become effective 
one month after it aball have been ratified in accordance 
with the procedure establiabed for amending the Con- 
Btitutlon of 1919. It aball invalidate the Oouatitution of 
1919 and all amendments thereto. 

Section S. To become effective, any proposed amend¬ 
ment to this Constitution shall be approved by the 
Kxecntive Committee, published in the official journal 
of the Association at least one month prior to an*annual 
meeting of the Association, and ratified either (a) by a 
nine-tenths vote of the Council members present in a 
Council session of that meeting or (b) by a two-thirds 
vote of the Council members present in each of two 
Council sessions held at consecutive annual meetings of 
the Association. Batifled amendments shall be published 
promptly in the official journal of the Association and 
shall become effective one month after ratifleation. 


The Present Constitution 
In force since January 3, 1920i 

Ahticle 1— Objects 

The objects of the Association are to promote inter¬ 
course among those who are cultivating science in differ¬ 
ent parts of America, to cooperate with other scientific 
societies and institutions, to give a stronger and more 
general impulse and more systematic direction to scien¬ 
tific research, and to procure for the labors of scientific 
men increased facilities and a wider usefulness. 


Aktiols 2—Meubkbship 

Persons willing to cooperate in the work of the Asso¬ 
ciation may be elected to be members by the Oouncil. 
Members who are professionally engaged in scientific 
work or who have advanced science by research may be 
elected to be fellows. The Council shall fix the admission 
fees and dues (Deo. S7, 19S4). A member who pays at 
one time the sum of one hundred dollars to the Associa¬ 
tion becomes a life member and is exempt from further 
dues. A percK>n who gives one thousand dollars to the 
Association may be elected to be a sustaining member 
and is exempt from further dues. 


Aeticle 8—OmoEBJS 

The officers of the Association shall be elected by ballot 
by the (Council, and shall consist of a President, a Vice 
President from each Section, a Permanent Secretary, a 
General Secretary, a Treasurer and a Secretary of each 
Section. The President and the Vice Presidents diall be 
elected for one year, the other officers for four years. 
The officers shall perform the usual duties of these offices, 
BBder the directlcni of the Gouncil. 
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Abtiolb 4—Oouncil 

The Goimcil shall consist of the President, the Vice 
Presidents, the Permanent Secretary, the General Secre¬ 
tary, the Secretaries of the Sections, and the Treastirei, 
the members of the Executive Committee, ex offloio, if 
they are not othervnse members of the CoumU (Deo, S7, 
19SS)f of one fellow elected by each division, affiliated 
state academy, and (Dec. S7,19$S) affiliated society, and 
one additional follow from each affiliated society having 
more than 100 members who are fellows of the Associa¬ 
tion, and of eight fellows, two elected annually by the 
Council for a term of four years. There shall be an 
Executive Committee of the Council, consisting of the 
President, the Permanent Secretary, the General Secre¬ 
tary and eight members olectod by the Council, two an¬ 
nually for a term of four years, who shall be ex officio 
members of the Oouncil. The Council may appoint 
standing or temporary committees to make reports, to 
assist in the conduct of the work of the Association and 
to promote its objects. 

Article 6—Sections 

The Association shall be divided into the following Sec¬ 
tions: A, Mathematics; B, Physics; C, Chemistry; B, 
Astronomy; E, Geology and Geography; F, Zoological 
Sciences; G, Botanical Sciences; H, Anthropology; I, 
Psychology; K, Social and Economic Sciences; L, His¬ 
torical and Philological Sciences; M, Engineering; K, 
Medical Sciences; 0, Agriculture; P, Industrial Science 
(Dec. 28, 19SB ); Q, Education. Members of the Asso¬ 
ciation shall be members of that Section or of those Sec¬ 
tions under which their work or their interests fall. 
Members of the Section shall nominate to the Council a 
Chairman, who becomes ex officio a Vice President of the 
Association and whose term of office shall be one year, 
and a Secretary, whose term of office shall be four years. 
These officers, together with four fellows, one elected an¬ 
nually by the Section for a term of four years, and the 
representatives on the Council of affiliated societies in the 
same field shall form a Sectional Committee. This Com¬ 
mittee shall arrange the scientific programs of the meet¬ 
ings and may form sub-sections or hold joint meetings 
with other sections or other societies. It may appoint 
committees and shall in all ways promote the objects of 
the Association within its own field. 

Article 6—^DmaioNs and Branches 

Begional Divisions and Local Branches of the Associa¬ 
tion may be formed by vote of tho Council. Such Divi¬ 
sions and Branches may elect officers, hold meetings, ap¬ 
point committees, enter into relations with other societies 
and promote within their fields the objects of the Asso¬ 
ciation. 

Article 7—Absootated and Aftiluted Bootetieb 

National and local scientific societies may by vote of 
the Council, become associated with the Association. 
Those Associated Societies which the Council shall desig¬ 
nate as Affiliated Societies shall be ropresented on the 
Connell and on the Sectional Committees as provided in 
Artl^ 4 and 5. 
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Autiolx 8—Msbtxnob 

Tho ABsociation shall hold tm annual meeting at such 
time and place as may bo determined by the Council. 
Other meetings of the Association. and of the Sections 
may be authorised by the Council. The Divisions and the 
Branches may hold annual and other meetings. 

Abtici-k 9—Proceedings 

The proceedings of the Association and the list of offi¬ 
cers and members shall be published in such manner as 
the Council may direct. 

Article 10—Funds 

The Permanent Secretary shall collect the annual dues 
and make expenditures as directed by the Council. The 
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Ti^haurer shall deposit or inTost the penaaneiit funds of 
the Association^ as provided for trust funds by the laws 
of the state of Massachusetts or the state of Kew iTork^ 
Bequests and gifts will be administered in accordance 
with the provisions of the donors. The payments from 
sustaining and life members form part of the permanent 
fund, and the income (after the death of the xnember) 
shall be used for research, unless otherwise directed by 
unanimous vote of the Council or by a majority vote at 
two consecutive annual meetings. 

Article 11— Alteration or the Constitution 
This Constitution may be amended at a general session 
by unanimous vote or by a majority vote at two con¬ 
secutive annual meetings. 
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Audit of Financial Records of the Association for 1944 

F. R. Moulton 

Permanent Secretary^ AAAS^ WashingUm, D.C. 


Demands on certified accountants for reports of 
financial operations related to the war and income 
taxes have been so heavy that only on 21 January 
1946 did the Association receive the report of the 
audit of its books for the calendar year 1944, which 
is printed in full below. In recent months conditions 
hate improved and it is expected that the audit of 
the books of the Association for 1945 will be started 
in April or May 1946. 

In reading the following report of the audit of the 
books of the Asisociation by G. P. Graham & Com¬ 
pany, certified public accountants, it will be well to 
bear in mind that the endowments and other perma¬ 
nent funds of the Association are in the Treasurer's 
account and almost completely independent of the 
general operations of the Association. The audit of 
the general operations of the Association is presented 
under the heading “Office of the Permanent Secre¬ 


tary.” This is the part of the report that will be of 
greatest interest to most members and it can be read 
understandingly quite independently of what pre¬ 
cedes it. 

The first tabulation in both the Treasurer's aoebunts 
and those of the Office of the Permanent Secretary is 
the Balance Sheet, which presents in clear and con¬ 
densed form the condition of the respective accounts 
at the close of the year. The statement of Income and 
Expense in the report on the Office of the Permanent 
Secretary is a concise statement of the financial oper¬ 
ations of the general offices of the Association dur¬ 
ing the calendar year 1944. The “Comments” which 
precede the auditor's principal tabular reports con¬ 
tain important supplementary information about the 
financial operations of The Scientific Monthly, the 
payments toward the purchase of Science, and the 
AA AS-Gibson Island Research Conferences. 


January 21, 1946 

The American Association for the 
Advancement of Science 
Washinffton, D. C, 

We have audited the financial records of your 
Treasurer's office and of your Permanent Secretary's 
office for the year ended December 31, 1944, and sub¬ 
mit herewith our report consisting of exhibits and 
schedules (A-G) together with comments thereon. 


COMUBNTS 

The accounting records of the American Association 
for the Advancement of Science are kept at the gen¬ 
eral offices of the Association in the Smithsonian In¬ 
stitution BaUding, Washington, D. C., and consist of 
two separate sets of accounts. The records relating 
to the Treasurer's office include the details of all 
investments owned by the Association, income received; 
th^^wifrom, the disbursement of such income and A 
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complete record of mil endowment funds of the Asso- Other ehanges in endowment and reserve 
oiation. Certain funds of the AAA.S*GibBon Island during the year were as follows: 



research conferences are handled through the Trea¬ 
surer’s cash records but for the purposes of this re¬ 
port these items are shown separately. 

The accounts of the Permanent Secretary’s office 
reflect the general operations of the Association and 
include the record of membership dues paid, sales of 
publications and expenditures authorised by the Coun¬ 
cil or Executive Committee. 

Treasurer's Accounts 

The cash balances recorded in the Treasurer’s ac¬ 


Treasurer *8 reserve fund 

Balance January I, 1944 .. $42,782.71 

Add: Income apportionment . 70Q.18 


$4S,572.84 

Deduct: Net loss on securities. 6,303.5B 


Balance December 31, 1044 . $37,269.31 


Fees of deceased life members 

Balance January 1, 1944 ... $21,660.00 

Add: Fees of regular life mem¬ 
bers who died during year . 1,150.00 


counts were carried with the following banka located 
in the District of Columbia: 

American Security and Trust Com¬ 
pany 

Cheeking account . $30,117.21 

Less; Funds of AAAB-Gibson 
Island research conferences 6,329.32 $23,787.89 


Sayings account. 7,500.00 

Hamilton National Bank 

Savings account. 1,500.00 

Washington Loan and Trust Com¬ 
pany 

Savings account . 2,500.00 


$35,287.89 


Securities owned by the Association are listed in 
detail in Schedule B-1. Separate investment ac¬ 
counts are not carried for the individual endowment 
and reserve funds of the Association, hut aU invest¬ 
ments are pooled into one account and the total in¬ 
come received is apportioned to the various funds on 
the basis of its total investment in the pool account. 

During the year under review income received from 
investments amounted to $4,832.61 and was appor¬ 
tioned as follows: 


For general purposes . $1,736.36 

For research. 2,130.40 

A, G. StiUhamer fund. 06.24 

Jane M. Smith fund.. .. 92.30 

Luella A', Owen fund. 9.18 

Treasurer's reserve fund.. 790.13 


$4,832.61 


Balance December 31, 1944 . $22,800.00 


Fees of living life members 

Balance January 1, 1944 . $47,850.00 

Add: Fees received during year. 8,500.00 


$51,350.00 

Deduct: Pees of deceased life 
members 

Regular—Transferred to fees 
of deceased life members $1,150.00 
‘Emeritus—Transferred to in¬ 
come account of Jane H. 

Smith fund and made avail* 
able for creation of new 
emeritus life memberships .. 1,400.00 2,650.00 


Balance December 31, 1044 . $48,800.00 

Friends of the Association 

Balance January 1, 1944 . $ 8,559.00 

Add: Gift of John 8. Wright. 100.00 

Balance December 31, 1944 . $ 3,659.00 


There were no changes in the prize fund during the 
year. This fund represents amounts contributed for 
the thousand dollar prize. 

The academy grants unpaid include the balances of 
grants made for the years 1941, 1942, 1943 and 1944 
which were not paid as at December 31, 1944. These 
balances may be summarized by years as follows: 


1941 . 

. $ 92.94 

1942 . 

. 287.00 

1943 . 

. 648.00 

1944 . 

. 1,255.00 

Total . 

. $2,262.94 


Ordinarily the Treasurer's reserve fund account is 
adjusted to reflect the losses or gains from sales of 
securities, but where particular securities were received 
as a port of a fund, the principal of the fund has 
been adjusted to reflect the gain or loss from the dis¬ 
position of such securities. During the year und4r 
review the Hector E. Msiben fund was increased by 
$3,49$.fld representing the excess of the amounts re¬ 
ceived ^tn the D. F. Schwegmon and Otto BaU notes 
over atnounts at whiidi they were carried on the 
books. 


The special research fund represents an amount 
received from Dr. Elihu Grant in 1941 for research 
work and which was unexpended as at December 31, 
1944. 

Accumulated income unappropriated as at Decem¬ 
ber 31, 1944, included income received from invejst- 
ments during the year under review which was avail¬ 
able for research and for general purposes in the 
fiscal ye$r 1945; unexpended balance of previous 
years, t)^ total of which is available at any time; 
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and the accumulated ineome of restricted funds 
which is available for the following purposes: 

Jane M. Smith fund—For emeritus life members 
Luella A. Owen fund—For emeritus annual members 
A, <3t. StUUiamer fund—For grants in biology 

On January 1, 1944, the unexpended balances of pre> 

vioUB years amounted to . $6,770.22 

To this has been added the excess of revenue 
over expenditures for the year ending December 
31, 1944, determined as follows: 

Income available for re- 
search and for general 

purposes . $2,986.98 

Less: Academy research 

grants . $2,638.60 

General expense . 24.00 2,662.50 423.48 

making a total unexpended balance available as 
at December 31, 1944, amounting to. $7,193.70 


Permanent Secrstary^a Accounts 

The cash in banks as recorded on the accounts of 
the Permanent Secretary were as follows; 

American Security and Trust Company 

Checking account . $153,465.09 

Savings account .. 26,266.22 

$179,721.31 


Accounts receivable as at December 31, 1944, in¬ 
cluded amounts due for the following: 


Soientiflc Monthly advertising . $ 100,68 

Science advertising. 10,147.19 

Science nonmember subscriptions. 4,220.77 


$14,4 68.64 


Inventories of supplies on hand were made under 
the supervision of officers of the Association and were 
not verified by us. 

Deferred charges include expenses of $2,517.02 in¬ 
curred in preparing certain invitations to prospective 
members which will be charged in 1946, and the net 
expense of the Science series publications to December 
31, 1944. 

Accounts payable as at December 31, 1944, repre¬ 
sented the following: 


Scieniifio Monthly expense .... $ 4,892.03 

expense... 5,578.0Q 

Bulletin .-. 602.60 

1944 inflation allowance on annuity . 4,166.00 

HiaoeUaneous expense .-.. 271.84 


$15,009.47 


As at January 1044, life mendiership fees re^ 
eeived by the Permanent Secretary and not remitted 


to the Treasurer amounted to . .. $2,100.00 

Fees received during the year 1944 were . 3,900.00 

A total of. $6,000.00 

Bemittaneea made to the Treasurer during 

1944 amounted to .. 8,500.00 

leaving a balance due to the Treasurer as at 
Decenmer 31, 1944, in the amount of . $ 2,600.00 


Deferred income includes amounts received from 
members for dues and fees for years subsequent to 
1944 and for prepaid 1945 journal subscriptions. 

The summarized proceedings reserve represents the 
amounts received from sales of the proceedings, to¬ 
gether with funds provided in prior years for publica¬ 
tion costs, less amounts expended for publication and 
distribution of the proceedings. 

The reserve for symposia publications is the excess 
of the total amount received from the sales of the 
publication over the disbursements for publication 
costs, distribution and other expenses. These re¬ 
ceipts and disbursements are not included in the state¬ 
ment of income and expenses of the Permanent Secre¬ 
tary's office. 

Unallocated funds of the Permanent Secretary’s 
offiioe represents the general surplus of the Associa¬ 
tion. An analysis of this account for the year under 
review is shown in Exhibit A. 

The indenture referred to sets forth the manner 
in which the amount of the annuity payments 
over a period of ton years and the inflation allow¬ 
ances thereon would be determined. As at December 
31, 1944, the exact amount of the annuity had not 
been determined and the amounts paid during 1944 
were based on amounts agreed to in a supplemental 
agreement which further provided that the amount 
paid in 1944 would be adjusted after final determina¬ 
tion had been made os to the amount of the annuity 
payments. 

Amounts paid or accrued in 1944 on the annuity 
and the inflation allowance amounted to $21,166.00 
and the correct amounta due were aa follows; 

Annuity payment . $15,718,42 

Inflation allowance ... 3,851.02 19,569.44 

The 1944 overpayment of . $ 1,696.56 

was deducted from the 1945 annuity payments. 

The total amount payable on the annuity was de¬ 
termined to bo $160,430.69 and to the amounts pay¬ 
able each year will be added any amount which may 
be dne under the inflation clause as set forth in ihs 
original indenture dated December 12, 1938. 

In 1943 the Association purchased the journal The 
Scientific Monthly for a cash payment of 99A99.59 
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and the books of the Association do not reflect the 
value of that journal nor the value of the journal 
Bcience which wag acquired in 1944. No liability has 
been set up for the additional amounts payable on 
the annuity. 

As at December 31,1944, claims of Mr. Ware Cattell 
and Dr. Charles 8. Stephenson were pending against 
the Association, In January, 1945^ Mr. Cattell was 
paid $7,500.00 from unallocated funds of the Perma- 
nent Secretary in full settlement of his claim. We 
have been advised that the amount of the liability, if 
any, under the claim of Dr. Stephenson has not been 
determined. 

AAAS-Gibaon Island Research Conferences 

The Association owns certain property on Qibson 
Island, Maryland, which was acquired in 1941 and 
is used for summer conferences. The cost of this 
property and subsequent additions and improvements 
was paid from funds contributed to the Association 
for that purpose and none of the general funds of the 
Association have been used on this project. A bal¬ 
ance sheet of the AAAS-Gibson Island research con¬ 
ferences as at December 31, 1944, is shown (Exhibit 
F) and there is a statement of income and expense 
for the year ended December 31, ]944 (Exhibit G). 

As previously stated certain funds of the AAAS— 
Gibson Island research conferences are handled 
through the Treasurer's account, and the cash in 
bank as shown on the balance sheet was on deposit 
in that account on December 31, 1944. However, the 
actual receipt of income and certain of the disburse- 


m 

ments were handled by the Director at Qibson Island 
and the remaining balance was deposited in the 
Treasurer's account. The statement of income and 
expense set forth (Exhibit Q) waa prepared from 
statements submitted by the Director of amounts re* 
ceived and disbursed by him together with amounts 
disbursed from the Treasurer's account. 

General 

The cash balances as shown were reconciled with 
statements submitted by the various depositories. The 
securities owned by the Association are carried in a 
safe deposit box at the American Security and Trust 
Company and were inspected by us subsequent to 
December 31, 1944. All changes in securities since 
the above date have been reviewed by us and the 
securities which were on hand December 31, 1944, 
have been properly accounted for. 

During the course of the audit we examined or 
tested the accounting records and other supporting 
evidence by methods and to the extent we deemed 
appropriate, but did not make a detailed audit of the 
transactions. 

Subject to the above comments, we are of the 
opinion that the statements present fairly the finan¬ 
cial condition of the American Association for the 
Advancement of Science as at December 31, 1944, 
and the results of its operations for the year ended 
on that date. 

Respectfully submitted, 

G. P. GrAHXM & COMPXNT 
Certified Public Accountants 

Washington, D, C. 


Appendix 
Exhibit A 


Balance as at January 1, 1944 . 

Add: 

Excess of income over expenses for year 
(See Esshibit S) .. 


Deduct: 

Amounts paid or accrued in 1944 under indenture 
dated December 12, 1938, providing for pur¬ 
chase of the joumal 

Annuity payments JanusTy 20 to December 

31, 1944 . $17,000.00 

Inflation allowance on annuity. 4,165.00 

Adjustments of 1944 subscriptions to Science ... 19,675.91 $40,840.91 


Prior year adjustment .. 8.00 40,848.91 


Balance as at December 31, 1944 


$29,462.18 

57,760.96 

$87,243.13 


$46,394.22 
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Exhibit B 

Trcasi/rer's Aooovntb 

Bala/nce Sheet as at December 31 ^ 1944 
Assets 

Endowment and roserre funds 

Cash awaiting investment ... $ 18,108.22 

Securities . 243,720.21 $261,828.48 


Gash for current purposes . 17,179,67 


$879,008.10 

Liabilities and Beserves 

Endowment and reserve funds 
Eor researcii 

Bichard T. Colburn fund . $874®®*^5 

Fees of deceased sustaining members . 7,000.00 

Fees of deceased life members ... 22,800.00 $116,986.45 


For general purposes 

W. Hudson Stephens fund.-. $ 4,381.21 

Michael P. Bich fund. . 10,000.00 

Hector E. Maiben fund ... 30,707.46 

Friends of the Association. 8,669.00 

Jennie M. Arme--Sheldon fund . 1,000.00 

Fees of living life members... 48,800.00 98,647.67 


For special purposes 

Jane M. Smith fund ... $ 5,000.00 

liiiella A. Owen fund . 600.00 

A, G. StiUhamor fund . 8,625.00 9,025.00 


Treasurer's reserve fund 


87,269.31 $261,828.43 


Current liabilities 

Prise fund. $ 2,000.00 

Academy grants. 2,262.94 

Special reserve fund . 100.00 $ 4,362.94 


Accumulated income unappropriated 

For research .. $ 2,139.40 

For general purposes .. 1,780.86 

Jane M. Smith fund . 1,525,30 

Luella A. Owen fund...... 10.58 

A. G. Stillhamer fund.. 211.39 

Unexpended balances of previous years . 7,193.70 12,816.73 17,179.67 


$279,008.10 
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Scheduk B-1 

Statement of SBcurities Ovmed as at 
December 31, 1944 


Mmttgaqe participation certificates 
$1,000 Sigma Phi !Bp»ilon Building Aaso- 
4^tion 


1,000 Edward Machej 


982.00 

811.00 


Book 

Value 

United States bonds 

$10,000 IT. S. Savings, Series D, Feb., 

1950 .-.. $ 8,300.00 

40,000 U. S. Savings, Series F, June, 

1954 . 29,960.00 

50,000 U. B. Treasury i% Certificates, 

Feb., 1945 . 50,000.00 

40,000 U. S. Treasury 4% Certificates, 

Juno, 1945 . 40,000.00 

10,000 U. S. Treasury i% Certificates, 

Dec., 1945 . 10,000.00 

40,000 U. 8. Treasury 2% 1962 /64 . 40,000.00 

Other bonds 

$42,000 Pittsburgh, Shawmut and North¬ 
ern Railroad 4% 1962 . 4,200.0{t 

2,805 Nebraska State Fair Grand Stand 
Debentures 6% 1939 . 2,812.50 

50 Sh. Kastman Kodak Company 8,455.59 

100 Bh. General Motors Corporation . 4,415.92 

100 Sh. International Harvester Company 5,920.42 

100 Sh. G. C. Murphy Company—4J% Pre¬ 
ferred . 

100 Sh. Procter and Gambia Company. 

200 Sh. Standard Oil Company of Indiana 

100 Sh. Swift and Company . 

100 8h, United Fruit Company . 

100 Sh. Wm. Wrigley, Jr., Company. 


$243,720.21 


10,500.00 

4,966.01 

6,586.25 

2,309.62 

7,725.89 

6,785.51 


Exhibit C 

Thbasurer’s Accxiunts 
Statement of Receipts and Disbursements 
Year Ended December 31, 1944 

Cash balances January 1, 1944 . $111,686.85 

Receipts 

Interest and dividends re¬ 
ceived . $ 4,832.61 

Contributions for grants to 

academies . 300.00 

Sale and redemption of securi¬ 
ties . 74,295.47 

Gift from John 8, Wright for 

endowment fund . 100.00 

Life membersliip fees . 8,600.00 88,028.08 

$194,614.43 

Disbursements 

Grants 

Academy research grants. $ 1,651.06 

Grants from contributions ... 300.00 

Miscellaneous expenses. 24.00 

Securities purchased .. 157,361.48 


159,326.54 


(Continued, column 2) 


Cash balances December 31,1944 

For investment . 

For current purposes .. 


$ 16,108.22 
17,179.67 $ 35,287.89 


Exhibit D 

OvFim OF THE Permanent SECoaETARY 
Balance Sheet cw at December 31, 1944 
Assets 

Current assets 

Cash in banks . 

Accounts receivable. 

InvontorieB of supplies 

Office supplies. $ 60.00 

Postage .. 1,182.46 

Print&g and stationery . 771.84 

Deferred charges 

Oireularization . 

Science series publications (Net) . 


$179,721.31 

14,468.64 


2,003.80 196,193.75 


lAabilUies 


2,517.02 

462.73 


2,979.75 
$199,173.50 


Current liabilities 
Accounts payable 


Treasurer’s account (Life membership fees) 


$ 16,009.47 

2,500.00 $ 17,609.47 


Deferred income 

Prepaid dues and fees.... 

Pr^aid subscriptions—1945 

;8oisaoe—Special membership subscriptions. $ 1,119.00 

The Scientific Monthly 

Special membership subscriptions.. 3,640,00 

Nonmember subscriptions . 7,348.36 


$108,210.25 


12,007^6 120,217.61 


Reserves 
Summarised 
Symposia pul 


proceedings 
iblioations . 

Unallocated funds. 


6,611.90 

0,440.80 




16,052.80 
46>80A22 
$10947850 
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Exhibit E 

Office of the Perhakeht SsoREfrABT 
Statetnent of Income and Expense for the Year Ended December 31^ 1944 

Income 


Dues of annual members 

Current year . $118,085.00 

Arrearages for one year 1,135.00 

Other arrearages . 220.00 $110,440.00 


Entrance fees.. . 35,00 

Interest on bank accounts.. 143,15 

Journal subscriptions (from Treasurer) 

Life members ..... $ 1,656.00 

Fifty-year members. 63.00 

Emeritus annual members 21.00 1,740.00 $121,358.15 


Office of the Permanent Secretary 

Salaries . 

Office and addressograph supplies 

Postage . 

Printing and stationery . 

Telephone and telegraph. 

Exchange on foreign checks . 

Express, freight and drayage. 

Miscellaneous expenses . 


Expenses 

. $ 28,765.83 

. 245.01 

. 2,043.63 

. 1,278.45 

. 103.24 

. 163.12 

g pg 

666!o9 $ 28,364.20 


General Secretary's office. 826.82 

Bulletin . 3,656.90 

Circularization . 3,166.31 

Allowances to diyisions. 3,277.00 

Secretaries^ conferences.. 703.04 

Cleveland meeting . 3,217.07 

Travel expenses .. 827.64 

Journals 

The Bcientiftc Monthly (See Schedule E-1) . $ 20,580.37 

Science (See Schedule E-2) ... -422.05 20,158.32 63,597.20 


Excess of income over expenses 


$ 57,760.95 


Schedule £-1 


The Scientific Monthly 


Statement of Income and Expense for the Tear Ended December 31, 1944 


Income 


Advertising . 

Special membership subseriptions 

Nonmember subscriptions . 

Miscellaneous sales . 


$ 8,405.89 
8,605.00 
10,320.43 

972.10 $ 18,203.42 


Expenses 

Printing, binding and mailing . $24,771.22 

Authors * reprints. 769.31 

Copyrights . 22.00 

Photographs and engravings . 13.92 $ 25,576.45 


Salaries .-. $ 8,164.79 

Postage . 93.01 

Stationery and supplies . 178.84 

Telephone and telegraph . 155.06 

Express ..-. 18.67 

Travel . 5.19 

Binding volumes . 142.50 

Subject file of articles published. 72,90 

Miseelianeous expenses . 50.60 


6,882.16 


Subscription clerical expense.. .. 1^674.48 

Subscription service at Science Press . 2,898.68 

Bequests to members for back numbers ... 357.08 38,788.79 


Excess of expenses over income ..-. $ 20,880^7 
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SOISKOB 


Statement of Income and Expense for the Year Ended December 31, 1944 


Income 


Advertiamg . 

Special metabership subscriptionB 

Noamember fiubscriptioxu . 

Miecellaneoua aalee .. 


$ 56,887.23 
1,122.00 
16,042.46 

28.10 $ 74,079.79 


Expenses 

Printing, binding and mailing ... . .. $50,871,14 

Salarioa . 6,366.76 

Advertising expensea (Washington office) - 1,644.05 

Furniture and oq\iipment . 1,041.24 

Books . 58.66 

Express ..... 2.00 

Binding volumes . 18.60 

Travel expense . 70.03 $ 60,072.38 


Services of Science Press 
Editorial 

Salaries ... 

Other expenses . 

Subscription 

Salaries ... 

Other expenses . 

Advertising 

Salaries ... 

Other expenses . 

Postage and supplies. 

Rent ..-.. 

Miscellaneous news services. 

A. B. C. audits. 

National Publishing Association . 


$ 2,592.28 
176.88 

6,311.78 

145.06 

2,352.41 

261.03 

545.32 

803.16 

167.75 

173.67 

57,00 13,585.36 73,667.74 


Excess of income over expense's 


$ 422.05 


Exhibit F 

AAAS-Gibson Island Research Conferences 
Balance Sheet as at December 31 ^ 1944 
Assets 

Current assets 

Cash in bank. $ 6,329.32 

Imprest fund. 212.00 $ 6,641.32 


Fixed assets 

Land . $ 7,000.00 

BuUding.. $21,947.60 

Less: Reserve for depreciation . 1,097.38 20,850,22 


Furniture and equipment. $ 5,582.61 

Loss; Reserve for depreciation.. 558.20 6,024.35 


Librarj . 763.50 33,638.07 


Deferred charge 

Prepaid insurance . 318.40 


$ 40,497.79 


Liabilities 

Reserved for Qibson Island maintenance and water 

tax . $ 100.00 

Operating fund. 6,897.79 

iJbraryTund. 500.00 

Trust fund . 33,000.00 


$ 40,497,79 
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Exhibit G 

AAAS-Gxbson Islakd Research Conferexces 
Statement of Income and Expense for the Year Ended December 31, 1944 


Income 

Regiatration fees. $ 2,266.00 

Boom rentala . 6,939.69 

Telerphone receipta. 89.19 $ 8,284.88 


Expenses 

Secretarial aasiaiance .. $ 446.20 

Poatage and auppliea. 158.83 

Railroad farea... 191.79 

Board for employees. 365.00 

Telephone . 194.27 

Water. 68.54 

Electricity and gas.:. 24.31 

Express and hauling . 18.12 

Laundry . 316.08 

Library. 28.80 

Housecleaning. 600.70 

Household furnishings . 326.67 

Repairs. ■ 176.44 

Coal. 26.68 

Badges . 16.17 

Gibson Island maintenance tax. 76.23 

Pirector's expense. 392.55 

Director's honorarium. 1,200.00 

Miscellaneous . 102.16 

Depreciation 

A T QQ 


Furniture and equipment . 668.26 1,656.64 


Provision for insurance . 100.00 

Reserved for Gibson Island maintenance and water 
tax . 100.00 6,693.08 


Excess of income over expenses ... t 1,691.80 
































Prbgtam Niath AAAS-Gib^km Maad Conference 

17 June ~24 August 
Frontiers in Ciiemistry 
Sumner B. Ttpiss, Direcfer 


Pbtboletjh Chxiubtkt 

8, 8. Kurtg, /r,, Chairtnan; P. D. Bartlett, 
Vice-dhairman 

17 June E. Bright Wilson, Jr., ‘^Infrared and 
Roman Spectra.” R. S. Mulliken, "Ultraviolet Ab¬ 
sorption Spectra.” 

18 June G. W. Wheland, "Theory of the Chemical 
Bond and Reaonauoe in HydrocarbonH ” P. D. Bart¬ 
lett, "Report of Committee on Future Policy of Con¬ 
ference on Petroleum Chemistry at Gibson Island.” 
L. S. kassel, "Isomerization Equilibria in High Mo¬ 
lecular Weight Paraffins.” Discuesion invited, 

19 June Henry Eyring, "Theory of Viscosity of 
Hydrocarbons.” R. W, Sohiessler, "Correlation of 
Structure With Physical Properties of Heavy Hydro¬ 
carbons.” 

J20 June A. Farkas, ‘HJse of Stable Isotopic Tracer 
Elements in Chemical Reaeardi.” G. T. Seaborg, 
^TJse of Radioactive Tracers in Chemical Research.” 

m June 0. Beeck, “Recent Developments in Spec- 
troohemical Analysis.” 

Catalysis 

H. H. Starch, Chairman; W, G, Frankenburg, 
Vice-Chairman 

^4 June Frederick Seitz, "Crystal (Jrowth and 
Factors Influencing Catalysis.” A. T. Gwathmey, 
“The Directional Surface Properties of Single Crys¬ 
tals of Metals,” 

25 June J. A. Becker, Informal Round Table Dis- 
cusion, "Adsorption of Alkalies on Metals, Its Effect 
on Electron Emission, and Application to Contact 
Catalytic factions.” Ahlbom Wheeler, “Determina¬ 
tion of Pore-size Distribution in Solid Catalysts.” 

26 June Howard L. Ritter, "Some Experimental 
Methods in the Determination of Pore-size Distribu¬ 
tions.” Thomas D. DeWitt, "A Critical Review of the 
Present Status of Multilayer Adsorption Theory.” 
Robert B. Anderson, ^‘Surface Area Measurements 
and Chemi-sorption of Carbon Monoxide on Fischer- 
Tropsch Catalysts.” 

27 June L. J. E. Hofer, “The Activity of Fischer- 
Tropsoh Iron Catalysts as a Function of the Crystal 
Structure and Magnetic Properties of the Uncondi¬ 
tioned Catalysts.” W. A. Home, "Catalysts in Gor¬ 
man Synthetic Fuel Industry.” B. B. Corson, "Cata¬ 
lytic Alkylation and Dealkylation of Aromatics.” 

2$ June Herbert C. Brown, ^*A Theory of Hydro- 
oatfbeh Iwunerization in Homogeneous Systems.” 


Oboanio High Polyhsrb 

€> 8, Fuller, Chairnian; C, C. Price, Vioe-Chairmtm 

1 July F. R. Mayo, "Copolymerization.” P. D, 
Bartlett, ‘'The Rate of the Steps in Vinyl Polymeriza¬ 
tion.” 

2 July Symposium on the Present Status of Mo¬ 
lecular Weight Methods: F. T. Wall, "Osmotic Pres¬ 
sure.” P. M, Doty, "Light Scattering,” J. B. 
Nichols, "Ultracentrifuge.” R. H. Ewart, "Viscos¬ 
ity.” D. R. Morey, "Some Precipitation and Fraction¬ 
ation phenomena as Related to Molecular Weights.” 
H. M. Spurlin, "Effect of Association in Solution on 
Molecular Weight Results.” 

3 July W. H. Stookmayer, "Effects of Branching 
on Thermodynamic and Transport Properties oil 
Polymer Solutions.” L. B, Treloar, subject to be 
announced later. 

4 July W. 0. Baker, “Structure of Synthetic Rub¬ 
ber.” W. B. Reynolds, "Some Observations on the 
Functions of Emulsifiers, Promoters and Modifiers in 
Emulsion Polymerization Reactions,” 

5 July P, J. Flory, "Physical Properties in Rela¬ 
tion to Structure of Vulcanized Rubber.” 

Textiles 

D, H, Powers, Chairman; W, A. Sisson, Vice- 
Chaimum 

8 July Ross Whitman, "Curl in Woven Textile 
Fabrics: Its Cause and Control.” Stanley Backer, 
“The Relation of Fiber and Fabric Structure to Wear 
Resistance and Durability.” 

9 July C. L. Montell, "Some Notes on Cellulose 
Solvents and Their Application to Special Textile 
Finishes.” F. T. Peirce, "Cloth Geometry and Its 
Application to Functional Design.” 

10 July H. W. Mohrman and R, J, Schatz, "The 
Effect of Textile Sizing Agents Upon the Physical 
Properties of Cotton Fabric Laminates.” M, T. 
O'Shaughnessy and L. G. Ray, "Tensile and Torsional 
Properties of Textile Fibers.” 

H July W. J. Hamburger, “Load-Deflection^Time 
Relationships in Textiles.” H. Mark, "Structural 
Principles for Resiliency and Recovery in Fibers.” 

12 July S. Coppick, R. W. little, and J. H. 
Church, "Chemical Behavior of Cellulose Under Influ¬ 
ence Cf Retardants at Combustion Temperatures.” 

259 



260 


SCIENOB 


VoL 108, Ko. 2670 


COBROSIOK 

i?, JBT. Uhlig, Chairman; K, G, Compton^ Vice- 
Chairman 

15 July W. E, Campbell, “The Electrolytic Theory 
of Oxidation and Tarnish.” J. B. Austin, “Fimda- 
mental Factors in the Oxidation of Metals and 
AUoys.” 

16 July Oscar E. Harder, ‘‘Alloy Compositions 
for High Temperature Applications.” S. D. Heron, 
“Stress Corrosion of Materials Exposed to Gasoline 
Combustion Products.” 

17 July F. N. Rhines, “Internal Oxidation.” 
HaiTy K. Ihrig, “Alternate Oxidation and Carburi¬ 
zation.” 

18 July Marshall H, Brown, “Corrosion by Chlo¬ 
rine and Hydrogen Chloride at High Temperatures.” 
Aaron Waehter, “Hydrogen Attack on Metals at High 
Temperatures and Pressures.” 

19 July G. A. Hawkins, “Corrosion by High Tem¬ 
perature Steam.” W. 0. Binder, “Recent Trends in 
Alloys for High Temperature Service.” 

MeojcinjIl Chbmistrt 

B. A. Shonle, Chairman; E, £f. Norihey, Viee^ 
Chairman 

22 July Speakers to be annoimced later, “Hyper¬ 
tension.” 

23 July John Lee, Glenn E. Ullyot, Edwin Fel¬ 
lows, Claude Winder, “Analgesics: Synthesis and 
Screening Testa.” 

24 July Speakers to be announced later, “Anti¬ 
biotics.” 

25 July Antimalarials: Chemical Aspects. Robert 
C. Elderfield, “Review of the Chemistry of Recent 
Antimalarial Drugs Synthesized in the USA.” Ken¬ 
neth C. Blanchard, “Review of Foreign Progress on 
Antiinalarials.” Jackson P. English, “Metachloridine 
and Related Compounds.” 

26 July Antimalarials: Medicinal Aspects. James 
A. Shannon, “Clinical Evaluation.” Richard S. 
Porter, “Screening Tests.” L. H. Schmidt, “Pharma¬ 
cology.” 

Vitamins 

N. B, Chierrant, Chairman; D. W, Woolley, Vice- 
Chairman 

29 July F, P. Zscheile, “Recent Developments in 
Carotene Research.” G. W. Kidder, “Growth Fac- 
tors Required by Protozoa.” C. I. Bliss, “The Design 
and Analysis of Experiments for Measuring Vitamin 
Potency.” 

SO July E. L. B. Stokstad and B. L. Hutchings, 
'^Chemistry and Biological Function of Folic Acid.” 
Paul Day, “Studies on the Nutrition of the Monkey, 


With Special Beferenoe to the LaatohacUluB ca»Bi 
Factor (Factor M, Factor Be).” William J. Darby, 
“The Besponse of Sprue and Pernicious Anemia to 
the Administration of Synthetic L. casei Factor (Vita¬ 
min M, Folio Acid).” 

31 July B. Connor Johnson, “The Metabolites of 
Nicotinic Acid and Nicotinamide in Human and Swine 
Nutrition.” W. A. Krehl and C. A. Elvehjem, “Niacin 
and Tryptophane Relationship.” 

1 August J. A. Reyniers, “Germ-free Life as Ap- 
plied to Nutrition Studies.” L. B. Pett, “Some Public 
Health Aspects of Malnutrition.” D. W. Woolley, 
“Vitamin Antagonists.” 

2 August Anoel Keys and Olaf Miohelson, “The 
Relation in Man Between Intake and Urinary Excre¬ 
tion of Thiamine and Riboflavin as Affected by 
Activity.” 

Food and Nutrition 

H. J. Almquist, Chairman; Lawrence Atkin, Via$~ 
Chairman 

5 August David M. Greenberg, “The Dynamics of 
Calcium and Phosphorous Metabolism.” Philip L. 
Harris, “Some New Tocopherol Effects in Nutrition.” 

6 August F. J. Stare, title to be announced later. 
Daniel Melnick, “Physiological Availability of the 
Vitamins.” 

7 August H. E. Longeneoker, “Nutritional Value 
of the Patty Acids.” Elsie Dawson, “Taste Panels.” 

8 AugiAst H. L. Fevold, “Food and Feed Value of 
Yeast.” Bacon F, Chow, “Biochemical Studies on 
Protein Hydrolysates.” 

9 August L. C. Norris, “The Role of Folic Acid 
and Related Substances in Nutrition.” 

Canobr 

H, P. Rusch, Chairman; A. M, Brues, Vice-Chairman 

12 August J. A. Miller and E. C. Miller, “The 
Metabolism and Carcinogenicity of p-Dimethylamino- 
azobenzene and Its Derivatives in the Rat.” L. 0. 
Jacobson, C. L. Spurr, G. F. Dick, and E. S. Guzman 
Barron, “Chemotherapeutic Studies in Lymphoma.” 

13 August Jack Schultz, “Nuclear Differentiation 
and the Origin of Tumors.” C. Carruthore,^ “Some 
Chemical Changes Induced by Methylcholanthrene in 
the Transformation of Mouse Epidermis to Squamous 
Cell Carcinoma.” 

14 August W. C. Hueper, “The Significance of In¬ 
dustrial Tumors in Cancer Research.” A. M. Brues, 
“Carcinogenic Effects of Some Radioactive Com¬ 
pounds That May Be a Problem in Certain Future 
Industries.” P. S. Henshaw, “Carcinogeme Effect of 
Pile Badiations in Bats and l£ca.” 

15 August S. Spiegelman, “The Synthesis and 



MEttrch i, 1946 


scimim 


261 


Maiuteniuiee of Intracellular En^meB.^ L. C. 
Strong, *^The Induction of Oerminal Mutations by a 
Carcinogenic Chemical/’ W. E. Heston, "Paths of 
Qene Action in Mammary Tumor Development in 
Mice.” 

16 AuffiLSt W* U. Gardner, "Steroid Hormones in 
the Induction of Cancer.” 

Instruksktatiok 

D, Webhf Chairman; C. 0. Fairchild, Vice- 

Chairman 

19 August A. Keith Brewer, “The Maas Spectro¬ 
meter: Its Principle of Operation and Its Applica^ 
tion to Practical Analytical Problems.” H. L. An¬ 
drews, R, C. Machler, and A. J. Williams, Jr., “Re¬ 
cording Methods in Spectrochemical Analysis.” 

20 August Gordon Brown, C. E. Mason, A. C. 
Hall, A. F. Sperry, and G. A. Philbrick, “Theories 
of Automatic Control.” 

Z1 August Gordon B. Sayre, “Applications of 
Modern Plastics in Instruments.” V. Lawrence Par- 
segian, “A New Galvanometer.” W. P. Swann, “New 
Photogi'uphio Materials and Methods.” 

22 August Charles F. Kettering, subject to bo an¬ 
nounced later. John J. Grebe, “Application of Con¬ 
trol Principles to Human Endeavor.” 

23 August R, B. Sosman, “Pyromelric Control of 
the Open-hearth Furnace.” 

Histoby 

The Gibson Island Research Conferences were in¬ 
augurated on a substantial, continuous basis in 1938 
by Dr. Neil E. Gordon. They have been sponsored 
by the American Association for the Advancement of 
Science since this time. Gifts by industrial com¬ 
panies whose laboratories have been represented at 
the Conferences have enabled the AAAS to purchase 
the Conference property. This property consists of 
a large residence and auxiliary building located on a 
wooded 3.6-Bcre lot on the highest hill on the Island. 
The property provides accommodations for about 56 
persons in addition to the Conference room and li¬ 
brary. All meals are taken at the Gibson Island Club¬ 
house, 

Location 

Gibson Island is situated in Chesapeake Bay, about 
23 miles south of Baltimore. It is approximately 
1,900 acres in area, and is connected with the main¬ 
land by a causeway. Transportation to and from 
Baltimore is afforded by the Lakeshore Bus Company, 
which operatea on a limited schedule. The Island 
offers pppoxtunity for many sports: golf, tennis, both 
salt- and freeh-water bathing, fishing, mid sailboating. 


PuarosB 

The purpose of the Gibson Island Conferences ia to 
stimulate research endeavor in universities, research 
foundations, and indnstrial laboratories. This pur¬ 
pose is achieved by an informal type of meeting oon- 
sistmg of scheduled lectures and discussion of topics 
of current research interest. 

The first meeting of the week is held Monday morn¬ 
ing at 10 o’clock. Other morning sessions through 
Friday usually last from 9: 30 to 12; 00. The second 
session of the day is generally held in the evening 
from 7:30 to 10; 00, Monday through Thursday. 
There are no Friday evening sessions, and Conferenoe 
members are expected to check out Friday afternoon. 

Attbndanc® 

Those interested in attending are instructed to send 
in their applications to the Director, on or before 
March 15. Each applicant must state the institution 
with which he is connected, and the type of work in 
which he is most interested. 

The Director will submit the names of those re- 
(|uesting attendance to the chairman of the respective 
Conferences. The chairmen, in conjunction with a 
program committee, will go over the names and select 
the members in an effort to distribute the requests os 
fairly as possible among the various institutions rep¬ 
resented. Names selected by the program committee 
will be returned by the chairmen to the Director, who 
will notify the selectees; at that time, each one who in 
to attend will be requested to register by mail. On 
receipt of the registration fee of $3.00, made payable 
to the American Association for the Advancement of 
Science, a registration card will be sent, giving admis¬ 
sion to the Island and use of all guest privileges, in¬ 
cluding a room reservation. Rooms are $3.00 or $3.50 
per day per person, and board is a la carte. On proof 
that the member is paying his own personal expenses, 
he may be granted a reduction of $1.00 per night on 
his room rent. This information should be given at 
the time the person makes a request for attendance. 
All registration fees will be returned and room reser¬ 
vations canceled, providing notice of inability to at¬ 
tend is received at least 15 days before the Conference. 

Aeoominodations may be available for a limited 
number of women who wish to accompany their bus- 
bands. All such requests should be made at the time 
of the request for attendance, for these particular 
limited accommodations will be assigned in the order 
received. 

All requests for attendance, or any additional in¬ 
formation, should be addressed to Dr. Sumner B. 
Twias, Chemistry Department, Wayne University, - 
Detroit I, Miehigaii. 



Meetif^ N&Us 


Geoeral Sessions 

At esoh annual meeting of the American Association 
for the Advancement of Science several “General Ses¬ 
sions*’ are held, the first of which is devoted largely 
to the address of the retiring president. At the 6t. 
Louia meeting on Wednesday evenings 27 March, Dr. 
Anton J. Carlson, emeritus professor of physiology at 
the University of Chicago and president of the Asso¬ 
ciation in 1944, will deliver his retiring address on 
“Be There *a Standard to Which the Wise and the 
Honest Can Repair’?’* 

Dr, Carlson’s address, which will be delivered in the 
Opera House of the magnificent Kiel Auditorium, will 
be followed by a reception to members of the Asso¬ 
ciation by leading citizens of St. Louis. It is expected 
that among the distinguished scientists present at this 
session will be Dr. Arthur H, Compton, formerly pro¬ 
fessor in the University of Chicago, now president of 
Washington University, and president of the Asso¬ 
ciation in 1942; Dr. Charles F. Kettering, director of 
General Motors Research Laboratories and president 
of the Association in 1945; and Dr. James B. Conant, 
president of Harvard University and president of the 
Association during 1946. Rarely, if ever, in the 98 
years since the Association was founded have four of 
its presidents and past presidents participated in one 
of its general sessions. 

At the second general session, which will be held 
on Thursday evening, 28 March, in the Gold Room of 
the Jefferson Hotel, Dr. E. C. Stakman, of the Uni¬ 
versity of Minnesota, will deliver the twenty-second 
lecture under the joint auspices of the Association 
and the Society of the Sigma Xi. On the following 
evening Dr. Irwin Edman, professor of philosophy in 
Columbia University, will deliver the eighth annual 
lecture under the joint auspices of the Association 
and the United Chapters of Phi Beta JKappa in the 
Gold Room of the Jefferson Hotel. The title of Dr, 
Edman’s address will be “Science and the Dream of 
Happiness.** On Friday evening, in the Kiel Audi¬ 
torium, the National Geographical Society will pre¬ 
sent Mr. Luis Marden in a lecture on “Seeing Costa 
Rica,” which will be illustrated by colored motion 
pictures. 

Hotel Headquarters 

Jefferson Hotel: General Headquarters* 

Headquarters of the sections of the Association and 
of the sooieties meeting with the Association in St 
Louis are as follows: 

Claridge Hotel: Sections on Astronomy, Chemistry, 
Geology and Geography, Physics, and Mathematics; 
American Association of Qcogra{riienB, American As¬ 


sociation of Scientific Workers, American Institute of 
Mining and Metallurgiesl Engineers, American Mete¬ 
orological Society, Geological Society of America, In¬ 
stitute of Mathematical Statistics, Mathematical Assb- 
eiation of America. 

Coronado Hotel: Section on Medical Sciences; 
Alpha Epsilon Delta. 

DeSoto Hotel: Section on Agriculture; American 
Nature Study Society, American Society for Horti¬ 
cultural Science, Beta Beta Beta, Central Association 
of Science and Mathematics Teachers, Cooperative 
Committee on Science Teaching of the AAAS, Na¬ 
tional Association of Biology Teachers, National 
Council of Teachers of Mathematics, National Science 
Teachers Association, Union of American Biological 
Societies. 

Jefferson Hotel: Section on Zoologiiial Sciences; 
American Association of Economic Entomologists, 
American Microscopical Society, American Society 
of Naturalists, American Society of Parasitoldglsts, 
American Society of Zoologists, Conference on 
Methodology of Science, Conservation Council, Eco¬ 
logical Society of America, Entomological Society 
of America, Gamma Alpha Graduate Scientific Fra¬ 
ternity, Limnological Society of America, National 
Association of Scientific Writers, Phi Beta Kappa, 
Sigma Xi, Society for the Study of Speciation. 

Lennox Hotel: Genetics Society of America, Phi 
Sigma Society, Potato Association of America, SuUi- 
vant Moss Society, 

Mark Twain Hotel: Sections on Education, His¬ 
torical and Philological Sciences, Psychology, and 
Social and Economic Sciences; American Statistical 
Association, Midwestern Psychological Association, Pi 
Gamma Mu, Society for Research in Child Develop¬ 
ment. 

Statler Hotel: Section on Botanical Sciences; 
American Fern Society, American Phytopathological 
Society, American Society of Plant Physiologists, 
American Society of Plant Taxonomists, Botanical 
Society of America, Myoological Society of America, 
Sigma Delta Epsilon. 

Registration 

All membera of the AAAS are expected and urged 
to renter, the registration fee is $1.00* The names 
and local addresses of persons registering will be 
listed in the Visible Directory located at the registra' 
tion center. In addition to the General proj^nm list¬ 
ing papers and activities of all sections and of aB 
eorieties meeting with the Association, registrauts 
will receive a Convention Badge, since admittanoe to 
certain sessions and functioue may he contingeiit upbn 
dij^>ky of this ideatifiearion# 
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fbiB mam m to be loeated at the 

oeater o{ the expoeition hall Of the Municipal Audi¬ 
torium. Street-level entranoes on 14th aud 15th 
Streets provide ready aoeoss to the main corridors 
between the exhibit booths leading to the registration 
center^ which will be open at 8:00 A.M. each day. 
Supplemental registration desks will be open from 
8 :00 to 11: 00 A.M. on Wednesday in the Coronado 
and Jefferson Hotels, on Thursday morning in the 
Statler Hotel, and on Thursilay and Friday mornings 
in the DeSoto Hotel. 

Persons desiring extra copies of the General pro^ 
gram may secure them daring the meeting for $X.OO 
each, or at a reduced rate by writing to the Permanent 
Secretary at the close of the meeting, if extra copies 
are then available. 

Meetings of Sections and Societies 

(A) Mathematics. The Section on Mathematics 
has planned three sessions, starting Friday, 29 March, 
at 2; 30 P.M. in Hoorn 4D of the Auditorium. The 
feature of the opening session will be the address of 
the retiring chairman, J. L. Walsh, of Harvard Uui^ 
versity, on 'Taylor's Series and Approximation to 
Analytic Functions.” Teaching problems will be em¬ 
phasised in a joint session with the Missouri Section 
of the Mathematical Association of America on Satur¬ 
day morning, and, following a luncheon for uiathe- 
matioians and guests on the 15th floor of the DeSoto 
Hotel, an afternoon session with the Institute of 
Mathematical Statistics will consider applications of 
statistical techniques to engineering, business, and 
population. 

(B) Physics. The Section on Physics has scheduled 
a single session, which will be held in Room 4C of the 
Auditorium on Friday, 29 March. The program will 
be of general interest to scientists attending the St. 
Louis meetings because it includes a talk by Bear 
Admiral H. G. Bowen on “Research Projects of the 
Office of Research and Inventions,” as well as papers 
by F. 0, Schmitt and M. D. Kamen on specifle appli¬ 
cations of physics to biological research. Another 
feature of the program is the retiring vice-presidential 
address on “Whither Physics f” by R. C. Gibbs, of 
Cornell University. 

The American Meteorologioal Society has also 
planned two sessions and a luncheon for Friday^ 29 
Mardi. Featured in the morning session are papers 
dealing with the relationship between storms and 
seismiQ records. Some applicatibns of radar to 
meteos^ology will be eonsidered in the afternoon meet¬ 
ing^ ibofhBessipns wiH be held in Oommittee Room A 
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(C) Chemistry. The Seetion on Chemistry has ar-. 
ranged a symposium on Ghemotherapy which will ex^ 
tend ihrough four sessions^ starting Thursday tnom- 
ing and continuing until Friday afternoon. Arthur J. 
Hill will serve as chairman at the Thursday sessions, 
when R. B. Woodward, Selman A. Waksman, Walter 
Seegers, and K. P. Link will speak. On Friday con¬ 
tributors to the symposium include E. A. Evans, W. 
Price, M. Slein, 8. P. Colwick, C. F. Cori, 0, H. 
Gaebler, and R. J. Williams. For these sessions 
Henry Eyring will occupy the choir. A business 
meeting and dinner, scheduled for Thursday evening, 
wito B. A. Doisy as honorary chairman, will be fol¬ 
lowed by the address of the retiring vice-president and 
chairman of the Section, Arthur J. Hill. Reservations 
must be made through Dr. N. E. Gordon, Wayne tJni- 
versity, Detroit 1, Michigan, by 13 March. The busi¬ 
ness meeting and dinner will be held at the Hotel 
Jefferson; the regular sessions will take place in 
Assembly Room 4, Kiel Auditorium. 

(D) Astronomy. The Section on Astronomy has 
planned sessions for the forenoon and afternoon of 
Friday, 29 March, and for the forenoon of Saturday, 
30 March, with a Seetion luncheon at 1; 00 P.M. 
Saturday. The headquarters hotel for the Section is 
the Claridge, and the meetings will be held in one of 
the session rooms of the Kiel Auditorium starting at 
9:30 Friday morning. Two retiring vice-presidential 
addresses are scheduled for Friday afternoon. The 
flrst is by Robert R. McMath, of the McMath-Hulbert 
Observatory of the University of Michigan, on three- 
dimensional work on solar prominences. The second 
is by Seth B. Nicholson, of the Mt. Wilson Observa¬ 
tory, on “The Solar Cycle.” J. J. Nassau, Section 
chairman, will deliver a paper on “Problems Relating 
to Objective Prism Spectra.” W. W. Salisbury, di¬ 
rector of research of the Collins Radio Corporation, 
will deliver a paper on “Possibilities in the Astro¬ 
nomical Use of Radar.” Several other papers have 
been promised on subjects varying from photometric 
work and celestial navigation to comet orbits and the 
secular perturbations of Mercury. 

(B) Geology and Geography. Section E will meet 
jointly with’ the Geological Society of America, As¬ 
sociation of American Geographers, and ludustrUd 
Minerals Division of American Institute of Mining 
and Metallurgical Engineers for seven sessions on 
Wednesday, Thursday, and Friday, 27-29 March, in 
Committee Booms B, B-1, B-2, and A of the Kid 
Auditorium. Carl Tolman is chairman of the local 
oommittee. 

On Wednesday, 27 March, a symposium of ten 
papeM on Pennsyhraman problems, organiised by H. 
R. Wfladees, will ooeupy two sessions: Part 1, Stratl- 






264 


SCIBNOIB 


gfAphic, meeting in Committee Room B at 91 00 A^M.; 
and Part II, Pideontologio, meeting in Committee 
Boom A at 2:00 P,M. A session with seven papers 
on Industrial Minerals, organized by B. M. Foose, of 
the Industrial Minerals Division, A.I.M.E., will con¬ 
vene at 9:00 A.M. in Committee Room B, on Thurs¬ 
day, 28 March. The address of the retiring vice- 
president and chairman, Howard A. Meyerhoff, on 
**Geomorphology, the Inexact Science,” will be de¬ 
livered at 2:00 P.M. Thursday, 28 March, in Com¬ 
mittee Room B. It will be followed by six papers on 
geomorphology, climatology, and geography, and will 
include a series of papers on geomorphio evolution of 
the Appalachian region. A sympoaium of eight 
papers on Pleistocene geology of the North Central 
states, convening at 9:00 A.M. Friday, 29 March, in 
Committee Room B-1, has been organized by Leland 
Horberg. Concurrently, a session devoted to General 
Geology will meet in Committee Room B-2. A ses¬ 
sion on Missouri geology, meeting in Committee 
Room B, has been organized by E. L. Clark for 
Friday at 2: 00 P.M. 

Bection E meets with Section K for a joint session 
Wednesday afternoon (see program of Section K). 
On Thursday morning Section E also meets jointly 
with Sections 0 and K (see Section 0 program). 

For Saturday, BQ March, informal field trips may 
be arranged through the local committee for those 
interested. The suggestions which have been made 
include inspection of the Paleozoic stratigraphic sec¬ 
tion near St. Louis, local glacial features, Saint Louis 
University Seismograph Station and Geophysical In¬ 
stitute, and features of interest on the Washington 
University campus. 

(F) Zoology^ The interests and activities of the 
Section on Zoology are closely identified with those 
of tlie American Society of Zoologists, The latter 
organization will hold its annual meeting at the Hotel 
Jefferson and at Washington University on 28, 29, 
and 30 March. In addition to a promising program 
of technical sessions, there will be several feature 
events. One is a symposium on ‘‘Dynamics of Pro¬ 
duction in Aquatic Populations,” organized by A, S. 
Pearsc and sponsored jointly by the Ecological So¬ 
ciety of America and the Limnological Society of 
America. The session, including papers by Thomas 
Park, G. L. Clarke, R. W. Pennak, W. T. Edmondson, 
and W. E. Ricker, is scheduled for 2:00 P.M. 
Thursday in the Gold Room of the Hotel Jefferson. 
At the same time, in the Ivory Room, E. B. Babcock 
will address a joint session of the Society and Section 
G on “Crepis and Evolution.” In conjunction with 
the Botanical Society of America, the Genetics So- 
cwty of America, and the American Society of 
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Naturalists, a symposium on “Recent Advances in the 
Dynamics of Behavior,” organized hy K. S. Laahley, 
will be lield in the Ivory Room at 2; 00 P.M. Saturday. 

The American Society of Zoologists will join the 
American Society of Naturalists and other biological 
groups in sponsoring the Biologists’ Smoker to be 
held on Thursday, 28 March, at 9: 00 P.M. in the Kiel 
Auditorium. Admission will be by A A AS registrar 
tion badge. 

The annual dinner of the American Society of 
Zoologists, to which all zoologists and friends ore in¬ 
vited, will be held at 6: 30 Friday evening, 29 March, 
in the Cxyrstal Room of the Hotel Jefferson. Dr. 
Carl G. Hartman, vice-president and chairman of 
Section F, will deliver the annual address on “The 
Little Researcher.” 

The North Central States Entomologists Branch 
of the American Association of Economic Entomolo¬ 
gists will meet at the Jefferson, starting at 1: 30 P.M., 
27 March. Thursday morning, in a joint meeting with 
the Entomological Society of America, Clyde Kearns 
will tell of the insect control work of the Office of 
ScientiOo Research and Development, and a discus¬ 
sion of the place of entomology in the National Sci¬ 
ence Foundation will follow. This meeting, as well as 
the general session scheduled for Friday morning, is 
followed by an afternoon of sectional meetings and 
conferences. 

The Entomological Society of America ifl planning 
three days of meetings, starting at 10: 00 A.M. Wed¬ 
nesday, 27 March, Headquarters and meetings will 
be in the Hotel Jefferson. In the Society’s severe 
sessions 24 technical papers will be presented, and on 
Thursday afternoon, after a short technical program, 
the Society will bold its annual business meeting. A 
meeting of the Executive Committee will be held 
Wednesday at 8: 00 P.M. in Private Dining Room No. 

6. Special features include the joint session with the t 
North Central States Entomological Branch of the 
American Association of Economic Entomologista at 
9:30 A.M. Thursday in the Crystal Room; the ento¬ 
mologists’ banquet at 7: 00 P.M, Thursday in the same 
room, to be followed by the address of the president 
of the Entomological Society of America, James A. 
G. Rehn^ and a joint session with the Ecological 
Society of America at 9: 30 A.M, Friday. 

The American Society of Parasitologists will bold 
its twentieth annual meeting at St. Louis from 28 to 
SO March, inclusive. Headquarters for the Society, 
will be in the Hotel Jefferson, and except for the 
demonstrations, the technical sessions, involving the 
presentation of 69 papers, will take place in Private 
Dining Room No. 9 in this hotel Spedal featn^ ^ 
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inetttde the pniidential addiees of Asa C. Chandler 
o!it ^'The Making of a Parasitologist/’ to be given at 
11: 00 29 March* The address will be followed 

at 12: 80 P.M* by the Parasitologists’ luncheon^ and a 
business meeting at 1: 80 P.M* will precede the after¬ 
noon demonstration program. 

(G) Botany, The several botanical and biological 
societies have arranged a crowded schedule of activi¬ 
ties in which the Section on Botany, as such, will play 
a small, though important part. The Section will 
sponsor a joint session on Thursday at 2:00 P.M. in 
the Ball Room of the Hotel DeSoto, and other joint 
meetings involving two or more societies are features 
of the botanical sessions. 

The Botanical Society of America will hold its 
fortieth annual meeting from 28 to 30 March, inclusive. 
The Statler Hotel will be official headquarters. The 
sessions of the several sections of the Society will 
begin Thursday morning and will run through Satur¬ 
day afternoon. 

The alhbotanista* dinner is scheduled to take place 
on Thursday at 6; 00 P.M. in the Statler. In addi¬ 
tion to the joint meeting with Section G on Thursday 
afternoon, there will be other joint meetings with the 
American Society of Plant Physiologists, the Myeo- 
logical Society of America, the American Society of 
Plant Taxonomists, the Ecological Society of Amer¬ 
ica, and the American Society for Horticultural Sci¬ 
ence* Special symposia on photosynthesis, radioactive 
substances, mineral nutrition, paleobotany, and sys¬ 
tematic botany are being arranged for the joint ses¬ 
sions, while the programs of the other sections will 
consist in large part of contributed papers of a techni¬ 
cal character. A new section of the Society, the 
Microbiological Section, has been authorized by the 
Council and will hold its first meeting at St. Louis. 

The American Bhytopathological Society will meet 
on 27 to 30 March, inclusive, with headquarters and 
meetings at the Hotel Jefferson. The annual dinner of 
the Society is scheduled for Thursday evening. In 
addition to the joint session with Section G on Thurs- 
dey afternoon, there will be joint meetings with the 
Potato Association of America on Priday morning 
and with the Myoological Society of America on 
Saturday morning* Ninety technical papers will be 
presented in the meetings of the Section on FungicidcH, 
Viruse^, Factors Affecting Disease Development, 
Forest Pathology, Genetics, Physiology of Pathogenic 
Fungi, Cereal Diseases, and Vegetable Diseases. 

The interests of the American Society of Plants 
PhysiolofiisU and the physiology %eotion of the 
Botanical Society of America are so closely identified 
iSkat joint sessions of the two groups have been 


scheduled for Thursday, Friday, and Satui-day in 
parlors 102,104, and 106 in the Statler, In addition 
to the joint session with Section G on Thursday after¬ 
noon, there will also be a joint session with the Section 
on Agriculture and the American Society for Horti¬ 
cultural Science on Friday, to consider ^^Mineral Nu¬ 
trition of Plants and Animals.” A dinner has been 
arranged for the physiologists on Friday evening at 
the Statler. 

The Mycotogical Society of America will begin its 
sessions on Thursday at 9: 00 A.M. in Room 4C of the 
Auditorium. A program of technical papers will 
follow the business meeting, and other technical ses¬ 
sions ore scheduled in the same room for Friday 
morning and afternoon. On Thursday afternoon, in 
the joint session with Section G and the other botani¬ 
cal organizations, the address of the retiring presi¬ 
dent of the Society, Frank Kern, of Pennsylvania 
State College, will be given on the subject, ”Some 
Bases for Mycolog^cal Progress.” On Saturday morn¬ 
ing there will be a joint session with the American 
Phytopathological Society and the Botanical Society 
of America. Thursday evening, following the dinners 
of the phytopathologists and botanists, there will be 
a joint meeting in Boom 3A of the Auditorium to 
consider the formation of a general organization of 
biologists. 

On Friday at 6:00 PM., a dinner will be given by 
Anheuser-Busch, Jnc., at the company's brewery. The 
dinner wiU be followed by a program of papers deal¬ 
ing with the scientific and practical aspects of yeast, 
to be led by Carl C. Lindegren at Washington Uni¬ 
versity. 

The Sullivant Moss Society will open its sessions 
with a breakfast on Friday morning, to be followed 
by a program of general papers and in the afternoon, 
by a symposium on the phytogcography of mosses, 
sphagna, hepatics, and lichens. On Saturday a field 
trip has been arranged for the members of the Society, 
who will journey to St. Genevieve County, about 80 
miles south of St. Louis. 

The American Society of Plant Taxonomists has 
arranged two joint sessions with the Systematic Sec¬ 
tion of the Botanical Society of America. These 
meetings will be held on Thursday and Friday morn¬ 
ings, and on Friday evening at 6: 00 there will be a 
dinner of the Society, followed by an address by 
Francis W. Pennell. 

(F-G) Zoological amd Botanical Sciences. The 
program of the American Society of Naturalists 
starts on Thursday at 4:00 P.M. with a meeting of 
the Bxeeutive Committee at the Hotel DeSoto. The 
Soeiety will meet with the Union of American Bio- 
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logical Societies at 8; 00 P^. Thursday evening in 
the Auditorium to consider plans for a Biologieal 
Institute, and this meeting will be followed by the 
Biologists’ Smoker in the session rooms on either 
side of the Grand Lounge. A business meeting will 
occupy Saturday morning, and at 2:00 P.M., in the 
Ivory Room of the Hotel Jefferson, a joint session 
with the American Society of Zoologists, the Botan> 
leal Society of America, and the Genetics Society of 
America, on ^^Recent Advances in the Dynamics of 
Behavior,” will be concluded by the presidential ad¬ 
dress of Edmund W. Sinnott on the subject, ^'Sub- 
stance or System, the Riddle of Morphogenesis.” 

The Ecological Society of America will hold its 
thirtieth annual meeting from 28 to 30 March. In 
addition to technical sessions for the discussion of 
research on plant and animal ecology, the Society 
will join the American Society of Zoologists and the 
Limnological Society of America in a symposium on 
aquatic populations, scheduled for 2:00 P.M. Thurs¬ 
day in the Gold Room of the Hotel Jefferson. There 
will be a joint session with the Entomological Society 
of America at 9:30 A.M. Friday in the Crystal Room 
of the Jefferson, joint sessions with the Botanical 
Society of America at 9:30 A.M. and 2:00 P.M. on 
Saturday, a conference on the teaching of ecology at 
9:30 A.M. on Friday, and a special program on ap¬ 
plied ecology at 2:00 P.M. on Friday. The ecolo¬ 
gists’ dinner is scheduled for 7:00 P.M. Friday, and 
following the dinner, Robert F. Griggs, past president 
of the Society, will give an illustrated address on 
"Timberlines of North America and Their Signifi¬ 
cance.” Saturday afternoon an excursion to the St. 
Louis Zoo has been planned. 

The program of the Genetics Society of America 
will start with a demonstration program on Thurs¬ 
day morning at Washington University. In addition 
to technical sessions scheduled for Thursday and Fri¬ 
day afternoons nt the Hotel Lennox, there will be a 
joint session with the Biometrics Section of the Amer¬ 
ican Statistical Association on Friday morning, to 
consider “The Statistical Analysis of Hybrid Vigor.” 
Invitational papers by Drs, Miraky, Pollister, Ris, 
Stem, Lindegren, Muller, Russell, and Douglass will 
be presented on Saturday morning, and on Saturday 
afternoon the Society will join the American Society 
of Naturalists in a joint session on “The Neurody¬ 
namics of Behavior.” The annual luncheon and 
business meeting of the Society will be held Friday 
noon. 

For the Ameriom Microscopical Sodety the pro¬ 
gram at St. Louis will constitute the sixty-soeond an¬ 
nual meeting. The Society program includes an 
Sxeeative Committee luncheon on 28 March at 12:30 


and the annual btminess mcctiiig at 4: 00 F^M. Friday* 
Headquarters and meetinga will be in the Hotel 
Jefferson. 

The Limnological Society of America will hold its 
annual meeting on Thursday and Friday, 28 and 28 
March, with headquarters and session meetings in the 
Hotel Jefferson. On Thursday afternoon the Society 
will join with the American Society of Ideologists and 
Ecological Society of America in the presentation of 
a symposium entitled “Dynamics of Production in 
Aquatic Populations.” The morning and afternoon 
sessions on Friday will be devoted to technical papers 
on limnology and closely allied subjects. The annual 
business meeting will conclude the Friday afternoon 
sessions. 

The National Association of Biology Teoi^ers will 
meet on 29 and 30 March. Headquarters will be 
established in the Hotel DeSoto, and on Friday busi¬ 
ness sessions will be held in Parlor D in this hotel. 
Following an address of welcome by Prevo L. 
Whitaker, president of the Association, at 10: 00 A.M. 
in the Ball Room of the DeSoto, the regular Satur¬ 
day sessions will be devoted to aspects of conserva¬ 
tion. An address by Otis W. Caldwell on “Of What 
Does Good Biology Teaching Consist T” will conclude 
dinner at 6:30. 

The Union of American Biological Societies has 
scheduled a joint meeting of the biological organiea- 
tions participating in the St. Louis convention to con¬ 
sider plans for a Biological Institute. This meeting 
will be held at 8: 00 P.M. Thursday in the Auditorium, 
immediately preceding the Biologists’ Smoker. 

On 29 March the American Nature Study Society 
will hold its forty-first annual meeting. The Society 
program, which is scheduled to start at 2; 00 P.M. in 
the Hotel DeSoto, features a series of papers on 
“Conservation Education,” to be followed by a gen¬ 
eral discussion under the chairmanship of E. L. 
Palmer, of Cornell University. The annual business 
meeting of the Society will be held at 8; 00 PJi. in 
the Jefferson National Expansion Museum, wiUi 
President Charles E. Mohr presiding. This meeting 
will be concluded with a showing of nature pictures. 

Beta Beta Beta mil meet in Parlor D of the Ijcmnox 
Hotel Thursday afternoon, 28 March. There will be 
a luncheon at 12:30, followed by a memorial pro¬ 
gram for the late President C- E. MoClung. The 
biennial business meeting and election of offtmrs will 
conclude the session. 

Phi Sigfna Society tcill limit Ue activities to the 
meeting of the National Council. Smarting at 9:00 
P.M. Wednesday, the Council meetings WiQ continue 
tbrbuj^ Saturday morning in Parlor A at tjhe 
DeSbIo. 
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<1} The Beotion on Payohology and 

the ICdwestern Payobologieal Asaoeiation will meet 
joinjtly on 28, 29, and 30 Maxtih. The meetings will 
be held in Booms 3€ and 3D of the Auditorium and 
will indade 43 technical papers. On Thursday after¬ 
noon, in a joint session with Section Q (Education), 
Sidney L. Pressey, of Ohio State University, will 
deliver his address as retiring president of the Mid¬ 
western Psyohologieal Association on the subject ^^Ac¬ 
celeration: Disgrace or Challenge.” Florence Gbod- 
enough, of the University of Minnesota, will present 
her address as retiring vice-president of the Section 
on Psychology on the subject, ^*Semantic Choice and 
Personality Structure.” The address of H. H. Rem- 
mers, of Purdue University, retiring vice-president of 
the Section on Education, on the subject, ‘^You Can 
Change Human Nature,” concludes the session. Of 
the teohnioal sessions the two scheduled for Thursday 
morning will be concerned, respectively, with “Learn¬ 
ing” and “Clinical and Abnormal Psychology.” On 
Friday the morning program will be concerned chiefly 
with “Animal Psychology and Perception”; the after¬ 
noon program, with “Social Psychology.” The Sec¬ 
tion and its aMiate will conclude their meetings with 
two sessions Saturday morning, dealing, respectively, 
with “Physiological Psychology” and “Psychological 
Tests.” 

Manning concurrently with the Friday program of 
Section I and the Midwestern Psychological Associa¬ 
tion will be morning and afternoon sessions of the 
Society for Research in Child Development. Papers 
by L, W. Sontag, H. E, Jones, H. H. Anderson, R. J. 
Havighurst^ Robert R. Sears, John E. Anderson, and 
others are scheduled for presentation in these sessions. 

(K) Social and EcononUc Sciences. The Impact 
of Technology on Society will be the theme of six 
sessions sponsored by Section K. The meetings will 
begin on 27 March at 2:30 P.M. with a session in 
cooperation with Section E on “The Impact of Tech¬ 
nology in Relation to Planning.” Thursday morning 
a program on “Technology and Economic Organiza¬ 
tion” has been arranged in oonjtmction with the Na¬ 
tional Planning Association. The afternoon session, 
which was arranged by the Academy of World Eco¬ 
nomics, will consider “Technology and International 
Relations.” Friday morning, in collaboration with 
the department of Rural Sociology at the University 
of Missouri, Section K will give special attention to 
regional study, with emphasis upon the Missouri Yal- 
icy problem. The Pi Gamma Hu luncheon will follow 
this wagio% and it will feature the address of S. 
^ward Patterson, who retires as dsioirman of Sec¬ 
tion K and vmevpreeident of tiie Association, as well 
^ ^Science and Religioa” hf Edwin 
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MeKeiU Poteat, president of the Roohester-Oolgate 
Divinity School, The series will end Saturday morn¬ 
ing with a session on ^^uman Conservation.” Among 
the speakers in the several sessions are S. Coltim Qil- 
fiUan, of the University of Chioago; Paul Greer, fam 
editor of the St. Louis Post-Dispatch; Harold Urey, 
of the University of Chicago; and F. B. Heinkel, 
president of the Missouri Farmers Association. The 
Academy of World Economics and the Pi Gamma 
Mu Society have cooperated in the preparation of the 
program, and the American Library Association has 
arranged a book exhibit on Science and Society. 

The American Statistical Association, an afiiliate of 
Section K, has arranged three symposia. The first, 
under the chairmanship of Fred J. Hal ton, Jr., of 
Deere and Company, is scheduled for 2:30 P.M., 27 
March, and will deal with “Quality Control in Amer¬ 
ican Industry.” At 10:00 A.M. on Thursday, “So¬ 
cial Sampling and the Measurement of Opinion” will 
be the subject, with W. F. Ogburn, of the University 
of Chicago, in the chair. Participants in this pro¬ 
gram will include Samuel A. Stonifer, of the Social 
Science Research Council; George A. Gallup, of the 
American Institute of Public Opinion; and Philip M. 
Hauser, of, the Department of Commerce. In the 
afternoon consideration will be given to “Personnel 
Selection by Psychological Tests,” under the chair¬ 
manship of Capt, John G. Jenkins, of the Bureau 
of Medicine and Surgery, Navy Department. In ad¬ 
dition to the three general sessions, the Biometries 
Section of the Association will hold technical sessions 
dealing with the applications of statistical methods 
in biological work. 

(M) Engineering. The Section on Engineering ha's 
planned no separate sessions for the St Louis meet¬ 
ing, but the Industrial Minerals Division of the Amer¬ 
ican Institute of Mining and Metallurgical Engineers 
has arranged a joint session with Section E on Thurs¬ 
day, 28 March, at 9:00 A.M. in Committee Room B 
of the Kiel Auditorium. Industrial minerals and rook 
products in the Central states will receive special 
consideration. 

(N) Medical Sciences. The Section on Medical 
Sciences, in cooperation with the Council on Induatrial 
Health of the American Medical Association, has or¬ 
ganised a symposium on “Medical Science and In¬ 
dustry.” One of the outstanding developments of the 
war has been an appreciation of the expanding con¬ 
cept of the field of industrial health, encompassing 
both the physical well-being and the mental outlook 
of the worker. The use of raw materials and inter¬ 
mediates which have heretofore been laboratory euri- 
ositiee or little more than formulae on paper has 
exposed wbr woriEere to physical and ehemieal agents 
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of unknown action. Despite precautions, scientists 
could not always predict the lethal action of their 
creations; and prompt rehabilitation of injured work¬ 
ers was essential to vital production. Mental adjust¬ 
ments to the speed-up of the emergency worked untold 
psychic upsets and created new mental problems. In 
four sessions, scheduled for the mornings and after¬ 
noons of 27 and 28 March, the Section will review 
these war problems and the contributions of medical 
science to their solution, in the belief that such a view 
will aid in the development of a positive health pro¬ 
gram in industry during the postwar period. A total 
of 19 papers will be presented by outstanding investi¬ 
gators on the general topics of atomic energy, trauma, 
occupational restoration and positive health in em¬ 
ployment procedures, and industrial medicine as a 
special discipline and industrial toxicology. The ad¬ 
dress of the retiring vice-president, Warfield T. I.*ong- 
copc, entitled “The Importance of K-esearches Upon 
War Gases to Clinical Medicine/* will bring the 
symposium to a close. All sessions will be held in 
Room 1807 of the auditorium of the Washington Uni¬ 
versity School of Medicine, 4580 Scott Avenue. 

Alpha Epsilon Delta, national honorary premedical 
fraternity, in conjunction with Section N (medical 
sciences), is arranging a special program on pre- 
medical advisory problems for the AAAS meeting in 
St Louis. The symposium will be held in the Coro¬ 
nado Hotel at 1: 30 P.M., Friday, 29 March. 

Dr. Carlyle F. Jacobsen, Assistant Dean, Washing¬ 
ton University School of Medicine, St. Louis, will 
present a thorough discussion of the use and measure¬ 
ment value of tlie various objectwe methods of investi¬ 
gating the educational background of the student. 
This will be followed by a discussion by Dr. George 
T. Harding, School of Medicine, The Ohio State Uni¬ 
versity, Columbus, of the personality traits to be 
found and recognized in recommending students for 
the study of medicine. The second half of the pro¬ 
gram will deal with the length and content of the pre¬ 
medical curriculum. Dean Stanley Dorst, School of 
Medicine, University of Cincinnati, will present the 
point of view of the medical school and Dr. William 
H, Cole, Rutgers University, New Brunswick. New 
Jersey, that of the liberal arts college. 

The discussion will be directed to answering ques¬ 
tions directly related to the problems conoerned with 
the preparation of students for the study of medicine 
and the selection of candidates for recommendation 
and admission. All interested medical and premedieal 
educators and students are invited to attend and par¬ 
ticipate in the symposium. 

(0) Agriculture. The Section on Agriculture has 
planned a symposium jointly with the Section on Geol¬ 
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ogy and Geography and the Section on Social told 
Eeonomie Scienees for Thursday at 9:90 AJL in 
Room 3A of the Auditorium. The symposium will 
give consideration to modern coneepta of soils, factors 
causing divergence in soil proi>erties during soil for¬ 
mation, the relation of soils to plant growth, and Uke 
relation of soils to the distribution of human popula* 
lions. At 2: 00 P.M. Friday, on the 15th floor of the 
DeSoto Hotel, the Section will join with the American 
Society for Horticultural Science, the American So¬ 
ciety of Plant Physiologists, and the Physiological 
Section of the Botanical Society of America for a 
program of papers dealing with “Soils in Relation to 
the Nutrition of Plants, Animals, and Man,” At¬ 
tention will be focused on cellular and tissue metabo¬ 
lism, nutritional deficiencies of farm animals as re¬ 
lated to soil and crop composition, nutritional diseases 
of man in relation to geographic areas, and the im¬ 
portance of soil fertility in human welfare. The 
last subject will be the theme of the address of the . 
retiring vice-president and chairman of Section 0, 
William A. Albrecht, whose paper will conclude the 
program. 

The Potato Association of America will meet jointly 
with the American Society for Horticultural Science 
on Thursday and with the American Phytopathological 
Society on Friday. 

The American Society for Horticultural Science 
will begin its activities on Thursday morning with two 
sessions—one of them the joint meeting with the 
Potato Association of America, and the other, a 
general session on pomology. Thursday afternoon a 
general session on chemical weed control will be 
followed by a joint session with the Biometrical Sec¬ 
tion of the American Statistical Association. Thurs¬ 
day evening has been set aside for round-table dis¬ 
cussions on Plant Genetic Stocks. Simultaneous ses¬ 
sions on pomology, vegetables, and floriculture and 
ornamental horticulture will occupy Friday morning, 
and Friday afternoon has been set aside for the 
joint symposium on “Mineral Nutrition of Plants and 
Animals.” The annual banquet of the Society is 
scheduled for 6:30 P.M. Friday, when W. B, Mack, 
of Pennsylvania State College, will deliver his re¬ 
tiring presidential address. At 9:30 there will be 
a round-table panel discussion on Teaching Methods. 
Saturday morning the schedule calls for simultaneous 
sessions on vegetables, pomology (prope^ation), and 
fruit storage and processing. The meetings of the 
Society will be concluded Saturday afternocm with a 
general business session, followed by two teohmeal 
sessions on nuts and small fruits. 

(Q) Education. Five sessions of Section Q 
planned, beginning at 9:30 Wednesday mdmihg, 27 
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Miirdi, and dosing at noon on Friday. Indnded is 
a joint mooting on Thursday afternoon with Seotiou 
1 and the Midwestern Psychological Association, at 
which time Florence L. Qoodenough, retiring chair¬ 
man of Section 1, H, H. Remmers, retiring chairman 
of Section Q) and Sidney L. Pressey, president of the 
Midwestern Association, will be heard. The other 
sessions wiU be concerned with various aspects of 
educational and personnel programs in the Armed 
Services by those who were prominently identified 
with them. In this connection, Ralph Beddl (Ne¬ 
braska), Henry Beaumont (Kentucky), Guy Bond 
(Minnesota), Alonzo Grace {American Council on 
Education), Shailer Peterson (Chicago), Raleigh 
Sehloring (Michigan), and William Spaulding 
(Houghton Mifflin Company) may be mentioned. 
Other topics, such as the educational reorientation of 
veterans, guidance and adjustment in the public 
, schools, postwar education, self-teaching materials, 
discipline, teaching efficiency, the curriculum, and the 
like, round out the offerings of this Section. 
Owing to the importance of tlie subjects dealt with, a 
deliberate attempt has been made to prevent the 
overcrowding of any session with miscellaneous 
papers. 

(X) Science in General The graduate women’s 
scientiffc fraternity, Sigma Delta Epsilon, will hold 
a National Council meeting starting at 2:00 P.M., 
27 March, in Parlor 106 of the Hotel Statler. The 
Council will remain in session through Friday morn¬ 
ing. On Thursday, Virginia Bartow, of the University 
of Illinois, will speak on the subject, American 
Women in Chemistry,” at the luncheon for All Women 
in Science, and the Friday meeting of the Council 
will be preceded by a breakfast and the annual busi¬ 
ness meeting of the fraternity. 

* The National Science Teachere Association has ar¬ 
ranged a series of meetings in partial collaboration 
with the Cooperative Committee of the AAAB, the 
National Council of Teachers of Mathematics, the 
Central Association of Science and Mathematics 
Teachers, the American Nature Study Society, and the 
National Association of Biology Teachers. Follow¬ 
ing committee and business meetings on Thursday 
afternoon and evening, a general session of the 
Association will be held Friday morning at the Christ 
Church Cathedral (1210 Locust Street). The other 
sessions will be held in the Hotel DeSoto. On Friday 
afternoon recent studies and developments affecting 
science teaching in colleges and secondary schools will 
be tkuumdered. At the Leaders’ dinner which will 
follow the afternoon session, there wiU he a discussion 
^ of ^'^thuty and Action in Science Education.” Satur¬ 
day wfll be devoted to a consideration of ‘^Science in 
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the S<du>ol Curriculum.” Starting with a joint ses¬ 
sion at which A. J. Carlson will be the main speaker, 
the meeting wiU be continued in group sessions, one 
for each of the cooperating societies. The afternoon 
session wiU be conducted in the same manner, with 
Ira Gabrielson as the principal speaker at the joint 
session. The Association wiU join with the National 
Association of Biology Teachers for dinner Saturday 
evening and for the address by Otis W. Caldweli. 
The Board of Directors of the National Science 
Teachers Association is scheduled to meet on Sunday 
after the regular sessions have been concluded. 

Additional Notes 

Other Societies and Sections have indicated their 
intention to hold sessions at St. Louis, but they have 
not submitted statements of plans as this issue of 
Science goes to press. 

Last-fninute corrections and additions to the pro^ 
gram wiU be announced in Science. In order to ex¬ 
pedite this late news the secretaries or others respon¬ 
sible for the arrangements should forward the original 
of an announcement to Dr. Howard A. Meyerhoff, 
Smithsonian Institution Building, Washington 25, 
D. C., and a carbon copy to the Editor of Science, 
Massachusetts and Nebraska Avenues, Washington 16, 
D. C. 

The Meeting 27-^0 March 1946 is the fifth St. Itouis 
meeting. The Association first met in St. Louis in 
1878, when 134 members were registered and 103 
papers read. The total membership of the Associa¬ 
tion was 558 at that time. 

Scientists of the St. Louis area were hosts to AAAS 
in 1903 and 1919 for the second and third times. 

Saint Louis University began its work in 1818, three 
years before Missouri was admitted to the Union. 

Washington University was first chartered as Eliot 
Seminary in 1853. 

The Academy of Science in St, Louis was founded 
in 1856. 

The fourth St. Louis meeting was held during the 
Christmas holidays in 1936. Approximately 2,300 
people were registered and 1,200 papers read. There 
were 47 associated societies in session at the same 
time, and the total membership of the Association had 
grown to I 84 O 2 . 

The fourth St. Louis meeting, 1935, was held in 
part in then unfinished St. Louis Municipal Audi¬ 
torium. Reports from that time indicate that many 
last-minute changes in the program were necessitated 
by the unfinished condition of the building. Wash¬ 
ington University, on learning of the situation, placed 
its entire plant and facilities at the disposal of Henry 
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B. Ward, who waa at that time permanent aeeretary 
of the Association. 

President Karl T, Compton of the Massaohnsette 
lustitttte of Technology, presided at the general ses¬ 
sions at the fourth Bt. Louis meeting in 1935. 

Since the Aesociation last met in St, Louis,^ the 
name of the St. Louis municipal auditorium has been 
dianged to the Kiel Memorial in honor of the long¬ 
time mayor of St. Louis. 

The Society of Sigma Xi held its fourteenth annual 
meeting as an affiliate of AAAS under the leadership 
of Professor G. H. Parker, president of the society, 
at the 97th meeting of the Association in 1935. 

The first anfptud lecture of Phi Beta Kappa as an 
affiliate of AAAS, was delivered in 1935 by William 
Allen Neilson, president of Smith College. 

At the St, Louis meeting of the American Associa¬ 
tion of University Professors, 1935, Dr. A. J. Carlson, 
chairman of the Department of Physiology, University 
of Chicago was elected president for 1936. Dr. Karl 
T. Compton made the address at the annual luncheon. 

Dr. Harold G. Moulton, president and director of 
the Brookings Institution, spoke at the Thursday 
evening General Session on "The Scientific Method in 
the Investigation of Economic Problems,” 

Edwin Grant Conklin was elected president of the 
Association for 1936 at the St. Louis meeting. 

There were J35 requests for grants^in^add in 1935 
totalling $9,000, but the Committee regretfully an¬ 
nounced through its Chairman, Walter R. Miles, that 
only $3,000 was available for this purpose. 
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The greenhouaea of the oUy botanienl garden shalr 
many improvements over their eondition 10 years ago 
when the Association last met in St. Louis* Speeiai 
floral displays have been arranged for the period 27- 
30 March. 

The entire orchid collection, about 20,000 fdants, of 
the Missouri Botanioal Garden is now housed in the 
arboretum at Gray Summit on the northern fringe of 
the Ozarks overlooking the Meramec River. 

The Washington University cyclotron is housed in a 
special building near Crow Hall. It is understood 
that visitors will be welcome during the period of 
the fifth St. Louis meeting. 

Sodnt Louis University is especially noted for its 
work in medicine and seismology. It was the first 
institution in the world to establish a department of 
geophysics, and is still the only university in the 
United States to have a separately organized depart¬ 
ment of this kind. 

The reptile and bird houses of the St. Louis zoolog¬ 
ical gardens are considered the best in the world. 

A modem greenhouse known as the "Jewel Box,” 
is located at the municipal Forest Park, which also 
contains the Art Museum and the Jeflerson Memorial 
within its 1400-acre tract. 

The casual visitor as well as the engineer will be 
interested in the visible evidence of the effectiveness 
of St. Louis’ smoke abatement ordinance. 

As Science goes to press news reaches us that Carl 
Snyder, vice-president of Section K, died in Santa 
Barbara, California, 15 February, 


Science Legislation 


The National Science Foundation: S. 1850, Final Senate Bill 

Howard A. Meyerhoff 

Executive Secretary, AAAS, Wasbingteft, £>. C 


S CIENCE HAS ENDEAVORED Uy keep its 
readers informed on the progress of science 
legislation. Although it is possible to piece 
together a coherent story from the reports, texts of 
bills, and news items which have been published, the 
task is difficult, and there are not many who have the 
time to undertake it. In the belief that the legis¬ 
lative situation will be a topic of widespread discus- 
fdon at St. Louis, a factual sdmmary and analysis may 


prove useful as a background for such discussions as 
occur. 

Although science has played an important role in 
many government departments, it was not until 1^5 
that it featured in Congress. About three years ago 
Senator Kilgore, of West Virginia, drafted a hill for 
whidh scientists and the Oongress were not prepared* 
Its premature appearance and its detect^ in 
nation, were more than this bill Could suWve. OnC; 
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of ixafortmiato aftarma^ of thia flrat aoience 
hm a atuipitiion of all proposed legislation^ 
eofupled with a prejudice against anything Tvhieh 
Senator Blilgore might introduce in tiie soientido field. 
These suspicions engendered by the first science bill 
have seiionsly retarded progress in the consideration 
of the several bills introduced into Congress during 

im. 

Chronologically the first of these to appear was a 
bill (S. 825) introduced by Senator Byrd on 4 April 
1845, Briefly^ it proposed the establishment of a 
Research Board for National Security as an inde¬ 
pendent government agency. Its principal objective 
was the creation of aq agency competent to formulate 
scientific research for the Departments of War and 
Navy. A somewhat similar bill was introduced into 
the House by Representative May on 11 June, but 
here it was proposed that the Research Board be set 
up by the National Academy of Sciences in coopera¬ 
tion with the War and Navy Departments, It was 
in July that the Senate really warmed up to the idea 
of introducing science legislation. On the 9th, Sena¬ 
tor Fulbright proposed, in S. 1248, to set up within, 
the Department of Commerce a Bureau of Scientific 
Research to encourage research and to develop inven¬ 
tions, products, and processes which might prove use¬ 
ful to bosineas. The proposed Bureau would absorb 
the Office of Production Research and Development 
of the War Production Board and the National In¬ 
ventors Council. On the 19th, Senator Magnuson 
introduced S. 1285, which translated into legislation 
the major recommendations of Vannevar Bush's Re¬ 
port to the President, Science: the endless frontier. 
Four days later Senator Eolgore introduecd a more 
comprehensive bill, 8. 1297, embracing many of the 
features of S. 1266, but including the social sciences 
and some patent proposals, S. 1297 differed from 
8. 1286 in one other important particular, namely, 
in proposing that a National Science Foundation be 
administered by a Director rather than by a Board 
of unpaid, part-time scientists. 

The overlapping objectives of the four Senate bills 
made the need for further study and coordination 
evident, and during the months of August and Sep¬ 
tember Senators Fulbright, Kilgore, and Magnuson 
to hold joint hearings on their respective bills. 
Meanwhile, the President's message of 6 Sejbtember, 
although designed to stress the need of science legis¬ 
lation and to harmomae the proposals obtained in the 
several bills, in effect magnified the differences among 
them and created a rift that made S. 1286 and S. 1297 
rivid bills* Knob of them slowly acquired partisan 
among scientists, and ^ O^obet hearings 
healed, the rift 
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Storting early in August the Amencan Assoeiatian 
for the Advancement of Science interested Uself in 
the legislation and made an earnest effort to secure 
improvements which were deemed vital if either S. 
1285 or S. 1297 were to be enacted into legislation. 
By means of a questionnaire sent to members of the 
Council and distributed ultimately to approximatdy 
600 scientists in different parts of the country, the 
Association obtained a sufficiently reliable background 
of opinion to enable it to take an active part in the 
hearings and in senatorial staff conferences. Over 
90 per cent of the returns indicated definitely that 
American scientists want a National Science Foun¬ 
dation, and the Association regarded this strong 
desire of its membership as a mandate to work for 
the best possible legislation. 

Approximately 100 scientists and a few laym^ 
participated in the October hearings. The selection 
of witnesses was, for the most part, made without 
reference to the views which they held and, indeed, 
an earnest effort was made to obtain every shade of 
opinion from university, industrial, and government 
scientists, as well as from agencies and businesses 
whose chief concern is the application of science. 
Of all the witnesses, only one went on record as being 
opposed to the establishment of a National Science 
Foundation. A clear majority favored the inclusion 
of the social sciences in the Foundation. A majority 
likewise favored the Board form of administration, 
as opposed to administration by a Director appointed 
by the President. Except among the industrial 
groups, the interest in patent problems and issues 
was comparatively low, but there was a clearly defined 
concern about the free dissemination of results of 
government-supported research. 

For a time it was hoped that these consolidated 
hearings might result in a consolidated bill, but the 
combination of circumstances led in the opposite 
direction. The old prejudice against Senator Kilgore 
led to a misrepresentation of his position, particularly 
among those scientists who, for one reason or another, 
favored the Board form of administration, the exclu¬ 
sion of the social sciences, and the exclusion of patent 
provisions from the bill. During November this 
rather miscellaneous group formed the Committee 
Supporting the Bush Report, which came out defi¬ 
nitely against S. 1297 and for S. 1285, The majority 
of scientists, on the other hand, found themselves 
unable to give unqualified support to either of the 
two bills and so worked consistently for still better 
legislation in the form of a new bill. Their efforts 
led to the introduction of S. 1720 on 21 December. 
This bill, introduced by Senator Kilgore, with Sena¬ 
tors Johnson, Pepper, Fulbright, and Saltopstall as 
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eo^ponBors, embcMiied so many ohanges and improTe- 
ments that it provided a new basis of disoassion. 

In January, through the intervention of Senator 
Thomas, of Utah, representatives of the Committee 
Supporting the Bush Report were brou|^t together 
with Senators Kilgore and Saltonstall, and several 
modifications in the provisions of S* 1720 were pro> 
posed and carefully considered. On 9 February 
everyone concerned agreed upon a somewhat revised 
version of S. 1720, which was introduced into the 
Senate as S. 1850 on 21 February, and which will be 
known as the Kilgore-Magnuson Bill. In addition 
to Senators Kilgore and Magnuson, Johnson, Pepper, 
Fulbright, Saltonstall, Thomas, and Ferguson are 
sponsoring S. 1850. 

The full text of the revised bill has already been 
printed {Science, 1946, 103, 225-230 ; 240) and oom- 
ments on it have been made {Science, 1946, 103,192). 
Only a brief analysis of its provisions will be at¬ 
tempted. It establishes a National Science Founda¬ 
tion with broad powers and objectives. The affairs of 
the Foundation will be directed by an Administrator 
who will be aided—and checked—by a National Sci¬ 
ence Board, composed of high-ranking scientists 
selected by the P|^||^ent. The Board shall have a 
voice in the selection of the Administrator, and it shall 
have direct access to the President and to the Con¬ 
gress, both in reporting on the achievements of the 
Foundation and in supporting or opposing specific 
acts of the Administrator. Within the Foundation 
there will be divisions of (1) mathematical and physi¬ 
cal soionoes, (2) biological sciences, (3) social sciences, 
(4) health and medical sciences, (5) national defense, 
(6) engineering and teehnology, (7) scientific per¬ 
sonnel and education, (8) publications and informa¬ 
tion. Additional divisions, not to exceed three in 
number, may be created by the Administrator, by 
and with the advice of the Board. Inasmuch as the 
work of the natural science divisions will be guided 
by the carefully prepared reports of Vannevar Bush 
and bis oommittees, the work of the division of social 
sciences is restricted until a comparable report is pre¬ 
pared, detailing the proposed research in this general 
field. Public ownership of patents and free dissemi¬ 
nation of information arising from Foundation-sup¬ 
ported research are provided for, but the Administra¬ 
tor is given latitude and discretion in regard to 
patents, specifically in contracts which involve jsah- 
stontial contributions to the development of particular 
inventions, discoveries, and developments on the part 
of the organisations to which such contracts are given. 

Apart from the solution of the eontroversial issues, 
the new bill provides for a broad program of support 
for research and for soientiSc education and coopera- 


tioiL Berupulous care has been taken to leave re¬ 
search and researchers free and unrestricted, save as 
the Foundation may deny support when particular 
projects are unsound or unwarranted. International 
cooperation and interdepartmental coordination within 
the United States Government are other important 
adjuncts to the proposed science legislation. 

Although the phraseology of S. 1850 as printed 
(Science, 1946,103, 225'230 ; 240) has proved accept¬ 
able to scientists and to the Senators involved,^ it may 
yet undergo major or minor changes when the bill 
is presented to the full Senate Committee on Military 
Affairs, and again when it is reported out of Commit¬ 
tee and onto the Senate floor. Once proposed legisla¬ 
tion reaches the floor of the Senate, amendment is an 
uphill job, but it must be remembered that a rival 
bill was recently introduced by Senator Willis 
(S. 1777), and that there may be some pressure from 
this group to secure modifications in the bill which 
comes from the Committee on Military Affairs, with 
concurrent support from the Committee on Commerce. 
However, it has been admitted by several of the co¬ 
sponsors of S. 1777 that their support was given pri¬ 
marily because of the rift among the Boientists. 
S. 1777 provided for further study of the situation 
and commanded their support for this reason. The 
reason no longer exists, and it is hoped that tiiis 
group of Senators will support the legislation which 
the vast majority of scientists approve. 

The fate of the new bill in the House of Represen¬ 
tatives is unpredictable. The May Bill (HJl. 3440) 
has already been passed, but it provides solely for 
military research. The new Senate bill incorporates 
many of the provisions of the May Bill, applying 
them specifically to the Division of National Defense; 
and it may be hoped that the supporters of the May 
Bill will find the Kilgore-Magnuson document accept¬ 
able as a substitute and as an amplification of the 
Government's research program. The Luce Bill 
(H.R. 6332), which was introduced on 1 February 
1946, does not appear to be rival legislation. It pro¬ 
poses the creation of a Department of Science and 
Research, with a Secretary of Science and Eeseaxoh 
in the Cabinet. The proposed divisions of the new 
department do not include all of the fields of science, 
and the proposed groupings ore open to serious criti¬ 
cism. The Luce Bill offers nothing which scientists 


1 There has been one change tn the phraseology o( S, IW 
as printed (Science, 1940. lOS. 225-S30; 240). In Seottoh 
4 ( 0 ), eeoond paragraph (p. 226). the eecond aentence in 
the nnal dratt now reada as follows: Admtolstrator 

shall pay the conmnsatlon of su^ executive secratary and 
may furnish the Board and the dl^tonal solenttfle eommlt- 
tees such additional peTsonnsl, and sn^ facilities, eervlcea, 
and auoplles ss may be necessary for the prep^ pevfortib 
arnee of the functions of the Board and ammonal edsn- 
thfo oonunlttees.** 
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eim 83ip|>ort and ereates the serious hurdle of obtain¬ 
ing reoognition of a new Cabinet post It is safe to 
oonelude that none of the science legislation currently 
before the House will prove competitive; but, on the 
other hand, there is reason to believe that the Repre¬ 
sentatives are more interested in economy than they 
are in the support of scienoe. There has been com¬ 
paratively little opportunity for members of the 
House to familiarize themselves with the thinking 
that has gone into the Kilgore-Magnuson Bill, and it 
is clear that an important job of education lies ahead 
and that the scientists are best qualified to under¬ 
take it. 

At a time when our allies in the late war are giving 
generous support to science, and when American 


sdenoe has lost 100,000 or more recruits in seientifle 
research through the operation of Seleetive Service, 
it ig appropriate to endorse and actively to support 
legislation which is designed to supplement the eon- 
tributions which our industries and our educational 
institntions are making to scientific research. A Sena¬ 
tor or a Representative can take intelligent action 
only when he is informed of the action his constitu¬ 
ents want him to take. A resolution gets some atten¬ 
tion, a letter from an individual is more informative, 
a telegram is somewhat better than a letter, but a 
personal oall on his Senator now or his Represen¬ 
tative a little later is the best way that an individual 
scientist can take positive action to ensure the passage 
of the Kilgore-Magnuson Bill, S. 1850. 


Science Exhibition 


Kiel Memorial Hall, St. Louis 

27-30 March 1946 


Now that Asaodation maatinga are again being held, 
it it possible to resume the important and interesting 
Science Exhibition. The Exhibition, which has long 
been an integral part of the meetings, will be housed in 
the Auditorium, located on Market Street between 14th 
end 15th Streets. The building is conveniently located 
with respect to the meetings of the various sections, 
which will be held in nearby hotels. 

The same high standards in effect during prewar years 
have been maintained for this year’s Exhibition, and we 
wish to express our appreciation for the cooperation we 
have received from the exhibitors who have helped to 

A. S. Aloe Company 

St, Loulse Missouri 
Booth Kos, 60-fil 

A display of now and essential apparatus, particularly 
for the biological sciences, includes recent handmade 
micro-tome kxfives of the double hollow ground design, 
a now series of micro-dissection instruments, and dehy¬ 
dration apparatus for small batch processing. Sugges¬ 
tions and recommendations for the development of new 
laboratory instruments will be discussed with those inter¬ 
ested at our booth. 

Guests at the Science Exhibition are cordially invited 
to visit our new building located at Nineteenth and Olive 
Streets. Aznong the many new facilities are a modem 
Ubivw room where new apparatus may be thoroughly ex- 
oielped and klso a modem chemical laboratory, complete 
with laboratory furniture and equipment in our display. 


make possible this feature, which all of the members find 
mcMt useful. 

. Some institutions and concerns who have recently 
decided to take part in the Exhibition were not able to 
send descriptive material for publication at the early 
date that this issue of Science went to press. It is our 
hope, however, that it will be possible to have available 
complete information which may be obtained at the 
Registration Desk to be located in the center of the 
Eadiibition area. 

At our request, the exhibitors have furnished us with 
the following descriptions of their exhibits: 

American Medical Association 

Chlcwo, Illinois 
Booth Kob. 88-59 

This cxliibit shows the significance of the work of the 
Council on Physical Medicine and the Council on Phar¬ 
macy and Chemistry in the investigation of products in¬ 
tended for therapeutic purposes and the interpretation of 
these efforts from the standpoint of human welfare. 

American Optical Company 

Buffalo, New Tork 
Booth Nos. 185-184 

The Scientific Instrument Division of American Opti¬ 
cal Company, formerly Spencer Lena Company, will ex¬ 
hibit j the new Phase Microscope, a recent research devel¬ 
opment; a new Hetallurgieal Microscope with 
XUuniiiiator; and a Polarialng Microscope iu which 
Pdlarhid of optical quality replaces oaldte. .Other stand- 
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ard microsoopes and InfltrumentB of the well-known 
Spencer quality will bo on hand. Meeara. J. J. Host, W, 
E. FoUand. G, W. Frid, J. P. Baker, and G. M. Oaborne 
will be in attendance to discuss any optical queationa 
presented. 

The Blakiston Company 

Philadelphia, Pennsylvania 
Booth No. 63 

The Blakiston Company have prepared an attractive 
exhibit of their textbooks and reference works. Impor¬ 
tant now texts in the undergraduate sciences will be 
announced. Every science teacher will be interested in 
the new IIaekh*Grant*B Chemical dictionary^ reprinted 
with chBTiges and additions to include tho latest data, 
among which is considerable material on atom structure, 
fission, disintegration, and the resulting nuclei. Other 
authentic Blakiston books of timely interest are Strana- 
than’s The **particles** of modem physios; Hector, 
Lein, and Bcouten^s Electronic physics; The Harvard 
books on astronomy, edited by Dr. Harlow Shapley and 
Dr, Bart J. Bok, Harvard College Observatory; Hand¬ 
book of microscopical characteristics of tissues and 
organs, by Karl A. 8tiles—^an outline course which is 
finding ever-widening favor among teachers of biology 
interested in identification studies. Chemistry teachers 
will also bo interested in the now edition of Pregl's 
Quantitative organic microanalysis, revised and edited by 
Dr, Julius Grant. Textbooks for full-term, semester, or 
briefer courses in the fields of chemistry, physics, and the 
btological sciences will be on display. Teachers are in¬ 
vited to discuss any textbook problems or matters per¬ 
taining to new manuscripts with the Blakiston repre¬ 
sentatives at the booth. Those in charge will be T. A, 
Phillips, H, W. Fry, J. B. Liackey, and J. Losacco. 

The Jaques Cattell Press 

lianeaster, Pennsylvania 
Booth No. 149 

The Jaques Cattell Press has boon organised now for 
5 years and this is the first opportunity it has had to 
really show what it has planned to do in the way of 
publishing authoritative scientific books of a nontech¬ 
nical character. We have had a great deal of encourage¬ 
ment in scientific circles, and feel that wo are accom¬ 
plishing what we set out to do. Wo have published 60 
volumes, but there is much important material to be 
written and published, and we hope to encourage more 
manuscripts to be written. We shall exhibit the books * 
which we have published, samples of the circulars which 
we get out. Wo shall discuss with authors who are in¬ 
terested in our plans for the future on circularization 
and methods of distribution. There will be contained in 
this exhibit the 3 directories edited by Jaques Cattell: 
American men of science, Leaders in education, and 
JSiographiaal directory of American scholars. Also a 
new company will show one or two books, called the 
Heck-Cattell Publishing Company, which will In the main 
specialise in textbooks, plans for whidi can be discussed 
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at our booth. Attendants at the booth will be Mr. Jaques 
Cattell and Mrs, Buth H. little. 

Chicago Apparatug Company 

ChioagOt liUnols 
Booth No. 97 

This organisation, manufacturer of physics equipment 
for use in elementary schools, high schools, and colleges, 
has been in business continuously under the same man¬ 
agement since 1908, The company Is planning to ex¬ 
hibit a number of now items of equipment and Improve¬ 
ments over classic models. Bpecial attention will be 
given to an improved model of Singorman's Color Ap¬ 
paratus, which should prove of interest to those working 
with color and light. The display will also include a 
number of items for the chemist: a new water bath, a 
Barnstead Demineralizer, analytical balances, the justly 
popular Lindberg Engineering line of heating equipment, 
and the new Precision Flask Heater. The exhibit is ex¬ 
pected to bo manned continuously by at least two men 
from the Chicago Office who will be prepared to discuss 
any questions regarding the equipment. Catalogues and 
other literature covering complete lines of all standard 
brands of laboratory equipment will also be available. 

The University of Chicago Press 

Chicago, Illinois 
Booth No. 43 

There will be a cooperative exhibit of scientific books 
from 18 University Presses. Participating Presses are: 
University of California, Chicago, Collegiate Press 
(Ames, Iowa), Columbia, Cornell, Duke, Harvard, Johns 
Hopkins, Michigan, Minnesota, Oklahoma, Oxford, 
Princeton, Butgers, Stanford, Washington (Seattle), 
Wisconsin, and Tale.' Mrs. L. B. Shuler and Miss Shir¬ 
ley Freshman, of the University of Chicago Press, will 
be exhibitors. 

Clay-Adams Company. Inc. 

New york« New Tork 
Booth Nos. 166^196 

The Clay-Adams Company, Inc., exhibit will include 
particularly displays of various groups of Mediebrome 
Slides on tropical medicine, normal histology, ophthal- 
zoology, and other selected subjects- There will be 
other Kodachrome items such as S Y E, Spencer, smd 
TDO Projectors, Kodachrome view boxes, and cabinets. 
The laboratory items will include centrifuges, hematology 
equipment, and other material of interest to physiolo¬ 
gists, anatomists, etc. The third group of items will in¬ 
clude teaching material such as anatomical charts, 
mounted skeleton, demonstration skuU, etc. 

The Coleman and Beil Company 

Norwood! Ohio 
Booth No. 66 

The exhibit of The Coleman and Bell Compdnyi HohO* 
fattturizm: Chemists, wilt feature a display of 
foagente, including Inorganic and organic 
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logiioal staiaa, ahoikiieal iudieittora, tod solutloiu* A 
aimiber of new itoms developed durinjjf tbe war will be 
Bhowu^ 

Thomas Y. Crowell Company 

Xew Torky Kew Ifork 
Bootk Vo. 62 

A comprehensive showing of college textbooks will be 
seen in the Thomas Y. Crowell exhibit. It will include 
a full selection of books from their college list in the 
fields of chemistry, political sciouc>e, geography, sociob 
ogy, economics, and buBiness administration. Chemistry 
books will be featured at the exhibit, and along with 
already published texts in this field the Crowell Company 
plans to have dummies and possibly proofs of four now 
chemistry texts available for inspection. These books— 
Basic colicffc chemistry, by Josoph A. Babor; Bemimicro 
quaiitatim organic analysis, by Nicholas D. Choronie 
and John B. Vntrikin; Physical chemistry, by Herschel 
Hunt; and First year qiLolitative analysis, by Carl J. 
Likes and Aubrey E. Harvey—arc now in preparation 
and will be available for use next fall. 

Denoyer-Geppert Company 

Chicago, Illinois 
Booth Vos. 46-d7 

The Denoyer-Oeppert exhibit consists of Visual Teach¬ 
ing Aida for the biological sciences. A large selection 
of wall charts in the fields of anatomy, botany, and aool* 
ogy; models of human and animal anatomy and plant 
morphology; Kodachrome slides concerning the science 
field; human and animal skeletons; museum mounts for 
ecology and botany; astronomical globes; meteorology 
charts; and many other items will be shown. Most of 
these materials are manufactured or prepared in the 
company’s plant in Chicago. This organisation is pre¬ 
pared to help plan a coordinated set of Teaching Aids 
for any course or department so that a maximum of 
teaching value can be obtained for a minimum of cost. 
Teachers are invited to discuss their Visual Teaching 
Aid problems with representatives attending the exliibit. 

Eastman Kodak Company 

Hochester, Vew York 
Booth Vos. 

The theme of the Eastman Kodak Oompany exhibit 
will be Functional Photography "—epectrographic 
analysis, electron microscopy, microradiography, X-ray 
diffraction, stress analysis, instrument recording, photo 
layout, training films, and photographic copying papers. 
A great variety of photographic equipment and mate- 
rials<^paper, film, and chemicals—^used for soientifle re¬ 
search will be part of the exhibit, and will be available 
for examination and discussion, Functional photography, 
a 26-page booklet, will be distributed, and literature 
describing the application technic of many of the 
Mdontific uses of photographic material will be available. 
BkitopieB ^wlng the resnlt of the use of photographic 
Ih soitoU^^ reeear<di tviU be di^lnyed in the 
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exhibit and will Indicate to some extent the many pos- 
sibllitleB for applying photographic principles to scientific 
problems. Time spent at the Kodak ^ * Fimctional Pho¬ 
tography ’ ’ exhibit reviewing the many examples of 
photography, other than the more elementary uses, will 
be time well spent. Special Kodak representatives will 
be in attendance to serve you. 

J. W. Edwards, Publisher, and Edwards 
Brothers, Inc. 

Ann Arbor, Hfjkshlgan 
Booth Vo. 96 

This exhibit features the reprints of basic scientific 
and technical books and periodicals originally published 
in Germany during the war. The J. W. Edwards Cata¬ 
log No. 6, availablo at the exhibit space, lists some 500 
such books republished by license of the U. 8. Office 
of Alien Property Custodian. Examples of the facsimile 
reprints of 187 foreign scientific and technical period¬ 
icals published abroad during the war years (1939-40 to 
date) will be on display. A catalog will be distributed. 
In addition, examples of Edwards Brothers, Inc., educa¬ 
tion and industrial printing are to be shown and will be 
represented by samples of preliminary class texts, lab¬ 
oratory manuals, etc., and by parts of manuals and 
similar industrial publications. The space is to be iden¬ 
tified by a large photo montage of industrial scenes 
keyed to the scientific and technical materials on display. 
The manner in which these important enemy research 
books and periodicals have been placed in the hands of 
American scientists will be graphically portrayed by an¬ 
other part of the exhibit. The Edwards representatives 
in attendance are prepared to discuss the materials 
offered and to take orders for desired books and period¬ 
icals. 

The Encyclopaedia Britannica 

Chicago, Illinois 
Booth Vo. 66 

A simulated classroom, with periodic showing of class¬ 
room films on a screen, will form the exhibit of Ency¬ 
clopaedia Britannica Films. A scale model of a teacher 
and four modelchildren sitting in schoolroom chairs 
makes up a prominent part of the exhibit, which has been 
designed to show Association members how classroom 
films should be used in educating students. The screen 
itself will be hung on the rear wall of the classroom. 
In front of it will be n blackboard and a painting of the 
teacher’s desk, while the teacher will stand beside the 
board as though instructing the pupils. Films to be 
shown in the exhibit will bo 10-mm. sound Encyclopaedia 
Britannica classroom films, which consist of some 600 
different subjects designed to provide audiovisual instruc¬ 
tion to students from first grade through college. Films 
for science courses and social sciences make up the bulk 
of the different subjects covered by the classroom motion 
pictures produced by Encyclopaedia Britannica Films in 
eooperatiem with l^ing educators of many principal 
Amoricto universltieB aild colleges. 
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Fordliaiit University Press 

Kew Tork, New York 
Booth No. 8? 

Fordham University Press Is devoted to the publication 
of teitbooks at the college level and of general works 
in the fields of literature and the arts. A representative 
selection from the entire active bst is displayed. Among 
these a featured item is College ph^siva, an undergradu- 
ate text in both classical and modern physics. The 
chapters on atomic fission are up to date and ttiorough. 
There is also emphasis on the needs of premedical and 
pro-engineering students. Also featured is Fact and 
fiction in modem aoienoe. This investigation of modern 
science research has had four printings in Fire, two in 
the United States, and is being translated into several 
foreign languages. 

Gamma Instrument Company, Inc. 

New Yorkf New York 
Booth No. 44 

The exhibit of the Gamma Instrument (Company, Inc., 
will feature a few of the scientific apparatus which this 
company has introduced during the past few years. 
Foremost among them will be the Gamma Automatic pH 
Meter. This is a unique development incorporating the 
latest achievements of electronic design. It combines 
great accuracy with - extremely simple operation. An¬ 
other now Gamma development is ^e Microflex Photo¬ 
micrographic Camera, which employs for the first time 
the mirror reflex principle in an independent camera 
for microphotographic purposes. 

General Biological Supply House 

ChleagOf HUnols 
Booth No. 45 

This year the General Biological Supply House will 
feature two new items and exhibit many which have 
been revised or supplemented, as well as some already 
familiar materials. One of the exhibits especially to 
be featured will bo water-clear plastic blocks in which 
biological specimens are embedded. Sponges, echino- 
dorms, arthropods, embryos (such as the pig), and small 
skulls have all been so mounted. These blocks can be 
roughly handled, are light in weight, and without special 
care will bo excellent demonstrations for years. Orders 
can be sent in for the embedding of either your own or 
our specimens. Our second special demonstration is a 
blood-typing kit which provides a simple and very quick 
method for the student to observe and type his own 
blood. Powder, and not serum, is used. This powder, 
aside from being less expensive, makes the typing mueh 
easier and gives a definitive test in one minute. This 
kit will be demonstrated at our booth. Kodaohromes cov* 
erlng many biological fields will be projected for inspec¬ 
tion. Microscope slides from diatoms to whitefish will 
be visible by inicroprojoction and microecope. Copies of 
our publication, speetmens 4a the school labora¬ 

tory, will be on display, as well as new editions of our 
Bacteriology and Microscopy booklets. 


Gradwohl LabontoriM 

St lioals, KMsoaH 
Booth No. 71 

This exhibit will show facts regarding blood-grouping 
sera, particularly the Hh factor. These laboratories are 
prepared to furnish the following: 1) tested laboratory 
reagents, 2) a monthly digest of laboratory literature, 
and 3) training school for laboratory technicians. Full 
literature will be furnished at the booUi. 

Th« Graf-Apaco Company 

Chicago, BUnols 
Booth No. 110 

An outstanding example of what can be done in re¬ 
building used equipment is demonstrated in the exhibit 
of the Qraf-Apsco Company. Here are shown micros¬ 
copies from the simplest to the most complete research 
models. Bebuilding microtones is also a highly special¬ 
ised feature of this firm. See what can be done in re¬ 
storing preciseness to otherwise expensive worn-out equip¬ 
ment. The Graf-Apsco Company is the originator of 
rebuilt microscopes in America. Its oxcoUent service in 
restoring and prolonging the life of microscopes and 
microtomes is unchallenged over the years. Also in the 
exhibit are dissecting instruments and other essentials 
in the teaching of biology. 

W. A. Hammond Drierite Company 

Nenla, Ohio 
Booth No. 146 

Our exhibit will illustrate many applications for 
Drierite, the desiccant used in industry, commerce, labo¬ 
ratory, and the home for drying solids, liquids, and 
gases. Samples of Begulate Drierite, Du-Cal Drierite, 
Indicating Drierite, and Moulded Drierite will be on 
display. The color change from blue to red which takes 
place in Indicating Drierite on absorbing moisture will 
be demonstrated. Various ooutoiners charged with 
Drierite and used for drying closed compartments, chemi¬ 
cal balances, refrigerants, dual window spaces, home 
closets, and basements may be inspected. Photos and 
data will be available to illustrate industrial twin-tower 
drying installations for drying air, gases, and organic 
liqxdds. Also exhibited will be a Oryochem apparatus 
used for dehydrating biological serums without injury, 
the Anhydrostil—a convenient laboratory and produc¬ 
tion device for drying organic liquids in the vapor phase, 
and a portable unit combining blower and Drierite 
cartridges to make dry air readily available at scattered 
locations as needed. Dr. W. A. Hammond and Mr. 
J. L. Ledeen will be at the booth to offer teehnical 
assistance to visitors. 

Laboratory Equipment Cwporation 

Benton Harbor, Michigan 
Booth No. 198 

The eaddbit will consist of a power xuiit, and odhxbut^ 
lioti fumaoe capable of attaining a teinpemtnre oif ; 
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F. ThU furnace wa« eipeeiaUy designed to give 
economieal perfonaance at a continuous operating tem¬ 
perature of 2,600 to 2,700*^ Fm tide being the roquirod 
temperature for combusting of sampies in the new sul¬ 
phur analysis method as described by A.S.TJd. In con¬ 
junction with the combustion furnace, the sulphur-deter¬ 
mining apparatus, capable of giving a 3-minute sulphur 
determination of imns and steels, will be displayed* 
Having introduced and developed the Volumetric Oarbon 
Beterminator in this country, we are also showing the 
very latest 2-minute Oarbon Beterminator. Samples of 
lamp-blown glassware will be displayed, and certain 
ceramic parts used in metallurgical analyses will be 
shown as examples of the type of glassware and ceramic 
parts this company is capable of manufacturing for the 
trade. 

The Macmillan Company 

New York, New York 
Booth Nos. 148*144 

The book exhibit sponsored by the Macmillan Company 
consists of approximately 700 titles, including publica¬ 
tions of the Cambridge University Press. In addition 
to undergraduate and graduate textbooks and reference 
works there will be u large number of technical and 
scientific books of interest to the general reader. Books 
in the fields of various hobbies and avocations—photogra¬ 
phy, gardening, radio, outdoor life, and others—are rep¬ 
resented, as are books of special interest to young read¬ 
ers. The major classifications are Agriculture, the 
Biological Sciences, Chemistry, Engineering, History and 
Philosophy of Science, Home Economics, Mathematics, 
Medical Science, and Physics. Bepresentatives of the 
Macmillan Company at this exhibit are Mr. J. B. Ben¬ 
nett, Jr,, Mr. Tyler Buchenau, Mr. J. G. Case, Mr. Sidney 
B. Crawford, II, Mr. Prank A. Driskill, and Mr. Joseph 
O. Sutton, Jr. 

McGraw-Hill Book Company, Inc. 

New Yorkt New York 
Booth Nos. 157*11^ 

In. the McGraw-Hill exhibit you will find several hun¬ 
dred texts and reference books representative of our 
publishing programs in virtually all fields of science, 
engineering, and technology. Many of these books are 
new publications, constituting the most up-to-date and 
authoritative texts available and frequently reflecting 
recent advances resulting from wartime experience. In 
addition to these latest oontributions, the exhibit contains 
many revisione of standard texts, handbooks, manuals, 
and other important contributions to the literature of 
varloue fields which will be of vital interest to teachers, 
research workers, and technicians. The following mem¬ 
bers of the McGraw-HiU Booh Company staff will be in 
attendance i Curtis G. BeUjamin, vice-president in idiarge 
of the Bducatlonal Blvislon; Harry P. Graves, vlce-prssi- 
, debt manageT of the College Bepartment; Edward 
VB. Ao^ker, viee^pteeident in charge of Techodeal and 
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Business Education, and School Departments; and Ken¬ 
neth B. Bomaree, editor, Physical and Natural Sdenees. 

G. & C. Merriam Company 

Springfield, KassachnseUs 
Booth No. 181 

The G. ft 0. Merriam Company exhibit will consist of 
a sample display of the various publications of the com¬ 
pany which we list herewith: Webster^s New intenui- 
tional dictionary (2nd ed.), Webster’s Collegiate dic¬ 
tionary (5th od.), Webster’s Dictionary of syaoapmS, 
and Webster’s Biographical dictionary. In addition, 
there will be displayed for distribution copies of various 
pamphlet material dealing with the instruction in, and the 
use of, the various books mentioned above. Souvenirs 
will be provided. 

The C. V. Mosby Company 

St. Louis, Missouri 
Booth No. 121 

The C. V. Mosby Company, scientific publishers, will 
exhibit a diversified line of publications. All parties 
attending the St. Louis meeting are cordially invited to 
look over the Mosby books and browse through our pub¬ 
lications. Courteous attendants will be available to 
assist. Among the newer publications to be displayed 
will be the following: Kleiner’s Human bioohemittry, 
Main’s SynopeU of physiology, Hoskins-Bevelander*8 
Essentials of histology, Aruow-Beits’s Organic and bio¬ 
logical chemistry, and Bougherty-Lamberti’s TeatibooJe of 
bacteriology and immunology. 

National Geographic Society 

Washington, B. C. 

Booth Nos. 68*56 

The National Geographic Society’s exhibit presents a 
backdrop display of maps, supplements of the Nattonal 
Geographic Magazine, and striking natural color photo¬ 
graphs from the latter, projected by an automatic slide 
machine. Among the maps shown will be copies of 
charts similar to those which played an important role 
in winning World War U. Several million of the So¬ 
ciety’s charts wore used by United Nations Armed Forces 
from the Pentagon at Washington to the battlefields of 
the European and southern Pacific theaters. On two 
occasions, the Society records, members of our forces 
navigated long distances to safety with National Geo¬ 
graphic maps their only guides. 

National Research Corporation 

Boston, Massachusetts 
Booth No. 84 

The Alphatron Vacuum Gauge, operating by the ionis¬ 
ing power of alpha particles from a radium source, mea¬ 
sures pressure of any gas or mixture from 0-10 mm. of 
Hg with linear response. Sensitive and accurate in read¬ 
ing, but durable and simple for industrial use, this 
gauge, just released from the development laboratories 
of National Beseareh Corporation, covers an Important 
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pressure interval which hoe not been adequately ffaoged 
heretofore* A working model demonstrates the action 
of the gauge, and a cutaway model shows the simple 
construction and principle of operation. Another item 
in the exhibit is a packaged pumping and gauging system 
capable of producing a vacuum of approximately .000001 
mm, of Hg in an 18-in. boll jar. This piece of equip¬ 
ment was developed for evaporating low*redective mag- 
fluoride coiitiiigs on optical elements and metallic 
reflective coatings on glass and plastics. By a revision 
of the accessories mounted on the baseplate, the evapo¬ 
rator becomes a versatile laboratory tool for electronic 
research. Introduction into the evacuated chamber of 
electric currents, high voltages, liquids or gases, and 
controllable motion through specially designed seals gives 
the experimenter or tube designer an opportunity to 
work with continuous and measurable variables. Other 
items on display will be thermocouple and ionisation 
gauges and controls and a 24n. all-metal diffusion pump. 

Purdue University 
lAfayetie, Indiana 
Booth Ko. 41 

This exhibit will feature germanium semi-conductors 
and crystal rectiflers (results obtained in connection with 
and under Contract OEMsr-362, Office of Scientifle Be- 
searcli and Development; Purdue Beaearch Foundation 
case No, 184). Various samples of gcnnanlun semi¬ 
conductors with widely different electrical properties, 
such as resistivity and thermoelectric power, will be ex¬ 
hibited. Different types of crystal rectifiers made from 
these materials—low and high frequencies and high back- 
voltage rectifiers—rwill be exliibited and their character¬ 
istics demonstrated with the aid of oscillographs. The 
change of contact properties of crystal rectifier contact 
under the action of heat and light will also be shown. 
This exhibit will be accompanied by charts illustrating 
the fundamental electrical properties of semi-conductors 
as a function of impurity content. 

W. B. Saunders Company 

Phlladelphlot Fennsylvanta < 

Booth No. 67 

The exhibit includes a complete line of textbooks and 
reference books dealing with the medical and biological 
sciences. Of special interest arc the following new 
books: Horreire Penioillin, Mackio, Hunter, and Worth's 
Tropical medicinef Ash and Spitz's Faiholoffp of tropi- 
cal diseaees, Masserman *a Principles of dynamic psycMO’ 
try, Cantarow and Trumpor's Clinical biochemistry, Ol¬ 
son's prevention, emergenoies and first aid; and the 
new editions of Marshall's An introduction to human 
anatomy, Greaves' Slementary bacteriology, Frobischer's 
The fundamentals of bacteriology, Millard and King's 
Human anatomy and physiology, Howell's Tesetbooh of 
physiology, and Jordan and Burrows' Textbook of bao- 
teriology. The representatives present daring the con¬ 
vention are; Messrs. John A, Behnke, 0. G, ^Snstrom, 
Paul E. Koerfer, Walter S. MioKay, H. M. Cook, and 
A. M. Greene. 
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The Scimee Pnw PHiahv CfMnvfCnr 

Laneoitert Pennsylrauln 
Booth No. 160 

The Science Press Printing Company prints about 40 
scientific journals, and will have copies of these on 
exhibit, not only to show the extent of the work of 
The Science Press Printing Company, but to make it 
sort of a headquarters for our Editors who are welcome 
to use our booth at any time. We print many books 
as well as periodicals and they also will show the print¬ 
ing which emanates from the press. While The Sclenee 
Press Printing Company has many more journals offered 
for publication than con be accepted we shall be glad 
to discuss and be of service to anyone attending the 
meeting in regard to their printing problems with a view 
to eventually working with them on printing a journal or 
book. The Science Press Printing Company during the 
war period succeeded in keeping a fairly regular sched¬ 
ule. We feel confident for the future because we know 
the Editors which we are dealing with have complete 
confidence in our knowledge of the importance of the 
scientific printed matter. We hope that we can continue 
to serve science by the printed word for many years to 
come. Attendants at the booth will be Mr. Jaques 
Cattell, our president, and one of his printing assistants. 

Sparkler Manufacturing Company 

Mundelein* Illinois 
Booth No. 146 

Sparkler Manufacturing Company will exhibit a Labo¬ 
ratory Model Horizontal Plate Filter in operation. The 
model has sidewalls of glass and visibly demonstrates 
the efficiency and ease of Horizontal Plate filtration. 
Also on display, but not in operation, is a stainless steel 
Laboratory Filter, in standard construction, mounted 
with pump and motor on a portable stand with ball¬ 
bearing casters. 

Statham Laboratories 

lios Angeles* CallfonUa 
, Booth No. m 

The exhibit of Statham Laboratories is designed to 
bring to the attention of scientists the properties of 
Statham instruments. The Statham Gage is an un¬ 
bonded strain gage which Is capable of measuring defiec^ 
tions as minute as O.fiOOOOB^^ and force changes as small 
as 0.02 oz. This is accomplished without need for ex¬ 
pensive electronic equipment. In the simplest ease, a 
flashlight battery, a BtatiiOm Gage, and a microammeter 
are all the equipment required. It will be obvious to tho 
trained worker how such equipment may be incorporated 
with advantage in research apparatus such as, for in¬ 
stance, dilatometera The high sensitivity and stability 
of the Statham Gage enable its incorporation into other 
instruments which also wBl be shown. The 
Accelerometer can measure acceleration vdth full seore 
range as small as ±2g or ae great as ±200g. The flnt- 
put is sufficient for dlreet operation of reeordini 041 ^ 
mmt without need for alaetrpnh 
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ham Plekup etutbleB remote indleatioii or 

reooT^ding of liquid or gaa proMures pvor raiigw of pros^ 
oureo M amaU aatS in. of water or ai great 0-10,000 
Ibi. per aquare inch. 

The Technicon Company 

Kew York* Xew York 
Booth Bos. 04-66 

The Boopicon is a unique microsUde projection appa^ 
ratua embodying aeveral innovations which endow it with 
extraordinary versatility. For small-group study or con¬ 
sultation, it is used in conjunction with a table-mounted 
dark chamber fitted with 10 viewing hoods. The magni¬ 
fied imago is then projected upon a viewing platen 
housed within the dark cliamber. For auditorium or 
classroom demonstrations, the Scopicon projector unit 
may be quickly uncoupled from the table and employed 
for waU-Bcreeu projection, achieving brilliantly and 
evenly-lit images six feet or larger across, even under 
oil-immersed microscopic powers. This remarkable mag¬ 
nification and even Illumination rise from the utlUfUition 
of a high-pressure mercury-arc light' source and a liigbly 
efiiciont optical system. Accessory devices quickly adapt 
the Scopicon for microphotography. The Auto technicon 
is an instrument which automatically processes tissues. 
All steps in the processing sequence—fixation, washing, 
dehydration, clearing, infiltration, and staining—are per¬ 
formed according to the requirements of any elected 
techniques. Fully automatic operation assures unvary- 
ingiy uniform results. The Technicon **Lab-aid** filing 
cabinet has interchangeable drawers for filing either 
1 - or S-iu. microslides, Kodachromes, transparencies, 
cards, and up to di-in. lantern slides. The single-bank 
drawers, moving on smooth-tracking rails, provide the 
ultimate answer to the pathologist *b filing problem. The 
Technicon Company will also exhibit their Constant Tem¬ 
perature Water Bath and the Technicon Pipette Washer. 

United States Public Health Service 

AUanUt Georgia 
Booth No. m 

This exhibit is divided into two units. The first of 
these consists of seven display cabinets containing a 
series of sixty-three 8 in. x 10 in, colored transparencies 
depicting the life cycle, geographic distribution, pathol¬ 
ogy, ST'inptoinatology, treatment, and diagnosis of Bchis- 
tosomiaais.' These transparencies are excerpts which 
have been taken from a more complete film strip about 
this infection. The adjoining section of the exhibit con¬ 
sists ef a projection booth provided with seats, in which 
three colored-film Strips with accompanying recorded de¬ 
scriptive narrations will be shown. These are entitled 
* * Schistosomiasis, * * ** The Laboratory DlagnosiB of 
SchistoaoiAiasls,'* and ^*The Identification of the Fe¬ 
male Anophelines of the U. S.** and will be shown at 
the convenience of the viewers. The film etrips and 
recording are being offered to all interested individuals 
and iiwiyiioiis a« aids in the teaching of parasitio dis- 
aasea fij^ce this k a relatively new device in the field 
an obttmfiBte and erlticiame eonceming 
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suah aadkrvisual materials will be most helpful In at¬ 
tempting to evaluate them. 

Ward’s Natural Science Establishment, Inc. 

Boebesfer, New York 
Booth No. 68 

Ward*B Natural Science exhibit will include the MuCl- 
ler-Ward models of Frog Embryology, Comparative 2ool- 
ogy, Comparative Embryology, and the Wilson-Ward 
models on the Embryology of the Human Face. Ward’s 
new Plastic Corrosion Preparations will also be on dis¬ 
play. These are colored plastic casts of the circulatory 
system and make a spectacular demonstration. An ex¬ 
hibit of Ward’s new Blo-Piastic mounts will also be 
made. These consist of biological and geological speci¬ 
mens embedded in clear plastic. Ward-Color slides will 
also be displayed. These are far superior to ordinary 
Kodachrome duplicates. Other modern teaching mate¬ 
rials will be exhibited. A complete set of Ward*s cata¬ 
logues, booklets, and bulletins will be included in the 
exhibit and members of the staff will be present. 

W. M. Welch Manufacturing Company 

Chicago, Illinois 
Booth No. 70 

This exhibit will include: scientific instruments and 
laboratory apparatus for college, university, and research 
laboratories; teaching apparatus such as Force tables, 
Boyle*8 law, photometers, apoctrometers, etc.; instru¬ 
ments Bucl\ as voltmeters, ammeters, galvanometers, re¬ 
sistance boxes, balances, etc.; a complete line of vacuum 
pumps; biological laboratory equipment such as speci¬ 
mens, mounts, skeletons, charts, etc.; and a complete line 
of postwar, American-made instruments especially worthy 
of consideration at this time for planning for 01 train¬ 
ing courses. 

John Wiley and Sons, Inc. 

New York* New York 
Booth No. 147 

John Wiley and Sons, Inc., will have for examination 
over 100 titles of its scientific books in such fields as 
chemistry, agriculture, biology, geology, geography, 
mathematics, mineralogy, psychology, physics, astronomy, 
etc. These books will be on display in the Science Li¬ 
brary and in Booth No. 147. The booth exhibit will con¬ 
centrate largely on the latest Wiley publications of par¬ 
ticular interest and significance. Among the new books 
to be shown will be A. Taylor’s Introduction to X-ray 
metallography, the second edition of J, Yarwood’s Bigh 
vaouum technique, Harry Barron’s Modem plaetioe, and 
Electron optics and the electron microscope, by V, K. 
Zworykin, Q, A. Morton, E, Q. Bamberg, J, Hillier, and 
A. W. Vance. Other prominent new books on display 
will be Gideon S. Bodde* Essentiala of human embry¬ 
ology, S. G« Prescott, 0. A. Winslow, and M. H, Me- 
Water bacteriology, J. D. Forrester’s 
of field and mining geology, and many others. Anyone 
atteadhoif the Jneqtlng will be welcome to inspect these 
and o^r Wiley titles on di^Iay. 
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Letters to the Editor 


Pectin Intravenously 

In hia communication uj\der the ^bove title Huepor 
{Sdenoef 1945, 102, 233) commented on our note, 
<<Uronic adds in animal bodies’’ {Science^ 1945, 101, 
670). We believe ho may have overlooked our intent, 
which was to emphasize the importance, wherever prao* 
ticablo in future biological studies, of differentiating 
between glucuronic and galacturonic adds rather than 
masking probably galacturonic values under the desig* 
nation glucuronic add. 

We suggest that those interested in the use of intra¬ 
venous pectin should read carefully the complete articles 
referred to by Hueper as well as others which have 
appeared in medical literature. Because of space limita¬ 
tions ndther our note nor Hueper’s could treat this sub¬ 
ject adequately. 

W. E. Baieb, E- F. Beyant, G. H. Joseph, 
and O. H, Paluer 

Seaearoh Department 

California Fruit Growers Exchange, Ontario, California 

Geoetiotl Studies of the Sesame Flower 
A proliminary study of the flower of sesame (Seaamum 
indioum L.) has revealed 33 morphological and 30 color 
differences among the many varieties and hybrids in the 
collection of this department. The .mode of inheritance 
of 24 of these basic flower types has been determined, 
showing simple segregations, modifying factors, comple¬ 
mentary factors, multiple alleles, duplicate factors, and 
five cases of linkage (the first to be described in sesame). 
Of particular interest is a type with all five lobes of 
the corolla completely separated, in contrast to the usual 
tubular form. SCme of the other characters include the 
colors yellow, red, and purple in different intensities and 
distributions fused anthers, tuft of hair, double fiower, 
double lip, elongated cells in the foveola, and glabrous. 

These flower differences, in addition to supplying a 
wealth of material for determining the linkages of numer¬ 
ous other characters previously reported (B. G. Langham 
and Maximo Bodriguez. Boleiin No, g, Instituto Exp, 
Agrie., Caracas, Venezuela, June, 1946) and in study, 
may be extremely useful in a study of the geographic 
distribution of sesame with special reference to its place 
of origin. 

» B. G. Lanqham 

Instituto Experimental de Agriovltura 
Carwas, Veneguela 

A PoMible Source of Atmospheric NfO 
The existence of nitrous oxide (N,0) in the earth’s 
atmosphere has been established by the discovery and 
analysis of an absorption band at 7.77 p, in the solar 
spectrum (A. AdeL Aatrophya, 1939, 00, 627; 1941, 
96, 509). The origin of this gas in the atmosphere is 
st^ in doubt, for its presenee is not*readily explaizmd 


by the photochemistry of the air. It is the intention, 
in what follows, to call attention to an apparently 
plausible and intorosting means of accounting for the 
phenomenon. 

In recent examinations of soil air for hydrocarbon 
content, M, W. Kriegel, of the Carter Oil Company, 
Tulsa, Oklahoma, has found a hitherto unreported com¬ 
ponent; and on the basis of careful investigation of its 
properties, he suggests that the gas is very probably 
nitrous oxide {Geophya,, 1944, 9, 447*462). Kriegel 
points out that ''nitrous oxide in the soil is not sur- 
priring when it is remembered that the element nitrogen 
in the form of ammonium salts, nitrites or nitrates is 
present in fertile soils; and that one method of prepara¬ 
tion of pure Nitrous Oxide is according to the equation: 

NH* N0,=:N,0 + 2H,0 

It is also probable that the slow decomposition of com¬ 
mercial fertilizers might account for some of the Nitrous 
Oxide in farming areas. In connection with the studies 
of decomposition of vegetation under aerobic conditions, 
it has been shown by this laboratory that a gas having 
properties similar to Nitrous Oxide forms a large por¬ 
tion of the condensed fraction.” 

If, as appears to be the case, it la indeed true that 
soil air contains N^O, is it not reasonable to assume 
escaping soil air to be one source—perhaps the principal 
one—of the atmospheric nitrous oxide layer f 

Arthur Aj>el 

Mandall Laboratory of Phyaioa, JJniveraity of Michigan 

The Function of Psychology 

These remarks are suggested by reading the article 
by Captain Jenkins (Science, 1946, 103, 88-^8), which 
seems to me too diffuse. 

In a certain sense, it may be claimed that psychology 
is the most important of all sciences, since the future 
of the human race, and even its existence, depends on 
the actions of people, and those actions depend on their 
knowledge and beliefs. 

I And myself with certain opinions, including opinions 
about psychologists. How Aid 1 come by them 9. Partly 
as the result of teaching, partly from direct experience. 
Owing to various inventions, such as those of the tele¬ 
scope and micTOBCopo, 1 find myself able to be directly 
aware of many phenomena which would be imperceptible 
to my unaided senses. This extension of the senses has 
been so remarkable in recent years that the range of 
direct observation or experience has been enormously 
extended. But a single mind cannot compass all these 
things, and for the most part 1 have to depend upon, 
others to see what I might have seen, to hM what I 
might have heard. 

Thus, at the beginniag of the eentnry the itge of the 
various geological strata was carefully estimated by 
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pAtttiit gaologifltv, but tlie pbyiiMflte wim presentfy able 

give eonrbikeiiig reawma for inereadng them ostiiaatefi 
$khoni tenfold^ and these results hate been meeklj ac¬ 
cepted b^ the geologists and biologists. Superimposed^ 
or perhaps I should say underlying, aU these observa¬ 
tions, direct and indirect—the material of sdenco—is 
the body of overbeliefa, resulting from tradition, and fed 
by the emotions. We eazmot escape from these, or aban¬ 
don our sense of human values. A great dilemma of 
modem life results from the fact that some or many 
of the ancient beliefs do not accord with the findings 
of science, and people live, as it were, in two worlds, one 
of practical realities, and one of the emotions* The 
reconciliation of these discrepancies is one of the great 
tasks for the future. What have the psychologists to 
say about this? What has science to say about it I What 
is the verdict of religion f 

The great tasks of education are twofold: to educate 
the mind, or the senses, so that the findings of science 
may be available to all, not as rigid dogma but as reason¬ 
able approzimatioh to truth, certain to be largely ex¬ 
tended and modified in the future; to educate the feel¬ 
ings, the social senses, so that the welfare of all man¬ 
kind becomes in a measure that of every individual, tho 
happiness of all the happiness of each. 

T. B. A. OocKmzhh 

Bom 411, BaXfm Springs, California 

Water laoss From the Respimory Tract in the 
Subtropics 

The interpretation of Dr. Burch 'g valuable data (Sei- 
enoe, 1946, 102, 619-620) on water loss from lungs, in 
so far 08 this is a function of the temperature and hu¬ 
midity of the Inspired air, would be facilitated, I believe, 
had he used values of humidity in terms of physiological 
saturation deficit rather than of relative humidity. 
Physiological saturation deficit, a term I am now invent¬ 
ing or reinventing, is the difference between the absolute 
humidity of the air and what the absolute humidity would 
be at saturation at body temperature. Since it would be 
impossible for the lungs to evaporate any moisture into 
air already saturated at body temperature, the PSD rep¬ 
resents the opportunity for evaporation from the lungs, 

I have derived the PSD's for the temperature and 
humidity conditions presented by Dr. Burch, with the 
following results. It Is convenient to work in terms of 
the deficit of tho vapor pressure of the air relative to 
that at saturation at body temperature, 6.2 mb. The 
PSD^s for the conditions under which most of tho mea¬ 
surements were made (20.0 to 21.1° 0. and rel. hum. 
65 to 60 per cent) were 4.7 to 4.9 mb. The PSD for 
the cool, <oggy air (16° 0., 97 per cent rel. hum.) was 
A6 mb, apd of cool, dry room air (15° C., 60 per cent 
r^ hum.) 6*2 mb. Since these humidity conditions differ 
by only 4 to 6 per cent from the standard test conditions 
it fa natural that they influenced the rate of water loss 
relatively little. 

Th6 M dfy air (60° 0., 18 per cent rel. hum.), though 
at 4.0, leu than under the standard con- 


dii^^on^ increased the rate of water lou. Perhaps this 
was owing to increased heart action and respiration to 
be ea^ected in such a high temperature, for the expired 
air had a PSD of 1.0 mb, or 3.0 mb lower than the in¬ 
haled air, which was the same as the reduction in PSD 
from the 4.7 to 4.9 of inspired air to the 1.7 mean of 
exhaled air in the general test. The hot moist air (60° 
C., d9 per cent rel, hum.), with a PSD of only 0.2, zutt- 
urally, reduced the rate of water loss considerably. In¬ 
deed, it appears, from the fact that the expired air (at 
89.4° G. and 74 per cent reL hum.) had a PSD of I.O mb, 
that there was condensation of vapor in the body I 

Chabuds P. BnooKs 
BUte Sill Meteorologieal Observatory 
Sarvard University 

Rediscovery in the Vitamin A Field 

It is becoming increasingly troublesome to verify 
whether or not one has made a discovery, or merely a 
rediscovery. However, if the matter seems worth pub¬ 
lishing, courtesy surely demands the admission that no 
thorough literature search has been made when this is so. 

Aecording to recent communications to this joumid 
(goieucs, 1945, 101, 586; 102, 158) the blue colour devel¬ 
oped on treating vitamin A with various acid earths has 
been independently discovered three times, by Lowman, 
by Heunier, and by Bmmerie and Bngels. [For refer¬ 
ences, see 1946, 103, 176.] It is possible to 

add a fourth and probably the original discoverer to the 
list, namely Takahashi (K. Takahashi and K. Kawakami. 
«7. ohem. 8oc. Japan, 1923, 44, 690), who published the 
observation no less than 16 years before the earliest refer¬ 
ence previously quoted. 

Similarly, tho fact that the greater part of the vita¬ 
min A of fish-liver oils is present as fatty acid esters 
has been independently discovered at least three times. 
K. Hickman {Ind, eng, Chem,, 1937, 29, 1107) confirmed 
the observation by analytical molecular distillation but 
referred to no earlier work. In a recent paper from 
the same laboratories (H. Koscher and J. Barter. Ind, 
eng, Chem, (Anal ed.), 1945, 17, 499), priority is ac¬ 
corded to L. Eeti (0,B, soo, Biol, 1935, 120, 677), who 
used partition methoda The original observation, also 
using partition, was published by A. L. Bacharaeh and 
myself seven years earlier (Quart. J, Fharm,, 1928, 1, 
589). 

E. Lcbteb Smith 

Glaxo Laboraiories, Ltd, 

Greenford, Middlesex, England 

Freedom of Science in Soviet Union 

We followed with great interest the exchange of views 
between Dr. Karl Sax, of Harvard University (Soienoe, 
1944, 99, 298-299; 1945, 102, 649) and Dr. Anton B. 
Zhebrak of Timiriaiev Agricultural Academy, USSR 
(Soienoe, 1946,102, S57-S58). 

K, Sox wisely leaves uuehitUeaged some purely politi¬ 
cal quesrions raised by A, Khebrak. If a one^party 
■taie iMth a system of election when the populatiou has 
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no dioioe of candidates and must vote a straight com* 
xnunlstic ticket is called highest form of democ¬ 
racy/^ it is clear that American and Soviet concepts 
of democracy aro so far apart that there cannot be a 
constructive debate on that point. 

^ Let us turn to another statement by A, Zhebrak, ' * that 
science can be free in a centralized socialistic state * ’ and 
that the opinion of K. Sax that ‘ ‘ science must conform to 
political philosophy in USSR is wrong. 

We must state most emphatically, on the basis of our 
personal experience in USSR, that K. Sax is absolutely 
right. AH groups of population in Soviet Union are 
living under terrific political pressure and the state is 
regulating everything and interfering in everything, and 
this cannot be different because the state is supreme 
and absolute and the individual is just nothing. Free¬ 
dom, as Americans understand it, is simply nonexistent 
in USSR. The scientists are not exceptions to a general 
rule, although they enjoy some privileges and their 
standard of living is much higher than that of other 
loss fortunate subjects of Soviet Union. 

Let us take a glaring example, about which A. Zhebrak 
keeps a modest silence. We mean the case of academi¬ 
cian N. 1. Vavilov, who **waB arrested by NKVT) in the 
summer of 1940 and has been kept in custody since 
then*' {Chronica Botanica, 1941, 6, 429). We have now 
reliable information that Vavilov died in a concentration 
camp in 8U>eria in 1942. 

We can understand the reasons for Zhebrak's avoiding 
the issue. What ironical commentary on the freedom 
of science In USSR is the fact that one of tho most 
famous Russian scientists, who rendered outstanding ser¬ 
vice to his country and who was so respected in USA, 
could be put to a certain death in a concentration camp 
for no other ronson than his scientific views were found 
not to be in conformity with Marxian ideology (Vavilov- 
Lysenko controversy) I But the most disturbing fact is 
that the case of Vavilov is by no means an* exception. 
We know that hundreds of less-known Russian scientistB 
are dying slowly in Soviet concentration camps which 
can compote quite favorably in atrocities with Belsen, 
Dachau, and other Nazi horror camps. Although we can 
cite the names of some of these unfortunates we have 
some very sound reasons not to do this. The first rule 
of all totalitarian states—silence is golden—is known 
not only to A. Zhebrak but also to us. We talk about 
Vavilov only because we are sure that he is dead. 

K. Bax asks **why and how Vavilov dled.*^ He can 
find the answer to Ms second question in a book written 
by a well-known Russian scientist, Prof, Ghernavin, 
/ gpealc for the »ilent, which gives a true and very vivid 
picture of the life of scientists in the Soviet Union and 
explains why their careers end sometimes in Jail, Prof. 
Cbernavin spent considerable time in various concentra¬ 
tion camps and eventually escaped from one of them to 
Finland, so ho can be considered a specialist on this 
subject. 

Although probably 12-15 years elapsed since Obema- 
vin’s book was written, our information gathered from 
the persons who returned only recently from Soviet Union 


eonvineed us that nothing was done there to promote the 
cause of freedom in general and freedom of srience in 
particular. A few privileges granted to scientistB are 
not enough to change the general picture. And although 
A. Zhebrak describes very eloquently the progress of 
science, especially in his field (plant genetics), we ear¬ 
nestly believe that the achievements of scientists in USSR 
would be much more impressive if the fundamental con¬ 
ditions for that—^freedom of scientific research and free¬ 
dom of discussion and criticism—existed in that state. 

We are afraid that A. Zhebrak hardly will understand 
us. We are probably talking again different languages 
although we both were bom in the same country., And 
this fact is significant in itself. The difference in con¬ 
cepts of such fundamental things as democracy and 
freedom, which appeared only after the revolution of 
1917, is the result of 28 years of most persistent, shrewd, 
and vicious propaganda to which all citizens of the Soviet 
Union are subjected day after day. It is interesting to 
note that even scientists are not immune to this scourge 
of our time. 

VuiDIMlK C. ASMOUS 
Arnold Arboretum, Harvard University 

Present Status of Foreign Herbaria and Museums 

Although the war has brought about tremendous ad¬ 
vances in most branches of science, it has resulted in 
irreparable losses to systematic biology. Liossos of some 
of the reservoirs of basic data of these sciences, the 
herbaria and museums that have been destroyed or dam¬ 
aged, are like tho results of the fall of the legendary 
Humpty-Dumpty—all tho king's horses and all the king's 
men cannot restore them. Similar specimens may be 
accumulated to replace those destroyed, if the places 
from which they came have not been completely altered, 
but if a species has been based on a specimen, there is 
no conceivable way of filUug its place if it is lost. Much 
destruction of this sort has occurred during the war just 
ended and is likely to continue to occur because of a lack 
of interest during the period of reconstruction, and be¬ 
cause of loss and lack of replacement of competent cura¬ 
torial personnel. 

Systematic botany and zoology differ from most other 
branches of biology in that tho sources of their data can 
be preserved in relatively permanent form in herbaria 
and museums. Collections of specimons, together with 
libraries in which are preserved the records of the cir¬ 
cumstances under which the speeimeus were collected as 
well as the results of hundreds of years of study, form 
the essential equipment of the biological systematist. 
With these coUections and libraries as the reservoirs of 
data, the student may identify plants and animals, con- 
strnct classifications, work out comparative morphology, 
stabilize nomenclature, reconstruct phylogeny, plot and 
interpret geographical distribution, and with newer tech¬ 
niques study the structure and behavior of populations* 
Since the collections are carefully preserved and filed, 
the work in these fields does not rest merely on observa¬ 
tions of ephemeral phenomena Veeorded by human hand 
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bat ofi th« actuid material obeerved, whidh mAj be eon- 
aultod and verided at will bj future workers. 

Classideation and tho identification of material is also 
fundamental to all other types of biological research. 
It is the foundation of the language used by the workers 
in other delds by which they can conununicato and com¬ 
pare their results. The classification of the plant and 
animal kingdoms has well been compared to the map plus 
directory of a groat city. 

Within certain limits systematic biologists have tradi¬ 
tionally carried on almost ideal cooperation. Tho doors 
of herbaria and museums have always been open to all 
qualified workers from whatever institution or country. 
Material has been lent back and forth in great quantity 
to facilitate the work of those who cannot travel exten¬ 
sively or who need to study more specimens than they 
have at band. Exchanges and deposits of specimens 
build up the large collections needed for adequate study. 
Anyone who obtains a specimen and places it in a raii- 
soum is assisting with the work of countless future work¬ 
ers, most of-whom ho will never see. This Is the spirit 
upon which all science is founded, and it is especially 
well developed in the oldest branch of biology, system¬ 
atica. 

The losses sustained in the war are thus not of 
merely local interest to the institutions or ccniutrios which 
have incurred them. They are losses to biology as a 
whole, and all workers in systematic biology may well be 
seriously concerned. 

It is our purpose as botanists here to call attention to 
the fact that no concerted effort has been made or is 
being made to ascertain the extent of those losses, the 
fate of specimens borrowed from the American institu¬ 
tions, or the steps needed to avert further losses and to 
repair,* in so far as possible, the damage that has been 
done, Tlie need for such an early inventory should be 
readily appreciated, and its practicality can hardly be 
denied in the face of the sending abroad of specialists 
commissioned to make inventories in the interest of 
salvaging all sorts of things: objects of art, historical 
documents, and monuments as well as military and in¬ 
dustrial data. With further delay it will be a peace¬ 
time * * too little and too late. * ’ 

Systematic botany has traditionally been ill-supported, 
and most accomplishments over and above routine duties 
have been tho result of the personal initiative of the 
botanists, and at their own expense or, rarely, at the ex¬ 
pense of wealthy benefactors. The task of making an 
inventory of the losses sustained by, and the present con¬ 
dition of, botanical institutions in war-tom countries, 
however, might well bo considered a legitimate project 
for a governmental agency. Because of the difficulties in 
travel, the expense involved, and the disagreeable living 
conditions In the countries concerned at this time, it is 
likely that no one would care to undertake such a task 
on his own initiative. Beatriotions on foreign travel 
would, moreover, make it absolutely necessary that such 
A project have active governmental backing espedaliy 
Authorieed in the Department of State. Obviously, no 


effort should be spared to secure for such work American 
specialists, both- in cryptogamio and in phanerogamic 
taxonomy, technically qualified by a oomprehonsive knowl¬ 
edge of botanical history and by broad experience in 
herbarium practices. Tho task is scarcely one to be left 
to persons lacking those qualifications who may be found 
within the region. 

F. Batmono FoBBEua and WiXiLiAU W. Dixhl 
Plant Industry Station, Beltsville, Maryland 

Recent Contributions to the Theory of Random 
Functions 

There is a rapidly growing interest in statistical prob¬ 
lems where one has not to deal with a single numerical 
random variable or a finite collection of them, but in¬ 
stead, with an infinite sequence of numbers given at 
random, or a continuous random function. One thinks of 
the coordinates of a particle in the Brownian motion, or 
the path of a molecule in a gas, or the **noise*' poten¬ 
tials in oloctrieal machines, as being random f unctions in 
this sense. 

The recent work in this field provides on excellent ex¬ 
ample of the impediment which the common irrelation be¬ 
tween allied disciplines may place in the way of scientific 
advance. A large fraction of tho methods and ideas of 
this subject has been rediscovered since 1940 by physi¬ 
cists and electrical engineers, almost wholly unaware that 
the same problems had been raised and solved in the 
mathematical literature a decade before. What differ¬ 
ences exist in treatment or proof are either notational, 
or minor ones dictated by tho traditional opposition be¬ 
tween the physicist's ability to make physical intuition 
bolster an heuristic argument and the mathematician’s 
demand for maximum rigor and generality. 

Tho particulars are these: In a series of papers, the 
results of which have been summarized (N. Wiener. Acta 
Math,, 1930, 66, 117-258; R. E. H. G. Paley and N, 
Wiener. Amer. math. Soc. Colloq. Publ, 1934, 19), N. 
Wiener develops a theory of Gaussianly distributed ran¬ 
dom functions, both in the wholly indopendent case with 
a **white" spectrum and tho more general one with an 
arbitrary "power spectrum." Ho derives a general for¬ 
mula, in the form of a definite integral, for calculating 
the average of any function or functional of one or two 
such random functions—or any number, by obvious ex¬ 
tension (Amer. math. Soc. Colloq. Publ, 1934, 19, 162). 
ITie discussion proceeds from a theory of formal Fourier 
series with Gaussianly distributed coefficients (pp. 147, 
151). This is caUed the "Method of Bice" by M. 0. 
Wang and G. E. Uhlenbeck (Rev. mod. Phys., 1945, 17, 
323-^42) in view of the extensive use made of it in S. 0. 
Rice's review of 1944 (Bell Syet. tech. J., 1944, 23, 282- 
332; 1946, 24, 46-166). 

All of the fundamental methods presented by Bice, ex¬ 
cept for the discussion of the shot effect, are to be found 
in this work of Wiener. A large part of the special re¬ 
sults may be obtained easily by substituting in Wiener's 
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gcm^ral fonaula and ovaluatisf or approyimatiag the re¬ 
sulting definite integral by the usual methods of function 
theory. To this class belong, for example, the results of 
Sections 8.1 and 3,2 in Rice on the distribution of the 
values of the noise at various times, and those in Part IV 
on the average of various properties of the response of 
nonlinear devices to Gaussian noise. Indeed, the funda¬ 
mental formula of the '^correlation function method'* 
(4.07, p. 132), ascribed to Van Vleck and North (1948) 
with references to Fowler and Rice (1042) and FrILnz 
(1041), is Wiener's formula for the case of a function 
of two random functions. 

It is, of course, true that much of this recent work has 
constituted a real advance. One need only cite the im¬ 
portant work of Eac on seros of random functions and 
that of Rice and others on the response of nonlinear 
devices with random inputs confined to narrow-frequency 
bands, the low-frequency component of the response, 
envelopes, etc. On precisely this account it is a greater 
pity that this further work could not have commenced 
when the baslB was first obtained by the pure mathe¬ 
matician, in which case we should be a decade further 
today. 

It is worth remarking in this connection that certain 
recent mathematical papers of R. H. Oameron and W. T. 
Martin on the evaluation of Wiener integrals (Trans. 
Amer, math* floe., 1945, 68, 184-219) are highly relevant 
to nonlinear noise problems. 

N. Levinson, W. Pitts, and W. F. Whitmoee 
M assachusetts Institute of Technology 

A Publicity Victim 

In my book, The natural gardens of North Carolina 
(pp. 28 and 871), I reported that "In India there is 
a superstition that tea made from the loaves of the plant 
(Centella Attica) acts as a brain stimulant." Recently 
this story went out as a news roleaso from the North 
Carolina Department of Conservation with the word 
'' superstition' * omitted and with my name introduced in 
such a way that, from numerous letters received, many 
people were induced to not only believq the story but to 
believe that I believed it. 

In every communication in which I have related this 
story, I have called it a superstition. And to have the 
publicity people, by implication, get one lined up in sup¬ 
port of a superstition becomes a serious matter. 

Fortunately most scientists have so frequently suffered 
from publicity misrepresentation that they will be skep¬ 
tical as to the authenticity of such a story. An occa- 
sioual extreme examples of how tortuous publicity oper¬ 
ates may help keep them on their guard. However, in 
this instance there was no chance given to prevent this 
unfortunate twist in the writer's relation to a botanical 
superstition, 

B. W. WKIiLB 

North Carolina College of Agriculture and 
Engineeringf Maieigh 
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Blood Groiip Factors and StJuuc Ratatioosbips 

Upon the basis of certain extremely interesting and 
valuable findings concerning the frequency distributions 
of certain blood group factors among the ethnic groups 
of mankind Dr. A. S. Wiener (doiance, 1946, 108, 147) 
criticises a diagram (Fig. 18) which appears in a re^ 
cently published book of mine (An introduction to phys¬ 
ical anthropology). Dr. Wiener writes; ^'In view of 
those findings [on the blood groups], the Australian 
aborigenes (sic) appear to be more closely related to 
the Mongoloid group than either the Oaueasoid or 
Negroid groups, and the diagram should therefore be 
revised accordingly." 

That Dr. Wiener would consider, as he appears to do, 
blood group factors alone sufficient to indicate the close¬ 
ness of the genetic relationship between various groups 
of man is to me nothing short of astonishing. 1 had 
thought that all students of the subject, including Dr. 
Wiener, were agreed that the inferonoet drawn from such 
data could, at most, be regarded only as suggestive. 1 
would be the last to underestimate the potential value 
of the blood group factors in helping us to untangle the 
skein of hominid ethnic relationships, but I cannot see 
that any useful purpose will be served by making these 
factors bear more than they can carry. As I have 
written in the book to which Dr. Wiener refers: "The 
non-adaptive, non-selective nature of the blood group 
genes renders them of great potential value in the trac¬ 
ing of ethnic relationships. It is, however, not to be 
expected that it will be possible to solve anthropological 
problems by merely turning to blood group tables, as one 
would look up a definition in a dictionary. This is par¬ 
ticularly worth emphasising in view of the fact that 
neither the evolutionary nor the ethnic implications of 
the blood groups can os yet be said to be quite clear" 
(op, oiUt p. 134). 

1 am convinced that the problem of human ethnie 
relationships will be most fruitfully attacked by the use 
of genetic methods of analysis, and that the blood group 
factors will play an important part in that attack, but in 
conjunction with the analysis of a good many other char¬ 
acters, the genetic behavior of which is more or less under¬ 
stood, Taken alone, blood group factors will not tell ns 
very much, and any attempt, at the present time, to erect 
or criticise a classification of the ethnic groups of man on 
the basis of such factors alone would bo, to say the least, 
premature. As Dr. Wiener may possibly have forgotten: 

'' The blood tests have limitations, because peoples of the 
same race may have widely different distrlbutionB, while 
totally unrelated races may have a similar serological 
classification" (A. S. Wiener. Blood groups and ttam- 
fusUm. (3rd ed.) Springfield, lU.: 0. 0, Tliomaa, 1948. 
P. 330). 

M. F. Abblet Moktaoc 
Department of Anatomy, Sahnemawn Mediad 
College and Mospital, BhUadetphia, Pennsylvania 
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Phfskid m 0 ibods of organic cbemutry^ (Vol. I.) Arnold 
weittbergcr (£d.)* New York; Intersdence Pub- 
UfllierSt 1945. Pp. vii -f 756. <lUusmte<L) $8.50. 

The emphaele in this first volume of a two-volumo cob 
leotion of monographs is heavily on the physical methods 
as opposed to the organic chemistry. It should be a valu¬ 
able reference work for any chemist who wishes to make 
careful measurements of physical properties. The sub¬ 
jects of the 16 chapters are all determinations which are 
important in the characterization of organic compounds 
or for the elucidation of their structures and behavior. 
All are presented vidth the authority of genuino experts^ 
and most of them with compassion for the nonexpert. 
The editing has been successful in ollminating duplication 
and overlapping. The topics range from measurements 
which are an everyday task in every laboratory to those 
which are pretty much a job for a specialist. With the 
fohuer, the critical discussion of limitations and precision 
should have much value; with the latter^ the reader may 
at least grasp' the significance and the limitations of the 
technique. Sturtevant’s article on calorimetry is a model 
treatment, covering the field from the refinements neces¬ 
sary for the utmost precision or under extreme conditions 
to an unprejudiced assay of the value of relatively crude 
and simple methods, and refraining admirably from an 
overemphasis of the author's own accomplishments and 
special fields of interest. The excellent articles on vis¬ 
cosity, osmotic pressure, and diffusivity reflect current 
interest in high polymers. 

7^6 subjects covered are melting, freezing, boiling, and 
condensation temperatures, density, solubility, viscosity, 
surface and interfacial tension, properties of monolayers 
and duplex films, osmotic pressure, diffusivity, calorim¬ 
etry, mioroBOopy, crystal form, X-ray and electron dif¬ 
fraction, and refractometry. 

Louts P. HaMirxTT 

Colutttbia V^ertiiy 

Cambrian history of the Grand Ca$syon region. Pt. 1: 
Stratigmhy and ecology of the Grand Canyon Cam¬ 
brian. Edwin D. McK.ee; Pt U: Cambrian fossils of 
die Grand Canyon. Charles E. Resser. Washington, 
D. C: Carnegie Institution of Wariiingtoo. 1945. Pub¬ 
lication 565. Pp. viii<4-232. (Xlhutrated.) $2.50 
(paper); $3.00 (cloth). 

Grand Canyon, with its over 100 miles ofi continuous 
outcrops, is an ideal region for the tracing of sedimen¬ 
tary rock types (fades) and time planes and the demon- 
strarion of their relationships. 

Pour major groups of fades make up the Oambriau 
section, each comprising a formation, the Tapeats Sand¬ 
stone, Bright Angd Shale, Muav limestone, and un¬ 
named upper dolomites. The three lower formations 
record one major marine transgrosdon from the west 
aen^ nprthom Arisona. Bach formation represents one 
d^mbumt laeloe and several leseer, related ones, and is 


defined without regard to time planes. Forznational 
boundaries are arbitrary and follow the contacts of inter¬ 
fingering tongues which express the actual relationship 
between the units. Oscillations of the shore produced 
two minor groups of facies (one transgressive, the other 
regressive) which show a definite soquence from the shore 
seaward. The sediments of each fades are pictured as 
built up to a considorable thickness in a staggered ar¬ 
rangement as the fades shifted back and forth. 

Time pianos are established by key beds (three foeail 
horizons and many beds of distinctive lithology) which 
are traced along the outcrop. A few extend across the 
region, others for from 30 to 80 miles. Altogether they 
form an overlapping series of planes which, superimposed 
on the lithologic pattern, show the time relations. 

Fifteen facies are analyzed. Only the conglomerate 
facies represents beach or near-shore conditions, and the 
Tapeats coarse-grained sandstone is considered an off¬ 
shore deposit (1 to 20 miles, in water depths of 20 to 
60 feet). Transgressive facies are, in sequence from sea 
shoreward, the Muav mottled limestone (its shoreward 
margin 150 miles from the strand), a Girvanella lime¬ 
stone, and a tongue of rusty-brown dolomite passing into 
shale. This thin, but extensive, dolomite is considered 
an original facies precipitated in an area of slight depo¬ 
sition. Regressive facies are, from the shore-side sea¬ 
ward, shales, occasionally flat-pebble conglomerate, platy 
siltstones, and thin silty limestones. McKee argues for 
the deposition of flat-pebble conglomerate well below sea 
level and many miles distant from shore, but does not 
make clear the site of origin of the pebbles. Glauconite, 
abundant in both groups of facies, is eonsidered indica¬ 
tive of many significant diastems. 

Seven members of the Muav, and one member and 
seven dolomite tongues in the Bright Angel, are named. 
The members are rock units representing age subdivi¬ 
sions, and their boundaries are determined by the litho¬ 
logic key beds. The steady eastward (shoreward) thin¬ 
ning of these rock units indicates that the slow, uninter¬ 
rupted accumulation of limestone more than balanced the 
permanent sedimentation of detrital material because of 
frequent breaks of nondepoaition or scour in the east. 

The Cambrian sea encroached upon an Ep-Algonkian 
erosion surface which, in the west, was on granites and 
had a relief under 100 feet, but in the east, had faulted 
Algonkian ridges forming 600 foothills. The major 
transgression consisted of periods of rapid sinking of the 
basin and eastward spread of the transgrossivo facies, 
followed by cessation of sinking, filling of the basin, and 
westward spread of the regressive facies. The single 
member of the Muav in easternmost Grand Canyon marks 
the turning point of sedimentation. The uppermost 
Muav member indicates that the major <!lambriaiL re¬ 
gression had started, but no farther westward shift of 
facies Is apparent as the section passes vertically into 
dolomites. The latter are interpreted as regressive ma- 
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rine depoaitf in a filled baain coverod by very ahallow, 
concentrated water. 

In Part II all known fossils are reviewed and do- 
scribod. Ono cystoid, 1 gastropod, 14 bracliiopods/ and 
36 trilobitos merit specific description, and a number 
more are placed gentTicaliy. The paucity and poor 
preservation of the materiul is amaaing, and more in¬ 
tensive collecting should be done. An Olcnellua and 
Antagmus horizon date the lower beds as late Lower 
Cambrian. Horizons of AloM^ocare altkea and Glostto- 
pleura mclceei and of Solcnoplexirella porcata date most 
of the Hright Angel and the Muav as early Middle Cam¬ 
brian. The collections are too small to indicate distinct 
faunal zones or satisfactory zonal correlations. 

Christina LocimAN 

Mt. Bolyoke College 

Physical chemistry of celts and tissues, Rudolf H6bet and 

collaborators. Philadelphia: Biakiston, 1945. Pp. 675. 

(Illustrated.) $9.00. 

This is the book which wo had long been expecting 
as the American analogue of Dr. libber Physikalische 
Chemie der Zclle und der Gewehc. That wont through 
six editions, and the last, in 1926, is encyclopedic and 
a classic for the coll physiologist. It probably would 
have been asking too much of the author to have main¬ 
tained the same scheme of the original edition. Perhaps 
this may still be done. 

The present book follows the current vogue of multiple 
authorship, the author having enlisted the services of 
four collaborators, David I. Hitchcock, of Yale, and 
J. B. Bateman, of the Mayo Clinic, are responsible for 
the first two sections, which are strictly on physical 
chemistry. The section by Hitchcock deals with selected 
principles of particular import for our knowledge of 
living matter, viz., diffusion in liquids, reaction velocity 
and enzyme action, thermodynamics, tlio energy conc>ept, 
electromotive force, and properties of aqueous solutions. 
This section of 91 pages and 126 references is clear 
and concise, depending freely on the references for essen¬ 
tial details—an admirable method of presenting funda* 
znontnis with leasenod risk of becoming lost in too deep 
a forest of details. 

The second section, by Bateman, is on the physico¬ 
chemical properties of large molecules, with a discussion 
of their architectural and functional significance in living 
matter. This extremely valuable section of 121 pages 
with 634 reforenees includes a discussion of fibers, films, 
and membranes so widespread as structural forms qf 
living matter. 

The sixth section, by David E. Goddard, of the Uni¬ 
versity of Bochestor, is an excellent discussion on the 
respiration of cells and tissues (74 pages and 199 ref¬ 
erences). The discussion is devoted to the mechanism 
of cellular respiration, the development of which has 
been so largely during the last two decades. Dr. God¬ 
dard deals with the energetics and kinetics of the 
process involving a series of graded steps with many 
distinct ennymes, the whole constituting an integrated 
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reaction ^stem. The writer presents a fascinating story 
of a general pattern of cellular respiration by empha¬ 
sizing the physicochemical approach. Coupled reactions 
permit the storage of oxidative energy in the form of 
high-energy phosphate bonds which may be transferred, 
stored, or utilized, as needed. The mechanism of energy 
transfer is suggested by Engclhurdt’s discovery that 
myosin, the contractile protein of muscle may itself be 
the enzyme to induce the hydrolysis of adenosin triphos¬ 
phate. This case of a catalyst accepting the energy lib¬ 
erated by its substrate would appear to be the first bio¬ 
chemical reaction discovered which directly converts the 
potential energy of a chemical compound Into mechani¬ 
cal work. 

Another woH-devoloped section is by Wallace O. Ifeun, 
on contractility (79 pages with 316 references). A 
very brief disci»ssion of protoplasmic streaming, ameboid 
and ciliary movement as phenomena of contractility is 
followed by an excellent account of muscle contractility. 
Interesting experimental data are presented, and the 
section ends with a discussion of muscle contracture and 
a survey of theories of muscle contraction historically 
developed, ending mth the significance given by the 
newer knowledge of the configuration of protein struc¬ 
ture. The phosphate cycle provides the energy, and the 
change in configuration of the myosin from a partial to 
a more complete folding causes the shortening. The 
shortening may result from a phosphorylation of the 
myosin serving as an enzyme for the removal of PO 4 
from adenylpyrophosphate. 

The four remaining sections are by Dr. Hober and 
occupy somewhat less than half of the book. A brief 
section deals with introductory remarks on the archi¬ 
tecture of protoplasm. Ho offers an interesting concept 
of a chemodynamic machine having a subtnicroscoplo 
structure which is so spread as to form a very large 
area for adsorption catalysis. 

The section on permeability follows somewhat the 
classic lines and deals with organic nonelectrolytes, weak 
bases and acids, dyestuffs and water. From this dis¬ 
cussion is deduced the chemistry and physics of the 
plasma membrane for the structural basis of which he 
offers evidence. Regarding the permeatlUty of non¬ 
electrolytes, their passage Is related to molecular volume 
and lipoid solubility. In an analysis of experiments 
dealing with pore size, consideration might have been 
takem of the fact that many nonelectrolytes exist as 
molecular aggregates varying in size according to the 
nature and pH of the medium. Moreover, the determin¬ 
ing characteristics of the medium may change on ap¬ 
proaching surfaces, such as those of cells. The chapters 
on permeability attest to the great variability encoun¬ 
tered with different types of cells, a valuable feature to 
be pointed out in the face of those who may attempt 
too sweeping generalizations. Dr. Httber is to be com¬ 
mended for the carefulness of his survey. The only 
question which arises is whether the subject may have 
been more easily handled if, Instead of grouping voiionc 
cell types under headings of permeability tp different 
substanoes, the different types of eelli had been tak^ 
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Dp separately with reipect to their permeability to Tari> 
ous aubatancos. 

In the section dealing with extracellular factors on 
colluliir activity, the author discussos the influence of 
inorganic ions on hydration and dehydration of cell col¬ 
loids, on fiber and cell potentials. This leads into selec¬ 
tive ion-permoabiJity and bioelectric membrane poten¬ 
tials. One chapter discusses the infiuonce of ions on cell 
potentials in plants, and is an excellent summary of the 
work of Brooks’ and Ostorhout’s groups. The chapter 
on narcotics again brings up the concept of the plasma 
membrane as lipoid in nature with a sieve structure. 

Tbo last section deals with a favorite field of the 
author’s extensive research activities. Here the author 
distinguishes between passive penetration and active 
transfer, tbe latter appearing to be enforced” by 
energy ordinarily derived from cell metabolism and in¬ 
dispensable for the process. Good chapters follow on 
intestinal absorption, the formation of urine, and the 
elaboration of digestive juices. Passive and active 
transfer are also discussed in relation to the body surface 
of aquatic animals and of plant cells. The last chapter 
is an excellent discussion of the energetics of active 
transfer and possible mechanisms in the localisation of 
enzymes constituting a chemical organization comparable 
to the morphological organization of cell structure. 

In many places the author gives free play to his 
imaginative genius and makes us wish he had greatly 
expanded his part of the book for us to profit more by 
the broad background of his knowledge and the wealth 
of his own contributions. This is a book which should 
be in the hands of all students of fundamental problenis 
in physiology. One would wish that, for books such as 
this, funds were available to subsidize their publication 
so as to bring the price within the range of the usual 
scientific worker. 

Egbert Chambers 

New TotIc Vnivereity 
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Adsiani, John. The chemistry of anesthesia. Spring- 
field, Hi.: C. 0. Thomas, 1946. Pp. 636. (Illustrated.) 
67.00. 

Abghsb, W. Andeew. Collecting data and specimens for 
study of economic plants, (U. S. Dept, of Agric., 
Misc. Fubl. No. 568.) WasMngton, D. O.j Govern¬ 
ment Printing Office, 1946. Pp. 52. (Illustrated.) 

Bicllinoham, Eluen P., et ah Bibliography of indus¬ 
trial h^gienoj 1900--1943: a selected list. (U, S. 
PubL Hlth Senr., Publ. Hlth Bull. No. 269.) Wash¬ 
ington, D. C.: Gkivemment Printing Office, 1946. Pp. 
106 . 6 . 20 , 

OHtTBoa, FbHi. E. The anmal temperature cycle of 
Jiidke Michigan, $: Spring warming and summer sta¬ 
tionary periode, X94S, (Dopt. of Meteorol., Miso, Bep. 
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No. 18.) Chicago: Univ. Chicago Press, 1946. Pp. 
100. (Illustrated.) $1.60. 

Dicke, r., and Jenkhns, Merle T. Susceptibility of 
certain strains of field corn in hybrid combinations to 
damage by corn earwotms. (H. 8. Dept, of Agric., 
Tech. Bull. No. 898.) Washington, D. C.: Govern¬ 
ment I’rinting Office, 1945. Pp. 36. (Illustrated.) 
$. 10 . 

Doebel, Bister Mary or Grace. The preparation of 
certain isomeric heptanes. Wasliington, D. 0.; Catho¬ 
lic ITniv. America, 1945. Pp. 43. $1.00. 

Dubois, .Tqhn Harry, and Prihble, W. I. Plastics mold 
engineering: the fundamentals of plastics mold design 
and constnicUon. Chicago: American Technical So¬ 
ciety. Pp. 503. (Illustrated.) $7.00. 

Gardner, Robert. Some soil properties related to the 
sodium salt problem in irrigated soils. (U. 8. Dopt. 
of Agric., Tech, Bull, No. 902.) Wnehington, D. C.: 
Government Printing Office, 1946. Pp. 28. 

Haruiman, Philip Lawrence. (Ed.) Twentieth cen¬ 
tury psychology: recent developments i7i psychology. 
New York: Philosophical Library, 1946. Pp. xiii *f 
712. (Illustrated.) $6.00. 

Kivek, Mjlton 8. Television simplified. New York: 
Van Nostrand, 3946, Pp. 382. (Ilinstrated.) $4.75, 

KiriK), Richard R. Protozoology. (3rd ed.) Spring- 
field, Ill.: 0. C. Thomas, 1946. Pp. 778. (Illus¬ 
trated.) $8.00. 

Lantz, Beatrice, Some dynamic a 82 )eots of success and 
failure. (Psychol. Monogr., Yol. 59, No. 1, Whole No. 
271.) Evanston, Ill.: American Psychological Asso¬ 
ciation, 1945. Pp. 45. (Illustrated.) 

Lkspanonol, Albert. Pharmacic chimiqve avee les 
preparations industriellcs des medicaments. (2nd ed.) 
Paris: Vigot Frerea. Pp. 911. 

Markus, John, and Zelitfe, Vin. (Eds.) Electronics 
for engineers. New York; McGraw-Hill, 1946. Pp. 
400. (Illustrated.) $6.00. 

Maurer, Edward Rose, et al. Mechanics for engineers; 
statistics and dynamics. New York; Wiley, 1945. 
Pp. 442. (Illustrated.) $4.00. 

Miller, Carey D., and Bazore, Katherine. Fruits of 
Hawaii; descripiiony nutritive valuej and use. (Rev. 
ed. of Some fruits of Hawaii.) (Hniv. Hawaii Agric. 
Exp. 8ta. Bull. 96.) Honolulu; Univ. Hawaii, 1945. 
I^. 129. (Illustratod.) $1.00. 

Schmedel, John B. Clinical roentgenology of the heart. 
(Annals of roentgenology sot., 18.) New York: Har¬ 
per, 1946. Pp. 391. 612.00. 

Slade, Samuel, and Marqolib, Louis. Mathematics for 
technical and vocational schools. (3rd ed.) New 
York: Wiley, 1946. Pp. 639. $2.50. 

-. Report on the progress and condition of the 

United States National Museum for the year ended 
June 30,1944. Washington, D. C.: Government Print¬ 
ing Office, 1946. Pp. Ui + lOO. $.86. 

-—. WUey trigonometrio tables, (2nd ed.) New 

York: WUey, 1946. Pp. 182. 61.00. 
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Catalogue Comer 


writa directly to the company indicated for any 
publication you wiah mentioning the bulletin number 
and Science. PublicationB are grath unlew otherwise 
noted. 

Technical noies on Neoprene, The Organic Chemicals 
Department of Du Pont recently wrote to ari: if we 
would want to see regularly their Neoprene ^ notebooh. 
We do, and bo may you. This publication ia iasuod four 
to six times a year. It contains now technical informa¬ 
tion about this versatile synthetic rubber based on re¬ 
search in the Du Pont laboratories. The issue we re¬ 
ceived had short articles on sunlight aging performance 
of Neoprene compositions, the use of pump or gland 
packings made of Neoprene, and a page of questions 
and answers on the properties of the various formulas 
of Neoprene which the company makes. For your c^py 
ask for Neoprene notebook SC-^Cd, Organic and Bubber 
Chemicals Department, E. I. du Pont do Nemours and 
Company, Wilmington 98, Del. 

Industrial and radio laboratory equipment Readers 
of Science who do research in radio and physics either 
academically or on a consultation basis will be inter¬ 
ested in two items just received from the General Radio 
Company of Cambridge, Mass. This company publishes 
a bimonthly publication under the title The general radio 
experimenter. It is attractively printed with charts, 
graphs, and suitable cuts and punched for filing in a 
handy notebook. The January-February issue, which has 
just arrived, contains an article on ^*The series and 
parallel components of impedance * * and another on 
''Heat dissipation from cabinets.” Scientists who are 
also sportsmen (particularly fishermen) will enjoy "An 
engineering approach to trout fishing,” which describes 
the measurements made by one of the company's engi¬ 
neering staff on water depth and temperaturo in Lake 
Winnepesaukee. In the same envelope* we received a 
copy of the postwar supplement to the company's gen¬ 
eral catalogue. In it are details and specifications for 
a wide range of equipment such as bridges, oscillators 
and standard signal generators, waveform-measuring in¬ 
struments, motors, frequency-measuring instruments, and 
amplifiers and power supplies. For copies, ask for The 
general radio experimenter SC“^6d and Postwar supple^ 
ment to general catalogue K. The General Radio Com¬ 
pany, 275 Massachusetts Avenue, Oambridgo 39, Mass. 

Microscope slides. From George H. Conant of Ripon, 
Wis., came bis catalogue of microscope slides of botan¬ 
ical species. The catalogue is divided into four parts; 
microscope slides for general botany; guide to special 
plant structures; supplementary slide list; and special 
slide sots. The whole issue is excellently illustrated with 
color prints of some of the slides available. Botany in- 
otiuetors will be interested in the section on special slide 
seta, which includes combinations of slides on such basic 
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topics as algaC, parasitie f mtgi, mOsses, fern qwcpIibfeB, 
life history of lAlium Mickiganense, special plant struo- 
tures, commercial woods, cytology, general morphology, 
and diseases of economic plants. Requests should spaoify 
Catalogue No, 7, Triaroh boianioal supplies 
George H. Conant, Ripon, Wis. 

Biological and pharmaceutical supplies. The latest 
catalogae of these products issimd by the pharmaceutical 
laboratories of the National Aniline Division has been 
received. The table of contents indicates that the com¬ 
pany furnishes the following products in research and/or 
bulk quantities: commission certified stains; biological 
stains; vital stains; staining solutions; indicators (both 
Clark and Lubs and oxidation-reduction); laboratory re¬ 
agents; and certified colors for foods, drugs, and cos¬ 
metics. Prices for each product as of the date the cata¬ 
logue was issued are given. National pharmaoeuUoalSf 
Price list 8C-^$d, Pharmaceutical Laboratories, Na¬ 
tional Aniline Division, 40 Rector Street, New York fi, 
N. Y. 

Wratten light filters. The Eastman Kodak Company 
has recently released the seventeenth revised edition of 
its well-known handbook on this subject. This latest 
edition, which incorporates the most recent data from 
laboratory research, has sections on the care of filters, 
filter sets for commercial and scientific uses, neutral 
density filters and wedges, sensitising classes of plates 
and films, filter factors, mercury spectrum, list of filters 
and their stabilities, spectrophotomeixio absorption curves 
of filters, pairs of filters, infrared absorption spectra, and . 
total and wave-length transmission. Wratten light filters 
(17th ed., rev.) 80^64, $.50, postpaid. Eastman Kodak 
Company, Rochester 4, N. Y. 

New and established medical books, Paul B. Hoeber, 
Inc., the Medical Book Department of Harper and 
Brothers, has mailed in a new catalogue issued ia Jan¬ 
uary. In addition to listing books bearing the Hoeber 
imprint which have become recognized authoritative ref¬ 
erences, there are descriptions of over 100 recently issued 
books. Typical of the new books are; General and 
plastic surgery {with emphasis on war injuries), Funda¬ 
mentals of pharmacology, and Clinical roentgenology of 
the heart. We noted, too, that many of the standard 
references are scheduled for complete revision early tills 
year. 194& Hoeber catalogue 8C^S4. Paul B. Hoeber, 
Inc., 49 East 33rd Street, New York 16, N. Y. 

Toxicants for insecticides, A new comprehensive bro¬ 
chure on Thanite, DDT, and derivatives and combinations 
of both of these insecticide concentrates is now available 
from Hercules Powder Company. Entitled The Thanite 
family, it la a 32-page book containing considerable near 
information on the use of these concentrates in hous^iold 
sprays, livestock sprays, flea powders and dips, and in 
pest and pediculosis control. Among the conCentrateii 
discussed are Thanite, Thanite plus DDT ooneentrat^ 
X>DT, water miscible DDT concentrate, and ojd-solubk 
DJ>T concentrate. The Thdntte famUy 
ouleB Powder Company, Wilmington, Del. 
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T he atomic bomb is a monster reared 

by war. A faet revealed by history is that 
the offense grows much more rapidly in 
power than the defense in its ability to oope with it. 
Indeed, this seems to be a natural law, since warfare 
was formerly restricted to the surface of the earth 
and was, therefore, twO'dimensionaL Now, it is rap¬ 
idly rising above those limits of the atmosphere suit¬ 
able to the life of man and is expanding in the third 
dimension. The offense can choose any portion of 
space thus made available, but it is impossible for 
the defense to cover every location in this space. 


small compared to the uncertainty thereby introduced 
into human life. Man has not as yet attained the state 
of moral and intellectual developmmit to make it safe 
to have such a weapon. Therefore, (1) no more 
bombs should be produced; (2) any uranium 235 or 
plutonium 239 now available should be distributed to 
universities or hospitals for scientific or medical work 
only; (3) a world association of scientists should be 
formed to oppose work on the bomb; (4) the United 
States should use its utmost influence to establish at’ 
once a temporary world organization, to be made per* 
manent later, to suppress the use of the bomb. 


Concomitant with this conquest of space is one of 
tame, since jet propulsion makes it possible to exceed 
the velocity of sound. 

Now, in addition to the conversion of space into the 
slave of war, nuclear energy is also enslaved. The 
danger here is one of mass and space. A few pounds 
of uranium 235 or of plutonium 239 carried in small 
packages may be put into such a form as to destroy 
a whole city, beui^ set off by a time clock. The ap¬ 
paratus necessary to detonate the material would be 
much larger. 

In Uie opinion of the writer, grave errors in con¬ 
nection with the bomb have imperiled the interna¬ 
tional situation. These need not be cited, but, the 
benefits to mankind of the energy made available are 


Presumably this would require some tyi>e of World 
Government to control war. This might be associated 
with the United Nations Organization. 

What has been written thus far refers to the bomb. 
However, nothing can stop progress in the use of the 
energy of fission for the development of power, but 
this should be under the control of the World Govern¬ 
ment to prevent its degeneration into the purposes of 
war. On account of the injurious effects of the radi¬ 
ations given off, the shielding essential to protect life 
necessitates large iicCstaUations if human beings are 
near by. Thus, while ships might make direct use of 
this power, it is not suitable for automobiles. 

While no mention of thorium is made in the paper 
which follows, it seems not unlikely that this element 


^ This article had Its origin In an attempt to answer many 
questions which arose after the Urst use of the atomic bomb 
and the ^bUcatlon of the Official Beport written by H. D. 
Sxnyth. only direct connection ol the writer w^th this 
worh was the bulldtag of the Chicago cyclotron, which was 
used in the MetaUurrical Project at the university. An at- 
teiDM has been made, without too much success, to avoid as 
mnt^ os possible torio discussed In the Official Beport. Ob¬ 
viously, fiowsvec, many of the topics conslderod there must 
dfseuiusd hers, If what la presented Is made at all intel- 
Uflble. For hfteen years, from 101S to 1008, the writer and 
bis ^Mahprators were^ttae only ones la America engaged In 
work Oft me structure of the nucleus of the atom. Thle In¬ 
volved the earnest use of the Wilson Cloud Chamber fdV the 
pbotMraphy of What is eommonly called nuclear disintegra¬ 
tion. Tm Work gave rise to an idea whlqh may be expressed 
^fol^s i la what had bssn earlier cenaldersd as a direct 
^ actual primary process is not 

bht.the mmthssw ox an activated nucleus 




will be utilized more than any other. If this is done, 
it is probable that one method will be to convert this 
into uraAimu. To thorium of mass 232 a neutron 
would be added, thus forming thorium 233, which 
would then change into element 91 by loss of an 
electron and into element 92 (uranium) by the loss 
of another electron. Presumably, this isotope ot 
uranium of mass 233 would undeigo fijssion, Siniffi 
thorium is mote abundant than uraninm 238, there 
is no laidc of an abundant supply. If this comes true, 
nzanwh 233 and plutonium 2^ would become the 
soutdeh of industrial energy. Uranium 28S is less 
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suitable on account of the necessity of at least par¬ 
tially separating it from uranium 238. 

I. Introuuotion: Disintborativb Synthesis of 
Atomic NnonEi 

There are certain relations discovered long ago 
and discussed here which are involved in the action 
of what has been designated as the atomic bomb, or, 
more properly, the nuclear bomb. Some of these may 
make it more sin] pie to understand what occurs in tlie 
release of the extremely great amount of energy, as 
compared with the mass involved, when the bomb 
explodes. 

The nucleus of the atom is an extremely minute 
body which may consist of only one particle, or of 
as many as 239 particles, very tightly bound together 
by nuclear forces. These primary particles are desig¬ 
nated as the proton (nucleus of tlie hydrogen atom), 
with a mass of 1.00758 and unit positive charge of 
electricity, and the neutron, of mass 1.00893 without 
an electrical charge. The diameter of a single proton 
or neutron in any nucleus is about 3 x 10'^^ cm. 

Developments based upon the discovery of radio¬ 
activity by Becquerel in 1896 and the later discovery 
and separation of radium by Mme. Curie showed that 
the heaviest or radioactive atoms may disintegrate 
naturally to give off either negative electrons, which 
may even approach the velocity of light, or alpha 
particles, proved by Rutherford and Royds in 1909 
to give gaseous helium when they ore collected. Later 
it was shown that an alpha particle, which has a posi¬ 
tive charge of 2, due to the two protons whicJi it con¬ 
tains, is actually the nucleus of the helium atom. 
Each alpha particle contains two protons which 
would repel each other if they were not bound to¬ 
gether by two neutrons. These alpha particles may 
have velocities as high as, or even higher than, 12,000 
miles per second. 

In 1919 Rutherford in a very remarkable and ex¬ 
tremely simple experiment showed that he was able to 
obtain the disintegration of one of the lightest atoms, 
which he assumed to be that of nitrogen. This led to 
the idea that atomic nuclei may be disintegrated arti¬ 
ficially, since the nuclei of the nitrogen atom which 
he used seemed to be split into two particles, one a 
carbon nucleus and the other a proton, by a mere, 
though excessively energetic, blow of a fast alpha 
particle. 

Soon after this the writer came to the conclusion 
that the simplest method which could be used to 
determine whether or not a nucleus of the nitro¬ 
gen atom is split in this way would be to use the 
Cloud Chamber of C. T. R. Wilson, a most remark¬ 
able apparatus which makes it possible to photograph 


the tracks of atoms as described later. From photo¬ 
graphs obtained in this way the writer came to the 
conclusion that the primal^ action is not a disinte¬ 
gration but a synthesis of new nucleus, in the forma¬ 
tion of which the nucleus used as a projectile is al¬ 
ways captured by that used as a target (Fig. 1). The 
compound nucleus thus formed disintegrates later, 
after an extremely short life. Nevertheless, the life 



PRODUCTS 

Fic5. 1. FonnHtion of oxygen 17 and hydrogen 1 by the 
diHintegration of fluorine 18. the Interinedlnte nucleue formed 
by the Impact of helium 4 with nitrogen 14. Open eircloti* 
neutrons. Circles with pliiH slgna protoue. At higher eoer< 
glee the excited fluorine nucleus dlelntcgratea In two ways: 
(1) that given In the diagram, and <2) to give a neutron 
and positive electron In place of a proton (a hydrogen 1). 

period is suffleient to make the disintegration of this 
nucleus, which is always in an excited state, an event 
entirely independent of its synthesis, since enough 
time elapses to distribute the energy introduced with 
the projectile through the whole nuclear system. 
Thus, the disintegration of this nucleus does not de¬ 
pend upon what nuclei have joined together to form 
it, but only upon the state in which the excited nucleud 
exists. 

This greatly simplifies the consideration of nuclear 
transformations, since, as illustrated later, the same 
composition of the compound nucleus and essentially 
the same activated state may be obtained by the use 
of different projectiles. For example, carbon 12 
(C‘®) can be formed by the impact of hydrogen 1 
(H^) upon boron 11 or of hydrogen 2 (H*) 

upon boron 10 but the excited carbon nucleus 

thus formed gives, in either case, as the final result 
of its disintegration, three alpha particles, three 
helium atoms. Thus, it is not the disintegration which 
is artificial, since this is entirely^ spontaneous, but it 
is the synthesis of the compound nucleus which may 
be brought about by artificial means. 

While the writer's theory of the occurrence of 
nuclear reactions by the formation of an intermediate 
excited nucleus was accepted by a very few expeqrL 
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mental phyeieiata, it met with very strong opposition 
on the part of nuclear theorists during i^e years 
1926~36| the period in which experimental evidence 
in favor of these ideas was being collected. This op¬ 
position was due to the fact that, whereas the nucleus 
consists of an aggregation of protons and neutrons 
bound together by an extremely strong interaction, 
giving a density so great that it is incomprehensible 
to ordinary human beings, theoretical physicists of 
the period treated it upon the basis of the Hartree 
formula, which in itself assumes a loosely bound ag¬ 
gregation (the free particle model of the nucleus). 
For example, Bethe (J), who favored the idea that the 
interaction between the particles in a nucleus is small, 
in a private conference in June 1936, stated that the 
existence of the intermediate nucleus, as demanded 
by the theory of the writer, is impossible. Reviews 
by other theoretical physicists in 1934 stated that the 
law of conservation of energy would have to fall be¬ 
fore such an intermediate nucleus could exist. These 
ideas were based upon the fact that at that time 
nuclear physicists assumed the existence of a very 
much smaller number of nuclear energy levels than 
were considered by the writer to be present. 

Evidence in favor of the theory of the writer is 
considered in more detail later, but here it may be 
mentioned that the reactions which occur in the atomic 
bomb proceed according to the theory. Thus, cither 
uranium 235 or plutonium 239 is an entirely innocu¬ 
ous material, since the atoms of these substances are 
quite stable, having the type of stability found in 
radioactive atoms of moderately long life. It is not 
these which disintegrate by fission to give the exces¬ 
sively high energy of the bomb, but in each case it 
is the intermediate, or compound, nucleus uranium 
236 or plutonium 240, which disintegrates by fission 
to give the energy. These relations are considered in 
more detail in a later section, 

II, Energy of the Bomb 

The effectiveness of the bomb is dife to the fact that 
it develops an amount of energy which is enormous 
in comparison with the mass involved, in an ex¬ 
ceedingly short space of tin^ (of the order of a 
millionth of a second). This development of energy 
is accomplished by bringing about a nuclear reaction. 
A chemical reaction, such as the burning of coal or 
the explosion of an unstable compound, known ns an 
Explosive, may develop a large amount of energy. In 
general, a nuclear reaction which involves the same 
amount of mass develops from one to ten million 
timee as much. 

In 1897 Kaufman found that particles (in his ex¬ 
periments, negative electrons) have a higher mass 
wite their v^Locity is high than when they are at rest. 


Eight years later Einstein developed a remarkably 
simple equation which the writer likes to consider 
from the following point of view. We may write an 
equation in which E represents energy in any form 
and m, mass in any form, as follows; 

E = m 

This equation may be said to be valid if both E and m 
are given in ergs, or both in grams, but in the use of 
this equation E cannot be expressed in ergs and m 
in grams. However, this can be done if the equation 
is written: 

E - me* 

which is Einstein’s equation. The remarkable achieve¬ 
ment of Einstein was that he showed that the trans¬ 
formation in units and dimensions involves a natural 
constant, 

c*=(3xl0^®)* 

which is the square of the velocity of light. 

Others may prefer to write the equation as 
” A m c* = A E. 

This indicates that a decrease of mass of A m grams 
involves an increase in energy of A E ergs. That the 
energy developed in a nuclear reaction may be exces¬ 
sively large was shown in 1915 by Harkins and Wil¬ 
son {4)f who had been engaged in a consideration of 
the heat of the sun and stars. They found by the use 
of Einstein’s equation that if 4 hydrogen atoms are by 
any series of processes converted into one atom of 
helium the energy liberated between the initial and 
final states is extremely large. Thus, a single pound 
of hydrogen by this ‘^nuclear combustion” gives as 
much heat as the burning of ten thousand tons, or ten 
million pounds of coal. Here, the nuclear reaction 
gives ten million times the energy of the chemical 
reaction. Although later certain noted physicists con¬ 
sidered that the reaction in which helium is formed 
occult almost instantaneously, it was obvious that 
four exceedingly small protons could not meet and, 
in addition, lose two positive charges (the proton has 
a positive charge of one, and the helium nucleus or 
a-particle a positive charge of two) in a sufficiently 
minute time to give such a synthesis. Thus, the re¬ 
action must of necessity occur in steps, but a con¬ 
sideration of these steps is not involved in the calcu¬ 
lation of the energy. 

The mass of the hydrogen atom nucleus (proton) is 
1.00768 and of the helium atom 4,0039. The mass 
of the helium nucleus is 4.0039-2x (0.000549 mass 
of electron) =* 4.0028. Now, four protons have a mass 
of 4x1.00768 = 4.0303, so 4.0303-4.0028 = 0.0275 is 
the loss of mass. Consider these masses in grams; 
then the decrease of mass is - 0.0275 g and E = 0.0275 
X 9 X10®® =! 2.475 X10^® ergs for the formation of 
4.Q039 g of helium from 4.0325 g of hydrogen (these 
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masaes now include the massea of the electrons outside 
the nucleus). This is 6.138x10^^ ergs per grams 
1.407x10^^ calories per gram = 6.654 x 10^® calories 
per pound; or 25.6 million electron volts. 

The calculation of the energy developed in the 
fission of uranium 236 or of plutonium 240 would be 
just as simple as that for the energy of synthesis of 
helium given above, if the masses of all the final prod¬ 
ucts of the fission were known. The problem is dis¬ 
cussed later, but the energy given by one pound of the 
uranium isotope is equivalent to that produced in the 
burning of (about) 1,300 tons of coal (about 200 mil¬ 
lion electron volts). Thus, the disintegration of this 
heavy nucleus gives less than one-sixth as much energy 
per unit mass as the synthesis of helium. 

In 1893 and later, Landolt, in a classical experiment 
which involved a long series of very accurate weigh¬ 
ings, endeavored to determine the loss of mass in a 
chemical reaction which evolves heat. In connection 
with the calculations of nuclear energy changes, Har¬ 
kins and Wilson found, by the use of Elmstein’s equa¬ 
tion, that in the formation of 18 grams of water from 
hydrogen and oxygen the energy evolved is equivalent 
to only 3 billionths of a gram, which explains Lan- 
dolt’s failure to detect the loss of mass. 

III. Eleotbio Chaege, the PniKOiPiiK OF Elko- 

TRICAL NEUTRAIilTT AKD ATOMS 

One of the most fundamental laws of nature is that 
the electric charge of any “primary” particle may 
have a positive or negative sign, but the magnitude 
of the unit electric charge is invariable, i.e. the same 
(1.60 coulombs) for any single particle. 

Furthermore, in any material body that we know, 
the number of negative charges is extremely closely 
equal to the number of positive charges. The depar¬ 
ture of the earth as a whole from this principle of 
electrical neutrality is excessively umall. Only ex¬ 
tremely small bodies exhibit any considerable per¬ 
centage variation from this principle. By definition 
any atom is electrically neutral: if it contains more 
negative than positive charges, it is designated as a 
negative ion, or with more positive than negative, a 
positive ion. 

The nucleus of the atom, when it is free, as it may 
be at exceptionally high velocities, exhibits the great¬ 
est departure from electrical neutrality, since, accord¬ 
ing to our present philosophy, every charged particle 
which it contains is positive, i.e. a proton. A nucleus 
which is relatively “stable” may contain from one 
proton (hydrogen atom) to 92 protons (uranium 
atom) or even 94, since plutonium is moderately 
stable. The electrically neutral atom must then con¬ 
tain as many negatively charged particles (eleotross) 
as the of protons in tite nucleus. This number 
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(Z) is designated as tiie aiomk number, timngb actu¬ 
ally it is the element number in the periodic table of 
Mendelejefl. 

The electron, or electrons, may be cioiisidered to 
move around the nucleus, where they form ^ cloud 
which is excessively tenuous, when considered in com¬ 
parison with the high dexisity of the nucleus. The 
mass of the proton is 1.672 x 10*^^ grams. If this is 
contained in the 1.4x10-!*^ cc. considered as its vol¬ 
ume, the density is 1.2x10^^ grams or 130 million 
tons per oc. Thus, the whole earth would have a 
diameter of only 460 meters, or less than a third of 
a mile (0.286 miles) if its whole maes were present 
as protons and neutrons packed as they are in the 
nucleus of an atom. The presence of electrons, how¬ 
ever, reduces the density from L2xl0^* g per ec. 
to that of the earth (5*522 g per cc.) which is 20 
million million times smaller.^ 

IV. EliBMKNTS AND ISOTOPSfi 

According to Section III, the number of electrons 
in an atom is equal to the number of protons in its 
nucleus. It was shown by Mendelejefl in 1868 that 
the chemical properties of the elements may be ex¬ 
pressed as a periodic function of the atomic weight. 
In 1896, Eydberg and, later, van der Broek and, 
by direct experimental evidence, Moseley indicated 
that the relationship becomes more exact if the 
atomic number is considered instead of the atomic 
weight. According to more recent theory, the atomic 
number gives the positive charge on the nueleus, 
which is equal to the number of protons which it 
contains. 

The atomic numbers of the elements thus far found 
in nature vary from 1 to 94 so it is often said that 
there are 94 elements. Of these, however, the nuclei 
with 61, 85, and 87 protons have not as yet beeh 
discovered in any known material. However, they 
have been produced by artificial means. It should be ^ 
considered that there is also another element of zero 
atomic number which consists of neutrons. These 
carry no charge and thus its atoms contain no deo- 
trons and have no ordinary chemical properties. Ele¬ 
ments 93 and 94, neptunium and plutonium, have notv 
been produced artificially, and obviously it is {KMisiblfi 
with 5u69icient amounts of plutonium to push arti¬ 
ficially produced elements to still higher atomic num¬ 
bers. When the chemistry and the spectrum of any 
of these becomes we]l determined, it is possible ibd 
some of them may 1^ found to exist in nature. 

Until the year 1907 it was eemsidered that cash 
known element is actually elementary, but in tins year 

• 7^ sise Of tit« Auclous is omalned tw cskntatSeaf made 
pa tbs basis of the soaiiiet^ pxpducpd r 

^wsea attclel ex&lbim worn* 
ttes of the particles at the t&« of tks comittfe. 
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^ MeOog^ wd Jlaag, of the Bepartaeat at Chemistry of 
the Uttivergily of Chicago, made the remarkable dis- 
eoTery that there exist in thonum at least two vari¬ 
eties of this element. These have highly difterent 
Btabilities, but the same chemical properties, and are 
now known as isotopes (5), The announcement of 
this discovery was made in the following simple state¬ 
ment: “In fact, it now appears doubtful whether it 
is possible by chemical treatment to separate any 
radiothorium from thorium.’* Both of these atomic 
species have the atomic number 90 and therefore be¬ 
long to the same chemical element, although the 
atomic weights are 232 for thorium and 228 for radio- 
thorium. It is now known that the element thorium 
consists of 6 isotopes. The known elements consist 
of from 1 to 10 isotopes, and the formation of these 
gives the existence of about 300 types of atoms 
(atomic species) in addition to the radioactive species 
of high atomic mass. 

V. SSPAJUTIOK or ISOTOPBS 

The separation of the isotopes of uranium of atomic 
masses 235 and 238 has been one of the most impor¬ 
tant problems in the production of the atom bomb. 
For some time after tlie discovery of isotopes it was 
considered that isotopes were inseparable. However, 
in 1919, Harkins and Broecker made the first separa¬ 
tion of isotopes which was proved to be obtained. 
They obtained a partial separation of chlorine of 
atomic Weight 35.46 into two isotopes of weights 35 
and 37. A similar separation had been made in 1916 
and early in 1917 by Harkins and Turner, but the 
war made it impossible to determine the atomic 
weights at that time. 

The earliest detection (and determination of the 
moss) of isotopes by electrical means was entirely 
accidental. In 1913, J. J. Thomson, by deflection ex¬ 
periments on canal (positive) rays, found that there 
seemed to be two kinds, instead of one, of neon in a 
tube which contained this element. Although this is 
correct, the experiment did not appear to be entirely 
Gonclnsive to Thomson or his co-workers, as indicated 
by a letter from the Cavendish Laboratoiy in 1919. 
In this year, Aston began an extensive series of deter¬ 
minations of the masses of isotopes in an improved 
apparatus eomiuonly known as a mass spectrograph, 
and in a very Imig series of experiments detexrained 
the masses of a very large number of atomic species. 

In the experiments of Harkins large quantities of 
dry hydrogen chloride gas were passed though a long 
series of porous porcelain tubes (churdiiwarden pipe 
stems obtained in Scotland). The ideal diifusion mem- 
brans u ^ reduce the time in passing 

throiSQ^ It, and has fine pores. Later, Haridns 
fouh^ sheets of flltSr paper are 


more efficient than the pipe steins, bnt the paper mem¬ 
brane could not have been used with hydrogen chlo¬ 
ride. 

The theory of the separation of gases by diffusion 
was given in 1896 by Lord Rayleigh and much more 
completely in 1922 by Mulliken and Harkins. The 
diffusion method has been used in the separation of 
the isotopes of uranium. Uranium, a metal which 
consists of 0.006 per cent 234, 0.7 per cent 235, and 
99J per cent 238, was separated by the diffusion of 
its hexafluoride, which is a gas.. Unfortunately, the 
change to the fluoride increases the molecular weights 
to 348, 340, and 352, but only the two latter need 
to be considered. Since the lighter molecules move 
faster than the heavier, more of the former pass 
through a porous barrier. The relationship for equal 
kinetic energies (i tn v‘) of the molecules is: 


or 


so 


imi Vi* = l2naV,* 


V.* “ nil' 



which is the enrichment factor, so, for uranium hexa¬ 
fluoride 


V352/840 = 1.0043. 


Thus, if a very small amount of the uranium com¬ 
pound passes through a very fine porous wall, it con¬ 
tains, after the diffusion, under ideal conditions, 1.0043 
times more uranium 235 than before, or 0.70301 per 
cent, if the initial percentage is 0,7, It is obvious 
that the separation is initially made much more diffi¬ 
cult by the small percentage of uranium 235 present. 
The theory of the increase in the mean molecular 
weight (A M) of the heavy fraction is simpler, and is 
expressed by 


AMa 


M 


Here, A= (Mi-M,)® = 3* = 9, which is a somewhat 
favorable factor for the separation of isotopes. How¬ 
ever, M, the mean molecular weight, is about 352 = B, 
which is very unfavorable, and x^x^, the product of 
the fractions present, 0.007 x 0.993 = 0.007 = C, is also 
extremely unfavorable. Thus, the molecules must pass 
through a very large number of porous barriers to 
obtain any considerable separation. When hydrogen 
chloride is diffused, A = 2^ = 4, B = 36.46, and 
C = 0.23 X 0.77 = 0.177. Here, for hydrogen chloride, 
only A is less favorable, while B and C are very muck 
more favorable than with uranium as its hexafluoride. 

When the percentage of uraninm 235 in the light 
fraction becomes sufficiently high, the magnetio sepa- 
Tatjon bewmes more efficient than diffusion* The el^c- 
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tromagnetio method is discussed somewhat fully in the 
oMcial report and need not be considered here. 

yi. The Neutron 

The neutron was discovered in 1932 by Chadwick. 
This discovery illustrates the advantage of having an 
idea that a particle exists before'attempting to dis- 
cover it. That a iieutron exists was assumed by 
both Rutherford and Harkins independently early in 
1920. This atom was assumed to have a zero charge 
and therefore an atouiic number of zero. Its mass 
was assumed to be unity or, more definitely, close to 
that of the hydrogen atom. It was predicted that on 
account of its zero charge it would pass with prac¬ 
tically no resistance through the outer part of atoms, 
but that it could collide with an atomic nucleus or be 
captured by it. A bullet may be shot from the muzzle 
of a rifle at a relatively small velocity, yet it may 
travel through air for one or two miles. The bullet 
can go this far, because it pushes the air awny from it 
in its flight and does not pass through the atoms in 



Fiu. 2. First neutron found In Amerfca. DlBlntcaratlon 
of nitrogen 15, th« intennediiite nucleus fonnod from nitro¬ 
gen 14, uy the Impact of a neutron. 


energy of the alpha particle very rapidly. An 
atom or molecule from which one or more dec- 
trons has been taken is a positive ion, and one to 
which electrons have been added is a negative ion. 
Thus, the alpha particle in its passage through ait 
leaves a narrow line of positive and negative ions, and 
this line may be considered as the track of the alpha 
particle. A fast proton gives a similar track which 
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Fio. 8. Diagram of the uucloar tranaformatlon oh own 
In Fig. 2. The neutron came from the action of a belltUD 
nuoleufl on beryllium In the aour(% 4.4 mm. in radlua. This 
passed through D mm. of lead, 10 mm. of gloss, and, after a 
totol range through Hollds and nitrogen gas of 64 mm., struck 
and united with h nitrogen nucleus of mass 14. The inter¬ 
mediate nucleus of mass 15 very quickly disintegrated into 
a helium nucleus of 12>mm. rani^ and a boron 11 nucleus of 
2.2'mm. range. The passage of the neutron through 9 mm. 
of lend and 18 mm. of glass. Including the wall of the glass 
tube, lUustrates the penetrating ability of a neutron. 


the air. An alpha particle (a helium nucleus) may 
have an initial velocity ns high as 12,000 miles a 
second. It might therefore be supposed that this 
particle would travel in air many thousand times far¬ 
ther than a rifle bullet. However, its entire range is 
only a few inches. This is because the alpha particle 
does not push the atom in the air aside, but its velocity 
is so great that there is no time for this to occur. 
Therefore, it has to go directly through the cloud of 
electrons in the outer part of each atom which it 
traverses. On account of the fact that it carries with 
it a positive charge of 2 or of 1 (after it has picked 
up a single electron) it attracts these electrons and 
pulls many of them out of the adorns to which they 
belong. This takes energy and uses up the kinetic 


does not contain so many ions, since the proton has 
a charge of 1, which is less than that of the alpha 
particle. Other atoms of the higher charge leave more 
dense tracks. Any of these may be made visible if the 
moist air or other gas through which they have passed 
is cooled by a sudden expansion and is simultaneously 
illuminated by a brilliant light. This procedure is 
usually carried out in a cylindrical chamber, which is 
a part of the Cloud Track apparatus of C. T. B. 
Wilson. 

Neutrons were obtained in 1930 by Bothe and 
Becker, when either beryllium or lithium was bom¬ 
barded by alpha particles, and by Irene Curie and 
Joliot in 1932. Biuce neither of these pairs df in* 
vestigators seemed to be aware that neutrons m%iit 
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exists they aaanmed that vary powerful gamma rays 
were involved and thus failed to discover their exist¬ 
ence. Chadwick, however, believed uncharged heavy 
particles were involved and this was confirmed in 1932 
by Teather, who used the WHson Cloud Track appa¬ 
ratus. This was followed immediately by an even 


oped the theory of tlie existence of an intermediate, 
or compound, nucleus as presented in the introduction, 
and also in a later section. 

VII. The Valley or Stability 
While protons, aside from the effect of their charge, 



Fia. 4. llplatlonahlp thf number 0 / profon# Z in atomic nuclei nnd the ratio of neutrons to total particles 

(pa protons plus neutrons). Only stable atoms nre represented. The corves^ nearly rectonjcnlar hyperbolae, are numl»ered 
to iriTe the isotopic number of the species of atoms represented. The Isotopic number gives the number of neutrons in the 
nuoleiis In excess of the niiinber of protons. Nearlu oil the atoms in the earth or the meteorites arc represented &;/ the short 
straight line at the bottom of the mure. In these nuclei the number of neutrons is equal to the number of protons. The 
positions representing the atomic species Indicate in a general way the band of stahUlty. To indicate tills properly a 
S-dimenslonal plot Is essential. 


more extensive investigation by Harkins, Cans, and 
Newson (later also Kamen), who obtained results sim¬ 
ilar to those of Feather. Since the neutrons given off, 
for example, when beryllium is bombarded, do not 
ionize the gas through which they pass, the track is 
not visible in the Wilson Chamber. How, then, can 
the neutrons be observed? This is accomplished by 
means of the tracks of other nuclei which are pro¬ 
duced by (1) elastic collections of the neutron with 
the nucleus; (2) inelastic collections in which the 
neutron is captured by the nucleus which it strikes. 
If, for example, this happens to be a nitfogen nucleus, 
a short track of a boron nucleus and a much longer 
track of a helium nudeus (alpha particle) are ob¬ 
served to originate at a single point. 

. From the relations found in these and other photo¬ 
graphs of atomic transformations the writer devel- 


presumably exhibit some attraction for each other nt 
extremely small distances, this is much less than the 
repulsion between their charges. This is overbalanced 
in the nucleus by the strong interaction between pro¬ 
tons and neutrons. If the number of protons is small 
(20 or less), at least one neutron per proton is re¬ 
quired to stabilize a nucleus. These relations became 
apparent to the writer in 1921 (5), in a paper which 
considered the effects of the number of protons and 
neutrons in atom nuclei upon their stability. How¬ 
ever, as the number of protons increases above 20, 
their repulsion becomes so great that the nuclei are 
not stable unless the number of neutrons increases 
more rapidly^than the number of protons. 

The stability of atomic nuclei may be summed up 
in terms of (1) a general relation between the number 
of protons and of neutrons in the nuelens, and (2) 
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special relatione which involve whole numbers^ as out¬ 
lined in the next section. 

The general relation may be considered to be repre¬ 
sented by a valley in which the atoms are stable, sur- 
rpnnded by slopes where they are partly or wholly 
unstable. If considered as a relation between protons 
on one axis and neutrons on the other, the valley is 
narrow. HoVovcr, it is broad (Fig. 4) if the number 
of protons, Z, is plotted on the X-axis and on the 
Y-axis the ratio N/P, where N is tlie number of 
protons and neutrons (P = Z + N). 

Except for those atomic species represented on the 
X-axis, all the other species lie on 64 curves, each of 
which is nearly a rectangular hyperbola. These rep¬ 
resent the isotopic number (I) which gives the excess 
in the number of neutrons over the number of protons. 
Any nucleus is represented by the formula: 

(pn)zni 

It may be considered that a deep canyon occurs at 
(N/P) =0.5, or I = zero (the straight line of the 
X-axis), since in 84.5 per cent of all the atoms on 
earth and 79.0 per cent of those in the meteorites the 
number of neutrons is exactly equal to the number of 
protons. That almost all (90.9 per cent on earth and 
98.4 per cent in the meteorites) of the atoms on the 
earth or in the meteorites have isotopic numbers of 4 
or less is shown in Table 1. 


TABLE I 


leotoplc 

number 


Earth 

Meteorites 

0 


84.fi 

79.0 

1 


13.0 

5.3 

2 


0.2 

1,6 

3 


0.007 

0.0 

4 


2.2 

12.4 


Sum .... 

_09.9 .. 



Thus, the valley is extremely deep at the lowest 
edge, rises to a ridge at 1 = 3, gives a deep valley at 
1 = 4 and is shallow above this. Atoms in which N/P 
is too low for stability must increase N by the con¬ 
version of a proton into a neutron by giving off a 
positive electron. If, however, N/P is too high, a 
neutron must change into a proton by giving off a 
negative electron (3-particle). 

VIII. Stabilitt of Atokio Nuclei and the 
Abundance of the Elements 

In 1913 the writer began a statistical study of the 
atomic weights then known. The results indicated 
several relations of interest. The afomio weights 
(actually moan values for the element) were found 
to be so close to whole numbers for elements 2 to 28 


inclusive that several ooneluaions seemed inevitable, 
as follows: 

(X) The masses of the atoms are extremdy dose to 
whole numbers, with the exception of that of hy¬ 
drogen (Whole Number Rule). This was eonffnood 
by Aston in 1919 and later. 



^ S 14 20 22 24 26 28 

ATOMIC NUMBERS 


Fm. 0. Exhibit B the blxh abundance of nuclei which 
contain an even number of protons. The figure glvee the 
abundance in the meteorites. Neon (atomic number 10) and 
argon (atomic number 18) are gaeea and hare escaped. In 
tbe stars, carbon, an element of even number, is extremely 
abundant as U also neon. 

(2) Any considerable departure of the atomic 
weights (when correct) of tbe elements from a whole 
number was taken to indicate a mixture of isotopes. 
This conclusion was confirmed in the case of chlorine, 
atomic weight 35.48, by the separation of the dement 
into isotopes. 

(3) It was found that for elements of even atomic 
number above 26 (even number of protons in tbe 
nucleus) the atomic weights are no closer to whole 
numbers than they should be by chance. Thus, for 
each of these elements there should be many isotopes, 
while the odd dements were indicated as having only 
one, or very few, isotopes. Later, this also was con¬ 
firmed by Aston. 

The general theory of nuclear structure advanci^ 
at lhat time by the writer was.sufflcientty fmitfid to 
give dse to several other predictions, whidi were 
fled later. 
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(4) Thufl, the theory predicted that elementa of even 
atomic number (P=even) should be much more abun- 
dani than those of odd atomic number. When this 
was investigated it was found that in the meteorites 


even (Fig. 6). Thos^ in so far as the abundance of 
atomic species has been determined, ^ per cent of all 
the atoms in the earth’s omst have nuclei which con¬ 
tain an even number of noutrons. This relation be- 



Neutrons 

Fig. C. ZllUBtratvs the excessively high abundance of atomic nuclei which contain an even number of ncutrona, in com¬ 
parison with the extremely low abundance when an odd number of neutrons la present. Note the culre root scale and that 
oxyMn 16 (isotopic number equal stero) with the hlshest peak Is about 100 times more abundant than the most abundant set 
of atomic nuclei for any single odd number of neutrons. The figures attached to the symbols of the elements are the isotopic 
numbers. 


(Fig. 6} the elements of even atomic number are 70 
times more abundant than those of odd number, while 
in the surface of the earth and the sun this ratio is 
about ten to one. Also, the stars in so far as they 
have been investigated seem to exhibit a decided pref¬ 
erence for elements of even number. Thus, atomic 
nude! which contain an even number of protons are 
muefa more “stable’’ than those in which the number 

is baa. 

is) An even more prominent relation is that in 
^ all ^stahhi’’ nndei the numlw of neutrons is 


came apparent to the writer in 1921, when he devel¬ 
oped a formula for all nuclei as follows: 

(pn)«ni 

in which p is a proton; n, a neutron; z, the atomic 
number; and i, the isotopic number. The isotopic 
number gives the excess in the number of neutrons 
above that for atoms whose nuclei contain equal num¬ 
bers of protons and neutrons. 

(4) Thusi there are almost no atoms whose nnelei 
are stable vrith on odd number of both neutrons and 
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protons: only about one atom in ten thousand on 
earth. This is an extremeJy remarkable relation. 


IX. Fundamental Particles and the Formation 
OF Plutonium 


In nuclear reactions, particles other than protons 
and electrons, the two whic-h are considered to exist 
inside the nucleus, are also involvetl. As stated in the 
last section, ncg:ative electrons (or P-particlcs) are 
given ot]f froin the nuclei of heavy (radioactive) 
atoms, if the particular species contains more neu¬ 
trons than corresponds to stability. In such an event 
a neutron in the nucleus is converted into a proton by 
emission of an electron, or 

In such a change there is only a very small Joss of 
mass. By this type of process (formed by the 
addition of a neutron to changes into neptunium 
(N^ia), Then, by emission of another electron this 
changes into plutonium (Pu^;I), which is used in one 
of the two types of bomb. The whole scries of re¬ 
actions is as follows: 


where y represents gamma rays. Now, an electron is 
emitted with a half-life of 23 minutes: 


TTia^^_ 

1:3 mim 


+ (i 


0 

1 


Neptunium also gives off an electron with a half-life 
of 2.3 days: 




2.3 days 


» Pu 


94 




0 

1* 


In general, any second electron is lost more slowly 
than the first, and the species formed finally, e.g. 
Pu^, when it disintegrates, gives off a-particles. 
Plutonium disintegrates very slowly and for practical 
purposes is stable. 

Positive electrons are transient. They have the 
same mass as ordinary negative electrons and arc 
given off fi'om a nucleus when one of its protons 
changes into a neutron; 


P^l 


nj f e 


0 


Such positive electrons disappear very rapidly, since, 
when they meet negative electrons, their mass takes on 
the form of radiation and no electron is left: 


+ 0+1®-> Y* 

The atomic mass of the electron is 0.0005486 or 
9.1 X10^“® gram, so, since both electrons disappear, 
twicse this amount of mass appears in the form of 
radiation of a frequency 2.5x10^® vibrations per 
second, which is a wave length of 0.012 A. 

Gamma rays (Y-rays), which are practically x-rays 
of higher energy and thus of higher frequency, are 
given off very frequently in nuclear transformations. 


In some cases this is the only ^'disintegration/^ by 
means of which an intermediate excited nucleus 
changes into its stable form, as with carbon: 

Gamma rays may also play the part of projectiles to 
form an excited nucleus, which then disintegrates. 
For example, this may occur with beryllium, with the 
emission of n neutron: 

+ (Bef + n) -^2Ue^ + ni 

It is pointed out in an earlier section that an alpha 
particle, when captured by a nitrogen nucleus, gives 
an unstable (excited) fluorine nucleus of mass 18. At 
relatively low, though high, energies this disintegrates 
into hydrogen and oxygen of ma»ss 17. However, at 
higher energies the excited nucleus disintegrates also 
into a positive electron, a neutron, and oxygen 17, 
That the products of the disintegration of any com¬ 
pound nucleus are dependent upon its state of energy 
is illustrated also in the relations of uranium; e.g. 
uranium 239 is produced from uranium 238 by the 
capture of a neutron. At very high energies this 
undergoes fission, but if the production of plutonium 
is desired, the best yields are obtained if neutrons are 
used which are relatively slow but lie in the resonance 
region located somewhat above tliat of thermal energy 
—that ia, above that of the molecules in the atmos¬ 
phere. The beat yield of fission of uranium 235 is, 
however, obtained by the use of thermal, or low- 
velocity, neutrons. 

A stable nucleus may be considered aa having a 
definite amount of energy. When more energy is 
present, it is said to bo in an excited state. Such a 
state is restricted to definite amounts of energy, known 
as energy states, of whidi there are a very great 
number. If a particle which is approaching a stable 
nucleus has just the definite amount of energy, kinetic 
and potential, which, added to that of the stable 
nucleus, gives exactly the energy of one of the energy 
states or “levels'' of the compound nucleus which 
would be formed by the union of the two particles, 
then the probability of the union of the two particles 
is extremely high. This phenomenon is known as 
resonance. As the energy departs from that of the 
energy level, the probability of the union of the two 
particles decreases rapidly. Different resonance levels 
have different widths: i.e, at some levels the variation 
of energy for capture (or for emission) is much 
greater than at others. 

It is found that different elements, when used with 
all of their isotopes present, capture neutrons of cer¬ 
tain velocity much more than those which have other 
velocities. A region of energy in which this capture 
is more apt to occur is a resonance region of one of 
the isotopes. For example, cadmium eidubits a very 
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marked capture of neutrons which are very slow, with 
an energy of 0.01 volt. With silver this rises to 1± 
0,03 volts; with rhodium, to 3 volts; with iodine, to 
50-300 volts; and with bromine, to 100-600 volts. 
Thus, when neutrons arc shot through a thin sheet 
of any of these elements, neutrons of the energies 
listed are greatly reduced in number, while most of the 
neutrons of other energrics pass through. Relations 
of this type may be used to control the reactions in 
the bomb. 


X. Disoovery of the Trans-Uranium Elements 


After the completion of the other sections of this 
paper the new elements 95 and 96 were announced on 
16 November 1945, by G. T. Seaborg, the earlier dis¬ 
coverer of plutonium® (late in 1940). The first trans¬ 
uranium element, neptunium 239, was produced in 
May 1940, by E. M. MacMillan and P. H. Abelson, 
by the following procedure: 

By a radiative capture of a neutron in urttniuni 236 
an isotope of mass 239, is formed. This emits 

a P-’particle with a half-life of 23 minutes, giving 
neptunium of the same whole number mass 239 (since 
the loss of mass accompanying the emission of an elec¬ 
tron is very small). Now, in general, in natural radio¬ 
activity the emission of one fi-particle is followed by 
the emission of a second with a considerably longer 
life. In conformity with this relation the half-life of 
neptunium 239 was found to be 2.3 days, or 144 times 
longer than for the emission of the first fi-particle. 
The first isotope of plutonium to bo found was not 
that used in the atomic bomb, but was Pu®®®. 

First, was bombarded in the cyclotron of E. 
0. Lawrence by the nucleus of heavy hydrogen (dcu- 
teron) of formula (pn)f and mass 2. Two neutrons 
escape, so the resultant effect is the addition of a 
proton: 

U^2+ (pn)?-»Np*§j;*+nJ 

NpT-»Np»,§ + aJ 


Np® 


2.0 days 


pu2«-k©.; 


The isotope of plutonium thus formed emits a-par- 
ticles with a half-life of about 60 years. 

More important is the isotope Pu^ used in the 
bomb. This is formed by the emission of a fi-particle 
(2.3 days half-life) from the nucleus of the Np*®® 
described above. 

Recently, as mentioned above, elements 96 and 96 
have been discovered by Seaborg and collaborators 
(R. A. James, L. G. Morgan, and A. Ghiorso) in 
worfc at the Metallurgical Laboratory, University of 
Chicago. Both and Pu^ were bombai^ed by 

the dieeovery of plutonium: B. M. Mec- 
BfUUUk, A. C. Wall, ana J. W. Kemieay. 


high energy (40 Mev) helium ions in Lawrence’s 6Q- 
inch cyclotron, as rebuilt by J. G. Hamilton. 

Information as to what isotopes were found has 
not been released, but it is very simple to indicate 
what excited compound nuclei are formed. 

U2|« + HeJ-4Pu^2* 

If this emits P-particles, then 

With plutonium the excited compound nucleus would 
be formed as follows: 

The chemistry of elements 93 to 96 is of extremely 
great interest. At the present time, 97 elements, in¬ 
cluding the element of atomic number zero (its atoms 
are neutrons), are known. Of these 1 to 96 have 
outer electrons and the associated chemical properties, 
while 0 has no electrons and no chemical properties. 

Seaborg has revealed a few of the chemical rela¬ 
tions of the trans-uranium elements, whose properties 
arc, on the whole, somewhat similar to those of 
uranium. They form a transition scries, and in this 
sense resemble the rare earths, but especially the 
lower numbers of the series are much more easily 
raised to higher oxidation states (above III) than the 
rare earths. 

Seaborg finds that 10'* parts of pitchblende con¬ 
tain 1 pari of plutonium. From this it may be cal¬ 
culated that there is in the earth's crust about 1 atom 
of plutonium to 10 billion-billion atoms of the other 
elements. In this work he was assisted by M. L. 
Perlman. 

Xr. Theory of the Intermediate or Compound 
Nucleus and the Fission of Uranium 

AND Plutonium 

It is pointed out in the introduction that in a 
nuclear transformation the first step is the formation 
of an excited nucleus, as follows: 

P + T-^C* (1) 

Then C* must get rid of its excess energy by some 
type of change in which it loses energy, so: 

C*-4D + E. 

If E is excited, a second disintegration occurs (Fig. 7). 
For the fission of uranium or of plutonium the first 
step is the formation of the excited nucleus which is to 
split into parts* This is done by the addition of a 
neutron (nj), as follows: 

Pu*S + ii^-^Pu»{r 

Since the disintegration by fission of one of these is 
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a process of the same type as that of the other, only 
the fission of TJ®® is considered here. 

In its fission the nucleus seems to split into two un¬ 
equal parts of masses 127 to 154 for the heavier frag¬ 
ment and 115 to 83 for the lighter fragment. How¬ 
ever, most of the masses lie between 134 to 144 for 



PROOOCTS 

Fio. 7. A nuclear transformation in which several Inters 
mediate nuclei are Involved. 


the heavier and between 90 and 100 for the lighter 
fragment. Inspection of Fig. 4 shows that for 
uranium 236 the ratio of neutrons to total particles 
in the nucleus is 0.01, while in the range of mass 
from 134 to 144 even the highest ratios arc in gen¬ 
eral O.C or less, and for mass numbers 90 to 100 the 
highest ratios of any of the isotopes are about 0.584. 
Thus, if the two atoms formed in the end as the result 
of any fission have even the highest number of neu¬ 
trons for stable isotopes, there are about five neutrons 
to be accounted for; if lower isotopes, more than five. 

The process of fission may bo considered analogous 
to what would occur if the water drop in air were to 
be set into strong vibration. This would result in the 
separation of the drop into two parts, but initially 
with a neck, or cylinder, of water between them. This, 
then, segregates into several minute water droplets. 
In the fission of uranium 236 it may be assumed that 
the process is analogous and that the droplets formed 
are neutrons, 1 to 3 in number. The loss of this num¬ 
ber is not sufficient to allow the two atoms formed as 
fragments to be stable. Therefore, these nuclei must 
.expel neutrons, but the expulsion may be ^‘delayed” 
for a period of moderate length. Another method of 
getting rid of extra neutrons is for the neutrons in 
the nuclei to lose negative electrons, thus converting 
neutrons in the nuclei into protons. It may be sup¬ 
posed that the ^^delayed’’ neutrons observed to be 
given off after the fission occurs are emitted after the 
emission of one or more negative electrons, since the 
life of atoms in electron emission is much greater in 
general than that for neutron emission. Although the 
water-drop model is used above to illustrate fission, 


nuclei in general seem to be more dosely simiUr to 
minute crystals. 

The history of the discovery of the fission of heavy 
atomic nuclei into two nearly equal parts is of ex¬ 
treme interest but cannot be related fully here. The 
lightest atoms such as the neutron, the hydrogen 
atom, or the atom of heavy hydrogen have masses 
higher than their respective whole numbers, in the 
case of the neutron by 0.9 per cent, and for hydrogen 
of unit mass by 0.8 per cent. The atomic weight 
of oxygen is a whole number by definition. As the 
atomic mass becomes higher, it falls below that of the 
corresponding whole number with extreme slowness, 
but when barium of masses 130 to 13S is reached it 
has fallen to about 0.08 units below the whole number. 
Above this, the negative deviation from a whole num¬ 
ber becomes smaller, so that, when mercury of atomic 
weight 200 is reached, it is almost exactly at the whole 
number again (mass 200 = 200.016). Above this, the 
positive departure from a whole number increases 
rapidly, and the mass of may be given as 236.093. 

Now, if were to split into two parts, it would 
lose the excess over a whole number (.093) and also 
0.08, the defect in the mass, or 0.173, which is the 
sum of these. However, on the average, two neutrons 
are lost in the process, and these have on excess mass 
of 0,018, so that the loss of moss experienced by any 
235 grams of uranium used in the bomb would be 
0.165. This multiplied by c* gives 1.4 x 10*® ergs, or 
3.4 X10^® calories. This amounts to 2,7 x 10*® ergs, or 
6.6 X10^* calories per pound. The temperature thus 
given by the bomb is many million degrees and the 
pressure many millions of atmospheres. However, the 
efficiency is not perfect, since not all of the uranium 
or plutonium atoms in the bomb undergo fission, and 
the temperature is so high that a considerable fraction 
of the energy may escape as radiation, which, although 
it gives pressure, is relatively ineffective as compared 
with the motion of the molecules. 

Fermi became interested in the work on the disin¬ 
tegration of light atoms by neutrons, as presented in 
a paper by the writer at the Conference on Nuclear 
Physics at the University of Chicago in June 1939. 
In this paper Harkins, Qans, and Newson reported 
the discovery of the first artificially radioactive mate¬ 
rial ever produced, a nitrogen isotope of maos 16. 
A year later Joliot and Curie obtained a nitrc^ien iso¬ 
tope of mass 13, which they proved to be radioactive. 
Fermi had available at the University of Borne about 
fifty times more radium than was available at the 
University of Chicago, and was thus able to moke a 
rapid survey of the effects of neutrons on a voi^ large 
number of the heavier elementSf This work gained 
him the Nobel Prise, which he merited, mi 
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^ discpTery tike effects of slow neutronts aM Ms 
earlier work in statistical tneehanies. However, very 
unfortunately, the prize was granted for the discovery 
of trane-uranimn elements 93, 94, 95, and 96, the 
diseovery of which is descrihed in Section X of the 
present paper. What Fermi had actually found was 
the fission of uranium. 

In all disintegration reported before 1939, one of 
the products was always a very light atom, for ex¬ 
ample, hydrogen of masses 1, 2, or 3, a neutron of 
mass 1, or helium of mass 4 (or 3). In January, 
1039, however, Hahn and Strassmann described a 
repetition of Fermi's experiments on uranium. They 
obtained evidence, from the chemical nature and radio¬ 
active periods of the products, that one of the atomic 
species produced was barium with an atomic mass and 
number not far from half that of the uranium which 
disintegrates. Immediately after this, Frisch and 
Mies Meitner pointed out that this constituted the 
’ discovery of an entirely different type of nuclear reac¬ 
tion, in which the intermediate or compound excited 
nucleus splits into two parts of nearly equal mass. 



a. Simple 1>. After Doea not occur 
Collision 

Fio. 8. Formation of an Intermediate excited nuclena by 
^ capture of a neutron. In b the neutron la first deflected by 
AQ elastic coUlaioii with the nucleua of an Atom. The right- 
hand aeetlon of the figare repreaenta what would occur It. 
Aooordinp to the earlier ideas, a dlsintearatlon were to occur 
by noucapture. ifoioener, such a dismtegration has naoer 
been found* 

Very shortly after this, numerous experiments by 
various investigators, Szilard, Zinn, Joliot, Hdban, 
and Eowarski, combined to show that in each fission 
from one to three neutrons are liberated. This has 
been shown in an earlier section to agree with the 
riSations presented in Fig. 4. However, it should be 
reec^inized that there is a second mechanism by means 
of Which neutrons can disappear from an atomic 
nudeus, sined, as shown earlier, when a negstiye 
trnisi i|B 4 nudeos a neatron in that nucleus 

is eha^^ hito a proton. The emission of negative 
is designated as WrtifleUl radio¬ 


activity, and the artificial radioactivity which occurs 
after the fission of a heavy nucleus is extensive. 

During the 3 rear 8 1926-36 the writer obtained evi¬ 
dence, partly by experiment and partly from the lit¬ 
erature, that the intermediate, or compound, nucleus 
is formed in all cases as a preliminary to disintegra¬ 
tion. One of the first steps taken by Harkins and 
Gans in 1934 was to show that those disintegrations 
caused by neutrons assumed by members of the staff 
of the Cavendish Laboratory to occur by nonoapture 
actually occur by capture (Fig. 8). By the develop¬ 
ment of a relativistic equation for disintegration by 
noncapture it was shown: 

(1) That in none of the events assumed to occur in 
this way had there ever been enough energy to give a 
disintegration of this type. The simple form of this 
equation is presented here merely to show that the 
changes of mass involved in a disintegration must be 
considered: 

y c + Ep + c^(mo + mp - ma) ] } 

^ 2mAM COB a 

Here is the velocity of the projectile; M is the 
momentum; E is the kinetic energy; m, mass; c, the 
velocity of light; and a, b, c, and n are the nuclei 
involved. 

(2) That the energies of tlie neutrons which were 
supposed to give noncapture disintegrations were 
found to lie on the same curve as those known to be 
of the capture type. 

(3) That an intermediate compound nucleus is 
fonned is shown clearly in events in which neutrons 
and protons are both given as the final products in 
two types of disintegration obtained from the same 
initial projectile and target. For example, if an in¬ 
termediate, or compound, nuclens is formed by the 
addition of the helium nucleus to very few pro¬ 
tons are emitted until the alpha particles have a some¬ 
what high velocity, after which the number of protons 
omitted rises very rapidly with the velocity of the 
alpha particle and then quickly reaches a constant 
value, which, however, soon begins to decrease. Just 
as this decrease begins to appear, neutrons are found 
to be given off by the disintegration. The number of 
neutrons now increases at the same rate as the yield 
of protons decreases, which shows most clearly that 
in such transformation there is no direct coupling 
between the initial alpha particle and the protons and 
neutrons formed as the final products of the disinte¬ 
gration. The formation of protons and of neutrons 
are thus ditsintegrations of the compound nucleus, 
which compete with each other, the increase in one 
giving a decrease of the other. 

One of the most prominent properties of the 
nentnm, due to its abseiifle of ohaxge, is timt it con 
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pass through an enormous number of other atoms 
without deflection, unless it strikes a nucleus. Since, 
on the average, about two neutrons are emitted by 
each fission and only one is needed to produce it, and 
since, in addition, the reaction is exceedingly fast, the 
number of neutrons and also the number of fissions 
increases with extreme rapidity, provided no neutrons 
escape. However, unless the body is moderately large, 
so many neutrons escape that, on the average, less 
than one of the neutrons produced by a fission is effec¬ 
tive in uniting with a nucleus to give another fission, 
so the reaction dies out. If the body is larger than 
this (known as the critical volume highly dependent 
upon the shape), the reaction proceeds. In such a 
case the term, chain reaction, has been employed, 
although this is somewhat different from the prior use 
of this term in chemistry. 


The writer realiaaod not very long after the begin¬ 
ning of the development of his general theory of nu- 
deaT transformation, in 1926, that the complete 
theory is of the quantum-mechanical type. Such an 
enlargement of the theory was developed in 1937 by 
Bohr and Kalckar (i?). However, this was not done 
until the point of view of nuclear physicists in general 
was changed by experimental evidence, which demon¬ 
strated that the primary process is the formation of 
a nucleus, rather than its disintegration. 
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Obituary 


Thomas J, Maney 
1888-1945 

Last 12 October marked Uie passing of T. J. Maney, 
chief in pomology at Iowa State College. His death 
occurred at Rochester, Minnesota, where he had under¬ 
gone an operation. 

Maney was born at Geneva, New York, on 24 April 
1888. He gained his inspiration for horticulture 
under the tutelage of Professor S. A. Beach and 
graduated from Iowa State College in 1912. He 
was employed by the college immediately following 
his graduation, in which relationship he continued for 
the past third of a century. He served as chief in 
pomology at this institution since 1917. His special 
field was hardy stocks for the pomaceous fruits. His 
genial fellowship and keen Irish wit will be missed 
by his college associates. 

Mr. Maney is survived by his wife and three sons, 
one of whom is in the Army Air Corps. 

A. T. Erwin 

Iowa State College 

Bruce Lawrence Clark 
1880-1945 

Dr. Bruce Lawrence Clark, associate professor of 
paleontology, emeritus, of the University of California 
and one of the country’s outstanding authorities on 
invertebrate paleontology, died on 23 September 1946 
at bis home, 916 Undid Ave,, following a six-montlL 
illzMAS. His death will be mourned by hundreds of hia 


former students in all parts of the world, who held 
him in affectionate regard as a friend os well as an 
instructor. 

Dr. Clark graduated from Pomona College in 1908 
and received his Master of Arts degree and his Ph.D. 
degree at the University of California in 1909 and 
1913, respectively. He joined the university faculty 
as a teachitig fellow in 1909. He became an associate 
professor in 1923. 

On the Berkeley campus, Dr. Clark developed a 
school of graduate students who went out to all parts 
of the world to develop the vast oil fields in Arabia, 
Sumatra, Java, Borneo, Colombia, Venezuela, and 
Mexico. He himself traveled extensively in Europe 
and Mexico visiting other scientists in his field. 

His principal interest was in the invertebrate fossils 
of the Pacific Coast and he had recently discovered 
radiolarion deposits from the Eocene period in the 
region of Mount Diablo. He was a member of the 
American Association for the Advancement of Science, 
the Paleontological Society, the Geological Society of 
America, the California Academy of Sciences, the Fac¬ 
ulty Club, and the First Congregational Church of 
Berkeley. 

Dr. Clark was born in Humboldt, Iowa, on 29 }Iay 
1880. He is survived by his wife, Mrs. Delia E. Clar^ 
a daughter, 2d Lt. Elizabeth Clark of the Army Nurse 
Corps at DeWitt General Hospital at Auburn, Clali^ 
fomia, and a son, Bruce E. Clark, CMl/o^USNB, now 
home from Okinawa. 

Cnmm U Caw / 

University ef CoJifomia, Berheley 
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The Effect of B-Pyracin and the Lac¬ 
tobacillus casei Factor Upon 
Hemoglobin Regeneration 
Following Hemorrhage 1*2 

M. L. Scott, L. C. Norris, and G. F. Hbvseb 

Agricultural Experiment Station and School of 
Nutrition, Cornell University 

Recently Scott, Norris, Heuser, und Bnice (4) re- 
poi’ted that the macrocytic hypochromic anemia which 
develops in chicks fed a purihed diet is prevented by 
administration of the crystalline Lactobacillus casei 
factor (LCF) of Hutchings, Stokstad, Boh on os, and 
Slobodkin {2) together with either the lactone of 2“me“ 
thyl - 3 -hydroxy - 4 - hydroxymethyl - 5 - carboxypyridinc 
(a-pyracin lactone) or the isomeric 4-carboxy lactone 
(3-pyracin lactone).* Kornberg, Tabor, and Sebrell 
(of) have shown that the ci'ystallinc LCF of Hutcliings 
and associates { 2 ) has a preventive and corrective 
action on hemorrhagic anemia in rats fed a purified 
diet containing succinyl sulfathiazole. 

Since, in the chick, LCF and pyracin appear to be 
conoomed in hematopoiesis under conditions of mal¬ 
nutrition, the question arose as to whether or not 
injections of these factors might speed up hemato¬ 
poiesis in times of great need, as for instance, after 
severe hemorrhage, even when the subjects are re¬ 
ceiving a good diet. Experiments were conducted, 
therefore, to determine if it is possible to hasten 
hemoglobin regeneration, following severe hemor¬ 
rhage, by intramuscular injections of LCF and 
P-pyracin. The results of these experiments are 
presented in this report. 

Three different experiments were conducted using 
a total of 34 White Leghorn hens in active egg pro¬ 
duction. Each hen was kept in an individual wire 
cage in a heated room and fed a commercial diet 
throughout the experiment. The hens were rendered 
anemic by withdrawal of blood from the heart with 
a Lueria syringe. The amount withdrawn was calcu- 

* This work was aided by grants to Cornell University by 
the Weatern Condenalng Company, Kan Francisco, California, 
and the Wyeth Institute of Applied Biochemistry. PhUa- 
delphla, Pennsylvania, and was conducted In the nutrition 
laboratories of the Department of Poultry Husbandry. The 
paper was submitted In July 1946. 

* The technical assistance of H. F. Ball is gratefully 
acknowledged. 

* Unpublished studies oondneted In this laboratory, to¬ 
gether with the data presented here in aa^rlment 8* show 
that both the acid and the lactnAS forms of these compounds 
are active, nutritionally. Therefore, due to Its connotation, 
the name pyradu wlU henceforth be Mplled to the acid 
forma, whfl^ the lactone forms will be referred to as pyvacln 
lactones. 


lated to be approximately one-third of the hen’s 
total blood supply. The blood withdrawal had no 
effect upon the rate of egg production. 

After bleeding, the bexus in eaeh experiment were 
separated into four groups. Group 1 acted as the 
control and received no therapeutic treatment. Group 
2 received 50 y of P-pyraeiu* per hen, by intramus¬ 
cular injection, 24 hours after bleeding and subse¬ 
quently every 24 hours until termination of Experi¬ 
ments 1 and 2, and until the fourteenth day of Ex¬ 
periment 3. Similarly, Group 3 received 50 y of 
LCF,^' and Group 4 I’eceived 50 y <iach of P-pyracin 
and LCF per hen per day. 

Hemoglobin values were determined for each hen 
before the experiments were started. Hemoglobin 
determinations were also made just prior to injection, 
24 hours after bleeding, and, in like manner, daily 
thereafter until the injections were discontinued. 


TABLE 1 

llKMOOLOBiN Values Obtainku in Hens AuuiNiatnasi) 
B-Pvracin and LactobacilluB caati Factoe 
(LCF) Aftbe Humobeuaos 



The ''pre-bleeding” hemoglobin values obtained on 
these experiments were lower than the value of 9.8 
grams per 100 cc. of blood reported to be normal for 
the hen by Dukes and Schwarte (i). We have ob¬ 
tained values on hens receiving the same diet, but not 
in active egg production, which are in agreement with 
the value reported by these workers. 

*W© are Indabted by Morok and Company, Eabway, Now 
Jercicy, for the c»stanine g-pyraeln lactone used In Blxperl- 
inonta 1 and 2. The lactone was converted to g-pyrachi for 
use In Experiment 8 by refluxlns 6 mg. in 20 cc. of O.05N 
KaOH for 16 minutes. . ^ 

* We are Indebted to Dr. E. L. H. Stokstad and Dr. B. L. 
liutchloffs, of Lederle l4aboratorles, Pearl River, New York, 
for the crystalline Jjactobaoinua catei factor used In these 
studies. 
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The results of the hemoglobin detemunatiozis whieh 
are presented in Table 1 show that the administration 
of either P-pyracin or LCF alone is of some value in 
hastening the regeneration of hemoglobin after severe 
hemorrhage, but that the administration of both these 
factors together is markedly more effective, causing 
a return of the hemoglobin level to the ''pre-bleeding” 
value in five to six days, whereas in the hens receiving 
no treatment only a slight increase in hemoglobin 
level was observed in that length of time. Further¬ 
more, the hemoglobin level in the hens receiving both 
P-pyracin and LCP continued to rise in all experi¬ 
ments and reached the normal level in eight to nine 
days, while the controls showed an increase in hemo¬ 
globin of approximately 1.6 grams per 100 cc. of 
blood in the same period of time. 

In Experiment 3, the hens were held after the vita¬ 
min injections were discontinued and periodic hemo¬ 
globin determinations were made in order to ascertain 
the ultimate effect of the removal of approximately 
one-third of the blood supply. The results arc pre¬ 
sented in Fig. I. The results show that in all cases 
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DAYS OH EXMHlSeHT 

Fro. 1. Effect of Injected a^pyrAclu and Laotohamiluit 
Oflwei factor upon the rate of recovery from bemorrbaitic 
anemia. 

the hemoglobin levels rose above the “pre-bleeding” 
values and then declined to approximately the original 
level. The rate of increase was much more rapid and 
the level reached was higher in the lot receiving both 
P-pyracin and LCF than in the other lots. In this lot 
and the lots receiving P-pyracin and LCF singly, the 
higher hemoglobin levels were maintained for some 
time before declining. The rise in hemoglobin levels 
above tbe “pre-bleeding” values, which was observed 
in idl lots, may possibly be explained by an overcom- 
pensatory activity of the bematopoietio organs under 
conditions of extreme demand. 

SuinLutT 

Tia severe experimental bemoiTbagic anemia in hens, 
tlie infection of P-pyraein and LactQbcusillus casei 
alone and in eombimtion, was found to hasten 


isl^ of hmaoghAm. When these facte^ 

were adntinistered together, however, the rise in hemo¬ 
globin was much more rapid and level reached was 
hi^er than in the lots administered the factors akme. 

The hemoglobin levels in the control lots rose above 
the “pre-bleeding” values and then began an alim>st 
immediate decline to approximately the original level. 
In the lots receiving P-pyradn and Lactobacillus cosej 
factor, alone or in combination, the hemoglobin levels 
also rose above the “pre-bleeding” values but were 
maintained for some time after injections were dis¬ 
continued before declining to the original values. 
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The Site of Action of DDT in the 
Cockroach ^ 

Kxmkkth D. Roeubb and Elizabeth A. Weiaht 

Department of Biology^ Tufts College 

Yeager and Munson (4) have obtained indirect evi¬ 
dence that DDT (f-triohloro-2,2-bi8(p-chlorophenyl)'- 
ethane) may act on motor nerve fibers of the cock¬ 
roach, raising their irritability until spontaneous 
discharges result in muscle twitches. Others have 
confirmed this, observing the twitching which occurs 
in amputated DDT-treated legs. 

If on emulsion® containing 5 Kg, DDT is injected 
into the body cavity of on adult cockroach (Pen- 
planeta americana) weighing 1.0 to 1.6 grams, the 
insect shows typical symptoms of poisoning within 
5 or 10 minutes. Briefiy, the symptoms consist of 
coarse clonic spasms of the trunk and appendicular 
muscles and increased but initially well-coordinated 
activity. Within a few hours the spasms beeome eon- 
tinuous and the insect is unable to stand, althouj^ the 
legs may continue to twitch feebly for 48 hours. 

The dose producing tremors within 5 to 10 
utes is in the neighborhood of 5 to 10 mg./kg* If it 
is assumed that DDT is distributed evenly among the 
body tissues, the toxic ooneentration at the site of 
action most be approximately 6 parts per mUlmn* 
Even if DDT is selectively aoeumnlated in oertiditt 

»The work dewCTlbea la this paper was done under a enn- 
tiuct, rwotowrended ^ the Ccimnlctee on IMM 
anSrT5Sti**Co§*r ” Sdeatme Rsaearel nod 
. an oil 

sOaU- per dmt L 
eentl Is pass^ threjish 
aa aifuera solutloii (law 
iixnme, LO pSr cent). < 

•Atm on wmrondies. 
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U seemft im|m>balii« tiifit tJne toxic ooncen- 
tealioa at the site of aetion is nacre than 10 times 
greater or lees than iigaro. The following ex> 
pariments were carried put in order to discover a 
site of action sensitive to a direct application of DDT 
in an approximate concentration of 0.5 to 50 ppm. 

Motor nerves and mnacUs* Yeager and Munson 
found that the injection of a 10-per cent solution of 
DDT in corn oil locally into the leg of a roach, or 
into the region of the ganglion of the same segment, 
produced twitching in the leg muscles within 5 to 
10 minutes even after the motor nerves had been 
severed medial to the injection site. If DDT emul¬ 
sion (1,600 ppm DDT) is applied directly to the 
exposed, intact internal ventral mnscles of the cock¬ 
roach after removal of the abdominal ganglia, a series 
of isolated and often partial contractions of the indi¬ 
vidual fibers can be observed. These contractions 
were noted only one to throe hours after exposure to 
emulsion containing 1,600 ppm DDT. In view of 
the times of onset and high concentration of DDT 
necessary, it seems doubtful that the direct action of 
DDT on muscles or on the peripheral stumps of motor 
nen^es can account for the symptoms observed in the 
intact insect. 

Central nervous system. Since decapitation or sep¬ 
aration of the body segments causes no decrease 
in DDT tremors, no specific nerve center can be af¬ 
fected. To determine whether DDT has a general 
excitatory effect on the central nervous system, the 
thoracic ganglia were dissected in saline and mounted 
on silver electrodes. The spontaneous electrical activ¬ 
ity was amplified and counted electrically over con¬ 
tinuous periods of many hours. This method has been 
used previously to study the central action of excitant 
and depressant drugs and ions (^). Application of 
solid DDT crystals, 2 per cent DDT in mineral oil, 
and DDT in emulsion (1,600 ppm) had no detectable 
effect on the level of spontaneous activity. In view 
of the conoentrations used, the central action of DDT, 
if any, is of no significance in the genesis of typical 
DDT tremors. 

Sense organa. Silver rieetrodes were placed in con¬ 
tact with an exposed section of the ventral nerve cord 
of an otherwise mtaot cockroach. Potentials were 
fed to a Grass amplifier and recorded with a eathode- 
ray oeciUoscope and camera* Impulses were also 
eomitod eleetrically and monkoiTed with a loud- 
speaker. The number of impulses per seepnd became 
relatively constant except during strugglee of the in¬ 
sect If aa;effeetive dose of 1)1^ iwas injected, the 
number of impulses per aeecmd incmsel 700 per 
aiS cl paisonihg devdoi^ 

and of the 

imjpnlses 


were in ascending fibers. Since the ganglia them^ 
selves are not apparently affected by DDT, the 
ascending impulses must be sensory in origin. 

To obtain direct evidence of a sensory effect, the 
large crural nerve in the metathoracic segment was 
exposed from its root at the ganglion to the point 
where it enters the coxa. This nerve is designated as 
nerve 6 by Pringle (1) who showed by physiological 
methods that it contains afferent fibers from the cam- 
paniform sensilla and the hair sensilla in the leg, and 
a few efferent fibej^ to the ninsclcs of the coxa. Using 
a manipulator, two silver electrodes were placed below 
the nerve between the ganglion and coxa. The elec¬ 
trode nearest the ganglion was pinched tightly around 
the nerve to crush it at this point. This prevented the 
nerve from slipping off the electrodes and rendered 
the afferent impulses monophasic. To eliminate any 
possibility of motor activity the ganglion was re¬ 
moved, and all other nervous connections with the leg 
were severed. 

Normal electrical activity in the afferent fibers con¬ 
sists of a steady asynchronous series of axon spikes, 
which is replaced by a complex high-frequency burst 
of impulses if the leg is moved passively or the coxa 
and femur arc subjected to torsion (I). The electrical 
picture is similar but somewhat simplified if the dis¬ 
tal third of the femur is amputated. If DDT emul¬ 
sion is injected into the cut end of the femur so that 
the solution passes completely through the leg, there 
is an immediate and striking change in the electrical 
activity. In place of the random spikes, a series of 
impulse trains appears and persists for hours. Each 
train seems to involve a single fiber which fires repeti¬ 
tively at a frequency of 300 to 400 spikes per second. 
The train declines slightly in frequency and dies out 
in 0.1 to 0.5 seconds. The spike height in each train 
is eonstnnt, indicating the involvement of a single 
axon, although a number of different trains may occur 
simultaneously. Comparison with normal osdUo- 
grams suggests that while the untreated sense Cell 
discharges a single spike at various intervalB, under 
the influence of DDT each single spike is replaced by 
a short train, likewise repeated at interval. Even 
at the height of the DDT-induoed discharge no spon¬ 
taneous movements of the leg were detected in wdl 
over 100 preparations and the increased electrical 
Activity seems to be confined to the afferent fibers. 

Trains appear in the afferent fibers when solutions 
containing as little as 0.01 ppm DDT are perfused 
through the leg. Effects have been obtain^ with 
fluted BDX emulsion, suspensions of DDT by 
a senes of sedine dilutioxis from a 1-per eedt subtioh 
of BDT in ethyl a)^ and a aittmted aquepfUB 
hf in salhie made by alkiwi^ ^ 
ecmiuct with pure D^T cqMite 
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at 22^^ C. The time interval between perfusion and 
the appearance of trains is related to the DDT con¬ 
centration perfused (Table I), and comparison of the 
figures suggests that the DDT concentration in the 
aqueous solution was between 0.1 and 0.01 ppm. 
Although the trains take longer to appear at very low 
concentrations, they may be marked and persistent. 

TABLE 1 



Diluted 

emulsion 

DDT suspension 

In auUne 

Sftllne 

satu¬ 

rated 

with 

DDT 

DDT In ppm 

lO.O 1.0 

0.16 

10.0 

1.0 

O.l 

0,01 

? 

Individual 

3.0 4.0 

16.0 

8.0 

10.0 

13.0 

43.0 

20.0 

tiuieH (In 

7.0 8.0 

9.0 

2.0 

3.0 

21.0 

62.0 

42.0 

mlnuteH) from 


13.0 

8.0 

2.0 

32.0 

86.0 

35.0 

perfusion to 


25.0 

4.0 

12.0 

19.0 

32.0 

12.0 

appeuruuce 



3.0 

10.0 

23.0 

27,0 

30.0 

of trains 




10.0 

31.0 

31.0 






18.0 


29.0 






17.0 


32.0 






0.0 




Av. times 


16.0 

3.0 

9.6 

23.1 

85.2 

27.8 


The sensitivity of the sensory response is such that 
the DDT concent rations reached within the body of a 
cockroach receiving the minimum lethal dose would 
be more than suffi<uent to generate similar trains of 
impulses in the afferent nerves. It is concluded that 
in the cockroach the tremors characteristic of DDT 
poisoning are due to an intense and patternless bom¬ 
bardment of the motor neurones by trains of impulses 
originating in sensory endings. 

It has not been possible to identify the sensory 
structures upon which the DDT acts. Progressive 
amputation of the leg reveals that both normal elec¬ 
trical activity and DpT trains disappear if the tro¬ 
chanter is removed, although a considerable length of 
nerve 6, including several motor branches, remains 
intact in the coxa. Removal of the trochanter would 
eliminate all the groups of cainpaniform sensilla de¬ 
scribed by Pringle, and the general impression gained 
is that the proprioceptive sense organs are the struc¬ 
tures in which the DDT trains originate. A similar 
series of trains can be obtained it DDT is injected 
into the cut cere us, and the electrical activity in the 
cereal nerve is recorded. The DDT trains arc mueli 
less marked in this nerve and are somewhat masked 
by a large, spontaneous background of electrical 
activity which seems to be unaffected by DDT. Al¬ 
though cainpaniform sensilla are located on the cer- 
flus, they are greatly outnumbered by hair sensilla 
sensitive to air currents and sound vibrations (>2). 
This suggests that DDT docs not have its charactor- 
istio effect on all sensory structures, but acts to eome 
extent spociflcally on a particular group of sense 
otgian% aa yet unideniifled. 


StTHMABT 

(1) Although DDT undoubtedly affects motor 
nerves and muscle fibers in concentrations greater 
than 1,000 ppm, this action cannot be directly re¬ 
sponsible for the clonic tremors in the DDT-poisoned 
cockroach which can be produced by internal concen¬ 
trations of the order of 6 ppm. 

(2) DDT has no significant action on the cockroach 
central nervous system. 

(3) DDT? emulsion perfused through the leg of the 
cockroach in concentrations as low as 0.01 ppm causes 
the appearance of a series of high frequency trains 
of axon spikes in the afferent fibers. 

(4) It is concluded that the tremors characteristic 
of DDT poisoning are due to an intense afferent bom¬ 
bardment of the motor neurons. 


1 . 

2 . 


4. 
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Molecular Weights and Other Properties 
of Viruses as Determined by 
Light Absorption 

Gerald Ostbb 


The Rockefeller Institute for Medical Research 
Prince^n, New Jersey 


Virus solutions exliibit visible opalescence due to 
light scattered by the virus particles, and this results 
in a decrease in light transmission. It can be shown 
by an application of Einstein's theory of light-scatter¬ 
ing of mixtures (i) that the molecular weight, M, of 
uniform spherical particles, small compared with the 
wave length of light, X, is given for dilute solutions 


by the expression M = 1.69 x 10*® 


AOc) 


the concentration of the particles expressed in grams 
per milliliter of solution, D is the optical density 
(the absorption coefficient divided by 2.303 for a cell 
of 1 cm. thickness) of the solution, and n is the index 

dn® 

of refraction of the solution. Sinceis nearly equal 

, where Hq is the index of refraction of 

the medium, the latter expression can be used. There* 
fore, it is possible to secure molecular weight values if, 
for dilute solutions, the change in optical density with 
wave length and the indices of refraction of the eobrent 
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and solutions are known. In the present experiments 
die indices ot retraction were determined by means of 
a Zeiss dipping refraotometer, and the light absorp¬ 
tion of the solutions was measured in a speetropho- 
tometer at various wave lengths and concentrations. 
From the slope of the straight-line portion of the 

curve of D versiLs ^ extrapolated to infinite dilution 

and from the index of refraction of the solution, the 
molecular weight of the particles in solution is ob¬ 
tained. 

The method just described was used in studies with 
two virus preparations known to possess quite dif¬ 
ferent particle sizes. One of these was the PRS strain 
of influenza virus, which has been found to consist of 
particles about 100 mu in diameter (c?), and the other 
was tomato bushy stunt virus, which has been found 
to consist of particles about 26 mu in diameter (7). 
The influenza virus was obtained from infectious allan¬ 
toic fluid of the developing cliick embryo and was puri¬ 
fied by a combination of * the methods of adsorption on, 
and elution from, chicken red cells and differential 
centrifugation recently described by Knight (2), The 
bushy stunt virus was obtained from diseased Datura 
utramoTifum plants and purified by differential cen¬ 
trifugation as described by Stanley (d). The results 
for aqueous solutions of the two highly purified virus 
preparations are given in Figs. 1 and 2. The ab- 



1«ugtb. 

:sotption, expressed in terms of the optical density, D, 
is referred to water as the zero value. For longer 

wave lengths, D is linear in ^5 indicating that the 

Absorption is due to Rayleigh light scattering. For 
^i^arter wave lengths, where the influenza virus par- 
are comparable in dimensions with the wave 


length, there is a decrease in scattering with a devia¬ 
tion from Rayleighs law as predicted by a theory of 
Mie (^). In the case of the much smaller particles 
of bushy stunt virus, where the particles are small 
compared with the shorter wave lengths, there is an 
increase in absorptions above that of the Rayleigh law 
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Fio. 2. absorpllou ol aqueouB eolutloivR of tomato 

bushy stunt virus as u function of inverse fourth power of 
the wav© length. 

because of the high percentage of nucleic acid in this 
virus (6). This component has an absorption spec¬ 
trum which extends into the, visible region. 

From the slopes of the straight-line portion of the 

curves of D versus ^ for influenza virus and bushy 

stunt virus, shown in Figs. 1 and 2, and from the in¬ 
dices of refraction of the virus solutions, molecular 
weight values of 322 million and 9.0 million, respec¬ 
tively, can be calculated, lu tins method no assump¬ 
tions need be made about the percentage of hydration 
of the particles. Lauffer and Stanley (3) found the 
density of influenza virus to be about IJ. Using this 
density and the value of the molecular weight of in¬ 
fluenza virus determined by the light absorption 
method, a diameter of 97 mu is obtained. This value 
agrees well with estimates of the size of the virus 
obtained in ultraoentrifugation and electron micro¬ 
scope studies (<>). The molecular weight of bushy 
stunt virus obtained from the light absorption method 
agrees well with estimates made by Nouratb and 
Cooper (5) and by Stanley and Lauffer (7) from 
ultraoentrifugation and diffusion studies. 

The light-scattering, and therefore light-absorptive^ 
powers of solutions are very sensitive to cihonges in 
particle size, shape, and interaction. For example, 
the method was used to determine the isoelectric point 
from the point of maximum eoagulation of the virus. 
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particles. A typical curve is illustrated in Fig. 3, 
whioh shows the absorption as a fauction of volume 



Fig, 3. Light absorption at a wav© length of 400 inji of 
S cc. of a 0,2-pcr cent aqueous solution of purtfled tobacco 
moaalc virus upon addition of O.OOl &1 HCl. 


of 0;0&1 molAx HCl added to 6 oo. of a 0.2-pei^ eeni 
solution of tobacco mosaic virus in water* The aolu- 
tiou corresponding to the maainmm in the carve has 
a pH of 3.9, which agrees with the isoelectric point 
as measured with Uie same solutions by means of a 
microelectrophoresis apparatus. It is also possible^ 
by using the light-absorption method, to distingniish 
between the isoelectric points of tobacco mosaic virus 
and many of its strains. The optical method is 
being used to study irreversible polymerization and 
the formation of liquid crystals of tobacco mosaic 
virus. The method seems to show promise in studies 
on antibody-antigen reactions involving viruses as the 
antigens. 
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News and Notes 


AAAS Meeting Notes 

The Council on Methodology of Science under the 
chairmanship of Paul Weiss, University of Chicago 
will hold a Friday morning session, 29 March, 9: 30 
A.M. in private dining room 6, Jefferson Hotel. A 
group of invited scientists will discuss some of the 
emerging problems which, witli the rapid expansion 
of scientific domain, confront investigators, educators, 
editors, and administrators. The discussion will center 
on such subjects as the relation between fundamental 
and developmental research, standards of research per¬ 
formance, and independent versus directed research. 

The Conservation Council under the chairmanship 
of Charles C. Adams, New York State Museum, Al¬ 
bany will hold a Saturday afternoon session, 30 March, 
2:00 P.M.; private dining room 6, Jefferson Hotel. 
An informal conference has been called by the tem¬ 
porary officers of tlie Conservation CounoU to discuss 
suggestions and plans for the formation of a perma¬ 
nent organization devoted to the integration of active 
interest in organizations within the general field of 
conservation. 

The Society for the Study of Speciation will hold a 
Saturday morning session, 30 March, 8; 30 A.M. in 
private dining room 2^ Jefferson Hotel under the 


chairmanship of Alfred E, Emerson. The Society 
for the Study of Speciation is a new group first 
organized in 1941 for those interested in tlie dynamics 
of evolution. In preparation for a fresh start, fol¬ 
lowing an inactive period during the war, this meeting 
is called to discuss organization and objectives and to 
elect officers. 

About People 

Dr. Carlyle F. Jacobsen, formerly professor of psy¬ 
chology and assistant dean of the Washington Univer¬ 
sity School of Medicine, St. Louis, has been appointed 
dean of the Graduate College at the State University 
of Iowa, effective 1 April. 

Dr, Roger Adams, head of the Department of Chem¬ 
istry in the University of Illinois and member of the 
Science policy committee, has been awarded the Davy 
Medal of the Royal Society of London. Dr. Adams, 
who spent the war years in Washington with NDBG, 
is now in Berlin as special adviser to Lt. Gen, Lucius 
D. Clay, deputy military governor of the American 
occupation zone in Germany. 

Dr. Adkms served the AAAS on the Executive OoUk^ , 
mittee 1040-1945, has been viee-pmideni of Section 
G, WAS president of the American Chemiced Bodies in 
1986^ anA is now dmirman of its Board of 
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J9r. €, SM Im joined the Denison Uni* 

Tefeify faevdty oa aesoeiate professor of payehology 
and £reetior of special projects in industrial research 
at Newark, Ohio. 

2>r. Bichard F. has been appointed as- 

aistant professor of biological sciences at Denison 
University. 

Glenn h* Jep^en, associate professor, Princeton, has 
been appointed to the William J. Sinclair professor¬ 
ship of vertebrate paleontology in the Department of 
Geology at Princeton, effective at the beginning of the 
academic year 1946-1947. This is the first appoint¬ 
ment on this professorship, which was established in 
honor of William J. Sinclair, who seived as professor 
of vertebrate paleontology at Princeton from 1916 to 
1935. 

Benjamin Burack has been appointed assistant pro¬ 
fessor of psychology at Roosevelt College, Chicago. 

Df. Sleuart Henderson Britt, until recently a Lt. 
Commander, USNR, serving in the Headquarters of 
the Commander in Chief, U S. Fleet, has become the 
associate director of research of MoCann-Erickson, 
Inc. 

Dr, Edward Asahel Birge, president emeritus of the 
University of Wisconsin, recently celebrated his sev¬ 
entieth year of continuous service. On 6 January 
1876 Dr. Birge came to the University of Wisconsin, 
at the age of 24, as an instructor in natural history. 
Now 94 years of age, Dr. Birge is considered “the 
grand old man'' of Wisconsin's and America's sci- 
entists-scholars-educators. Still in good healtb, he 
spends part of each day, even though he technically 
retired 21 years ago, at work in his office in the biol¬ 
ogy building on the Wisconsin campus. He loamed 
to operate a typewriter as he approached his ninetieth 
birthday and still does much of his own typing. At 
present he is working on a volume on the physical, 
chemical, and biological conditions of Wisconsin's lake 
waters, a 6eld in which he has specialized since retir¬ 
ing as president of the University in 1925, 

Dr, Sidney M. Newhall, formerly technical director 
of the Fire-Control Research Laboratory at the Fox- 
boro Company, is now in charge of psydiological re¬ 
search in the Color Control Department of the East¬ 
man Kodak Company. 

Deem A, M. Sdhwitalla, S.J., of St Louis Medical 
Sdi^ool, will be the speaker at the Qradnation Exercises 
of the University of Texas Medieal Branch, Galveston, 

Saturday, 2 

Im GemgAieU hj$» returned to hint posi^ii aa asso*- 
pK>feesor of petrolo^ and assbeiate chairman of 


ihe Division of the Geological Sciences at the Cali* 
fomia Institute of Technology in Pasadena. During 
his leave of absence from the California Institute, Dr. 
Campbell served as a senior training engineer and as 
chief of the editorial section for the University of 
California, Division of War Research, at the U. S. 
Navy Radio and Sound Laboratory in San Diego. 

Morris A. Stoltz, formerly chief chemist of the 
Anglo-French Laboratories, consultant to E. Fougera 
and Company, and chemist of the Loeser Laboratory, 
is now chief chemist in charge of ampule production 
at the Leader Laboratory, Brooklyn, New York. 

Z/t. Col, Harry E, Carnes, M.C., has returned from 
the armed forces and is now in the Division of Bio¬ 
logical Production at Parke, Davis and Company, 
Detroit, Michigan. 

• Lt, Robert L. Burwell, Jr,, has retmmed to North¬ 
western University as assistant professor of chemistry 
after three years of active duty in the Navy. During 
moat of this period he was attached to the Chemistry 
Division of the Naval Research Laboratory, Wash¬ 
ington, D. C. 

Charles F. Crittenden, formerly with the U. S, Office 
of Strategic Services, has been appointed assistant 
professor of geography at Ohio State University. 
Prof. Crittenden was attached to the map intelligence 
office of OSS for throe and a half years, with about 
18 months service in Switzerland and Italy in the 
procurement of special maps. 

Marcel Raymond, botanist, assistant secretary of 
the Assooiation Canadienne Fran^aise pour I'Avanee- 
ment des Sciences, has arrived in Montreal from Paris, 
where he was delegated to assist at the first congress 
of the French Association for the Advancement of 
Science held since the beginning of the war, in Octo¬ 
ber last. 

Dr. Valy Menkin, Department of Pathology, Dtike 
University School of Medicine, addressed the Balti¬ 
more Medical Society on 1 February 1946 on “Chem¬ 
ical Factors and Their Role in Inflammation." 

Dr, Irwin M, Korr has been appointed professor of 
physiology at the Kirksvillc College of Osteopathy 
and Surgery. 

Dr, Lawrence C. Curtis, geneticist on the staff of 
fhe Connecticut Agricultural Experiment Station at 
New Haven since 1930, has joined the faculty of the 
University of Connecticut, Storrs, to do research and 
teadking as assoeiate professor of horticulture, 

WUlkm R, Batcom is now an assistant professor 
in the DepartmeiA of Anthropology at Northwestern 
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University. He has just returned from three years 
with the Foreign Economic Administration as special 
representative to British West Africa, with head¬ 
quarters in Accra. 

Z>r. Mobert M. Moore, professor of surgery, has 
recently returned to the Medical Branch of the Uni¬ 
versity of Texas after services in the European 
theater. 

Dr. M, F. Gttycr, emeritus professor of zoology at 
the University of Wisconsin, has been made a lec¬ 
turer in genetics at the University of Texas Medical 
Branch, Galveston. 

The New Year Honors List, published in The Times, 
London, 1 January 1946, reveals that Prof. A. V, 
Hill, Sc.D., F.R.S., a secretary of the Royal 
Society, was appointed a companion of honor. Other 
orders were conferred on Mr. W. A. Akers, director 
of atomic bomb rescarcii, Department of Scientific and 
Industrial Research (knight bachelor); Sir Edward 
Victor Appleton, F.R.S., secretary, Department of 
Scientific and Industrial Research (G.B.E.); Clive 
Forster-Cooper, F.R.S., director, Britisli Musenm 
of Natural History, (knight bachelor); Harold Arthur 
Thomas Fairbank, consultant adviser in orthopedic 
surgery, Ministry of Health (knight bachelor); Paul 
Gordon Fildos, F.R.S., director of chemical bacteriol¬ 
ogy, Medical Research Council (knight bachelor); 
Archibald Montague Henry Gray, dermatologist, Uni¬ 
versity College Hospital (knight bachelor); Prof. 
Ian Morris Heilbron, F.R.S., lately scientific adviser, 
Ministry of Production (knight bachelor); R, V. 
Jones, assistfliit director of intelligence (Science), Air 
Ministry (C.B.); A. K. Macbeth, Angus Professor of 
chemistry, University of Adelaide (C.M.G.); Frank 
Charles Hears, president, Royal Scottish Academy 
(knight bachelor); Edward James Salisbury, D.Sc., 
F.R.S., director, Royal Botanic Gardens, Kew (knight 
bachelor); Herbert Ray Stewart, vice-chairman, Im¬ 
perial Council of Agricultural Research (knight 
bachelor); 8. Zuckerman, scientific director, R.A.F. 
Bombing Analysis Unit (C.B.). 

Announcements 

A new interdepartmental acoustics laboratory has 
been established at Massachusetts Institute of Tech¬ 
nology. The new laboratory is to be operated under 
the joint direction of the Institute’s Departments of 
Physics and Electrical Engineering and the School of 
Architecture and Planning. It will collaborate with 
all departments interested in acoustic problems. Dr, 
Richard H. Bolt, assistant professor of physics, has 
been appointed director. He will work with a super¬ 
visory committee consisting of Profs. Philip M. Morse, 
Department of Physios, chairman of the committee; 
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Richard D. Fay, Dep^tment of Electrical Engineer¬ 
ing; Julius A. Stratton, director of the Research 
Laboratory of Electronics; and Lawrence B. Ander¬ 
son, School of Architectore and Planning, 

A five-year program of research has been laid out 
for the acoustics laboratory. One of the most im¬ 
portant divisions of this program will deal with archi¬ 
tectural acoustics, and the problems to be studied 
include the physical properties of acoustic materials 
and structures, as well as functional acoustic design. 
Special provisions will be made for such investigations 
by means of experimental full-scale rooms. Studies of 
special intt^rest include sound absorption, distribution, 
and transmission in various types of structures. 

A Laboratory of Nuclear Studies will be established 
at Cornell University for research in high-energy-par¬ 
ticles phenomena, including cosmic rays. The labora¬ 
tory is to bo directed by Dr. Robert F, Bacher, who 
recently completed his work as head of the Bomb 
Physics Division at Los Alamos, New Mexico. 

In making the announcement, President Day stated 
that the work of the laboratory would be coordinated 
with research in several divisions of the university, 
including chemistry, biological sciences, and engineer¬ 
ing, in addition to the Department of Physics. Ac¬ 
cording to Dr. R. C. Gibbs, chairman of the latter 
department, the new laboratory will become a part 
of a program of research in his department in which 
every member of the staiT may participate. 

Graduate appointments under the plan for coordi- 
nation in the teaching of the sciences at Bryn Mawr 
College will be made this spring. Three scholarships 
of $600 each are offered to qualified students who have 
had undergraduate training in two or more of the 
natural sciences and who wish to continue study in 
one of the following fields: biochemistry, biophysics, 
crystallography, geochemistry, geophysics, or similar 
interrelated scientific fields. 

Three fellowships of the value of $1,000 each are 
offered to candidates in the same fields who, in addi¬ 
tion to undergraduate training, have had at least a 
year of graduate work in science. Special projects for 
1946-1947 will include the study of oxidation-reduc¬ 
tion potentials in microorganisms, phase rule studies 
of geologically important systems, and the investiga^ 
tion of molecular structure of organic compounds by 
X-ray methods. 

The Committee will be glad to consider outlines of 
problems from applicants for these scholarships or 
fellowships. For application blanks, address OiBoe 
of the Dean of the Graduate School, Bryn Mawr Col¬ 
lege, Bryn Mawr, Pennsylvania. No applications will 
be reemved after 15 March. 
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One of the most important records of earth motion 
in the history of seismology was obtained at the test 
of the atomic bomb in Jornada del Muerto (Journey 
of Death), Kew Mexico, on Monday, 16 July 1945, 
according to Dr. L. Don Leet, associate professor of 
geology at Harvard University, who spoke at the 
Harvard Club of Boston, Wednesday evening, 16 
January 1946. As far back as 1904, experimental 
work led to computations of the wave patterns to be 
expected from a sharp, vertical impact on the ground. 
At the atomic bomb test, these conditions were dupli¬ 
cated experimentally for the first time with enough 
energy at the source to permit a thorough study under 
controlled conditioiiH, The resultant observations dif¬ 
fered widely and significantly from theoretical pre¬ 
dictions. The most important feature was the fact 
that the greatest part of the energy was carried by 
two hitherto unknown wave types. One of these, the 
“Coupled Wave/’ was first observed and reported by 
Dr. Leot in 1939. Fnrlber work on the uses and im¬ 
portance of this wave was delayed by the war until it 
was found to be one of the dominant forms on the 
atomic bomb record. The other, the “Hydrodynamic 
Wave,” had never before been reported. These two 
waves were held to be as fundamental to seismology 
as are atomic structures to nuclear physics, 

A unde program of research embracing the new 
chemicophysical techniques has been announced by 
Dr. Edward R. Weidlein, director, Mellon Institute. 
This action is in accordance with the organization’s 
aim of atreng^ening continually its investigational 
equipment and facilities. Dr, H. R. King, formerly 
in the Department of Chemistry, University of Minne¬ 
sota, is in charge of this new activity of the Institute. 
There has been projected a department in chemical 
physios which will devote about half its time to service 
to the fellowships and the remainder to fundamental 
investigations of its own choice. The techniques 
included are X-ray diffraction, electron diffraction, 
electron microscopy, chemical microscopy, and the 
branches of spectroscopy. 

A late-model Zeiss compound binocular research 
microscope was stolen from the Massachusetts General 
Hospital in Boston on 14 January 1946. The instru¬ 
ment has a slanting body, square stage, quadruple 
nosepiece, and was equipped with paired eyepieces 
and four objectives when stolen. The stand is No. 
271,199^ stage, No. 52,238; bitukni, No. 12,135; the 
Spencer lb lens, No. 215,790 (brass); low-power Zeiss 
8 X lens, No. 138,390 (chrome); high-power Zeiss 40 X 
lexi^ No'. 153^567 (chrome); oil immersion lens, 90 X, 
No. JL7,959 The owner, Dr. Richard Bennet 

Harvey, Massachusetts General Hospital, Boston, re¬ 
ports that the case was not taken. 


The discovery of carbon 14 was announced early in 
January by Dr. J, Robert Oppenheimer, University of 
California, according to the San Frmcisco Chronicle, 
In explaining the difference between carbon 13 {Sci¬ 
ence, 1946, 103, 82) and carbon 14, Dr. Oppenheimer 
explained that carbon 13 is a natural carbon isotope. 
About 1/70 of ordinary carbon is carbon 13. Carbon 
14, on the other hand, is not a natural carbon, is radio¬ 
active, and is produced in conjunction with the cyclo¬ 
tron. The scientific use of the two carbons, Dr. Op- 
penbeimer said, is approximately the same in prin¬ 
ciple, however. Carbon 14 was produced at the Uni¬ 
versity by Dr. H. A. Barker, Dr. Martin D. Kamen, 
and Victoria Haas, a graduate student. 

Carbon 14 was produced in a minute quantity by 
placing 1,000 pounds of ammonium nitrate near the 
60-inch Berkeley cyclotron for 18 months. Since car¬ 
bon 14 is radioactive, its use in biochemical tracer 
studies is expected. 

Dr. Barker and his associates have been able to 
infuse carbon 14 into organic processes and point out 
that biochemical tracer studios with a radioactive iso¬ 
tope can be made easier than the more complicated 
mass spectrographic methods required in the case of 
carbon 13. 

The Federation of American Scientists, 1621 K 
Street, N.W., Washington, D. C., has announced “com¬ 
plete agreement with the principles proclaimed in the 
President’s letter and embodied in the McMahon Bill: 
(1) Full control over atomic energy developments in 
this country must be retained by the Federal Gov¬ 
ernment in the interest of the nation as a whole. (2) 
This control must be exercised through a civilian gov¬ 
ernment agency fully responsible to the President and 
Congress. (3) The development of science in this 
country must not be hamstrung by short-sighted and 
unrealistic policy based on the belief that military 
security can be achieved -by imposition of secrecy in 
scientific research, (4) Most important of all, na¬ 
tional legislation must not obstruct but smooth the 
path for the future ci’eation of international control 
and inspection of atomic weapons—the only real 
chance of security in the age of atomic energy.” 

The announcement continues: “The McMahon Bill 
deserves the full support of all enlightened citizens. 
The control and development of atomic energy for 
the benefit of this nation and all mankind should not 
be permitted to become a partisan issue. If a civilian 
atomic energy authority is not established in the near 
future and the free flow of ideas and information 
between scientists in this country is not restored, the 
development of atomic science in America will suffer 
a grievous interruption, and chances for the elimina¬ 
tion of the terrible danger of atomic warfare by an 
international settlement will be gravely endangered.” 
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The statement was signed by: W* A. Higinbothamf 
president, and Melba Phillips, J. H. Rush, J. A Simp¬ 
son, Jr., L. N. Ridenour, and L. E. Sohiff. 

The American Academy of Arts and Sciences, at its 
January meeting, adopted a resolution endorsing 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) as a step toward ‘^the peace 
of the world/* Copies of the resolution were sent to 
the President, the Secretary of State, members of the 
American dclcgatiou to the UNESCO conference, and 
to learned bodies all over the world. The resolution 
follows: 

Believing that the peace of the world and the advance¬ 
ment of the arts, the scioncos, and education in all coun¬ 
tries c»n bo effectively furthered by an active support 
of the United Nations Educational, Scientific and Cul¬ 
tural Organization, the Council of the American Acad¬ 
emy of Arts and Scieiices congratulates the Senate and 
House of Eepresentatives of the Congress of the United 
States upon the several resolutions adopted by them 
favoring support of this organization, and urges upon 
the Congress the dosirability of ratifying the charter 
of the organization on the basis of the signature of our 
ropresentntivos at the London Conference last November. 

In order that the widest support may be given to the 
United Nations Educational, Scientific and Cultural Or¬ 
ganization, the Council desires that copies of this rcso* 
lutiou shall l)c sent to all the learned and scientific 
bodies throughout the world with which it has com* 
munlcatioii, to the public press, to the President of the 
United Stales, the Secretary of State, the Speaker of 
the House, the President of the Senate, and to the 
Assistant Secretaries of State. 

The U. 8, Naval Academy is to hold examinations 
for positions in the Civilian Faculty on 19 and 20 
April. The following poBitions are open; mechani¬ 
cal engineering, 2 assistant professors, 3 associate 
professors; physics, 2 instructors; electrical engi¬ 
neering, 1 instructor (power), 2 instructors (radio 
and electronic); matheraatios, 13 instructors. Start¬ 
ing salary for instructors is $3,640, for assistant pro¬ 
fessors $3,860, and for associate professors $4,300. 
Application forms and notice of requirements may be 
obtained from the Superintendent, U. 8. Naval Acad¬ 
emy, Annapolis, Maryland. Application must be 
submitted prior to 15 March 1946. 

Under a new plan the Navy will finance special 
research programs in universities. Essentially, * the 
work will be done tinder a con trad; with the institu¬ 
tion, and the colleges will be permitted to publish the 
results of the work providing no reference is made to 
possible or probable military application. Rear Ad¬ 
miral H. G. Bowen, chief of the Office of Research 
and Inventions, reported that the following institu¬ 
tions either already have completed contracts or are 


in the process of doing so: Califomia Institute of 
Technology, Carnegie Institute of Tedinology, Colum¬ 
bia, Cornell, Brooklyn Polytechnic Institute, Harvard, 
Prino4)ton, Johns Hopkins, Massachusetts Institute of 
Technology, University of Michigan, University of 
Pennsylvania, University of Texas, Syracuse,- Stan¬ 
ford, University of California, University of Chicago, 
University of Illinois, Indiana University, Purdue, 
Pittsburgh, Southern California, Tufts, and Yale. 

Ohio SMe University has established a graduate 
center for instruction and research at the Air Tech¬ 
nical Service Command, Wright Field, Dayton, where 
graduate-level courses are being offered under the 
auspices of the Graduate School. The plan now in¬ 
volves more than 100 graduate students who are en¬ 
rolled in the current winter quarter in mathematics, 
electrical engineering, and physics classes. Future 
development of the graduate center to include classes 
in aeronautical, communication, and power engineer¬ 
ing, electronics, chemistry, management, and related 
technical subjects is planned, according to Dr. Alphens 
W. Smith, dean of the Graduate School. “The inte¬ 
gration of research and graduate teaching at the uni¬ 
versity with that of the Air Technical Service Com¬ 
mand is of importance both to the University and the 
Air Technical Service Command. Such cooperation 
between the ATSC and campus scientists brinp to the 
University a unique opportunity to be of service to the 
nation,” Dean Smith said. 

Over one hundred scientists affiliated with Johns 
Hopkins University, Johns Hopkins Upiversity Medi¬ 
cal School, Johns Hopkins University School of Hy¬ 
giene and Public Health, Carnegie Institute, Oouoher 
College, University of Maryland Medical School, and 
the Maryland State Health Department have ad¬ 
dressed a letter to President Truman, Senator Tydings, 
and others, endorsing the joint statement of Mr. 
Truman, Mr. Atlee, and Mr. King, “that a spedal 
commission of the United Nations Organieation be 
created to set up enforceable safeguards against the 
use of atomic energy for destructive pnrposw, and 
that specialized information regarding the practical 
application of atomic energy be made freely available 
as soon as these safeguards are established.” 

The letter continues: “It is our conviction that the 
problems created by the atomic bomb urgently demand 
the promptest attention, and that it is the most solemn 
duty of every member of the Congress to insist 
these problems be solved without undue delay. To 
this end, we hope that the govemmentB of Great 
Britain^ the Soviet Union, and the United fitatea Hill 
be abb to establi^ a tempeurary working agremnent 
r^arding the international control oi atoiMc 
as a bams for action on Ihe mattim 




^ KAtioiis OziBaaisation. fibotild saeh «& agreement be 
formulated by the repreaentativea of these powm, 
we urge its careful serutiny by the Congreas^ and if 
8nitdl>ie, its prompt ratifloation.” 

Dr, IAbc Meitner vfill deliver a cot^e of lectures 
on nuclear physics at The Catholic University of 
America during the second semester, 1045-46. The 
lectures have been scheduled on Tuesdays and Thnrs> 
days, 5; 10-6. A seminar on nudear physios will 
be held on Fridays, 12 -1. Scientists not wishing aca¬ 
demic credit may attend as guests of the University 
without formalities. 

Z« forty years, The New York Times points out edi¬ 
torially, “more than 20,000 voluntary health agencies 
have sprung up to deal with virtually every disease 
and health problem. It is a credit to philanthropy 
that it contributes annually not less than $100,000,000 
to these agencies. There is no question that the work 
done is important and indispensable. But the Gunn- 
Platt report, which was made possible by a grant from 
the Rockefeller Foundation, raises questions. Would 
one large, well-supported organization be better than 
hundreds of local voluntary organizationsf Are these 
many organizations efficiently directed f Are philan- 
.thropists getting their money^s worth? The Gunn- 
PUtt study of 569 voluntary and 143 official agencies 
reveals much that is good and much that calls for 
reform. 

“There seems to be overspecialization in such fields 
as child welfare, tuberculosis, mental hygiene, infan¬ 
tile paralysis, to mention but a few. Too often four 
or five independent societies appeal for individual sup¬ 
port instead of pooling their resources. There is a 
reluctance to keep pace with social chaxige, a tendency 
to regard work in a special field as a vested interest, 
a lack of relationship between the size and importance 
of a health task and the money and services available 
for its performance. One energetic organization, for 
example, has in eight years raised $16,500,000 to cope 
with a disease which even in epidemic years accounts 
for less than 2,000 deaths. But heart diseases, to 
ivhioh 3,700,090 snocumb annually, receives only three 
cents a case. 

“Now that we have the Gunn-Platt report, the work 
of coordination must begin. To this end the Rocke¬ 
feller Foundation has made a grant of $78,500, which 
will miable the National Health Counefl, a clearing 
house, to assume dynamic leadership in a movement 
which is bound to have its effect in improving the 
of the country. There are to be joint planning, 
|dnt activities and joint aervioes for national agen- 
a strengthenixif of estoldUhed health couzioils 
il^d im active field aerviee to give practical ooUnsel. 


The work to be undertaken by the National Health 
Council deserves support.*' 

Wayne University College of Medicine invites ap¬ 
plications for the Alexander Blain Hospital Fellow¬ 
ship in Anatomy for the year 1 July 1946 to 30 June 
1947. This recently established fellowship is for re¬ 
search workers possessing either the Ph.D. or M.D. 
degrees and who are desirous of further experience 
in the broad fields of anatomy. Work is encouraged 
in gross anatomy, comparative anatomy, embiyology, 
neuroanatomy, histology, and oytoohemistry. The 
fellowship carries an annual stipend of $3,500, and the 
holder is assured of technical aid and funds for spe¬ 
cial equipment and supplies. Applications for the 
fellowship should be addressed to: Dean of the Col¬ 
lege of Medicine, Wayne University, 1612 St. Antoine 
Street, Detroit 26, Michigan. 

The Marcello Fleischmann Foundation has made a 
grant of $20,000 a year for a 10-year period to the 
Department of Public Health and Preventive Medi¬ 
cine of Cornell University Medical College for the 
study of tropical disease. The specified purpose of 
the gift is to promote the study of immunologio and 
allergic manifestations of exotic disease, and to pro¬ 
vide for a better understanding of their prevention 
and treatment in relation to other allergic diseases. 
The investigations at Cornell will be under the direc¬ 
tion of Dr. Morton C. Kahn. 

Kirksville College of Osteopathy and Surgery has 
announced a research grant of $5,000 by the American 
Osteopathic Association. 

The National Registry of Rare Chemicals, Armour 
Research Foundation, 35 West 33rd Street, Chicago 
16, Illinois, lists their need for the following chem¬ 
icals; acrylic anhydride; acrylyl chloride; sodium 
phosphide; meta calcium phosphate, vitreous (25 
lbs.); oumeta calcium phosphate (25 lbs.); cytochrome 
C; d- and l-gulose; d- and 1-idose; 1-ribose; 1-lyxose; 
erbium (1 lb. or more); nitrogen trifluoride; sulfur 
hexafluoride; boron phosphate; pyooyanin, benzan- 
throne; hirudin; strychnidine; eleosteario acid; and 
pantoyl taurine. Please communicate regarding tiiese 
directly with the Registry at the address given above. 

Meetings 

The 1946 spring meeting of the Cryetallographic 
Society will be held at Smith College, Northampton, 
MaBsachusetts, on Thursday, Friday, and Saturday, 
21-^23 March. The sessions will be in lolly Hall, 
Department of Physios. Those desiring accommoda¬ 
tions on the Campus should write to the chairman of 
the local committee, Dr. Dorothy Wrinch, 81 Wood- 
aide, Amherst, Massadmsetts. Additional aeeommo- 
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datioim are available at Northampton Hotels North¬ 
ampton. Further literature on arrangements may be 
had by writing to the Secretary of the Society, Dr. 
William Parrish, Box 39, Irvington, New York. The 
program follows: 

Thursday, 3: 00 P. M.—^^Crystallography, a Com¬ 
mon Ground' in Many Sciouces^\* L Pankuchen, 
Brooklyn Polytechnic Institute; *^Tlie Lattice in Crys¬ 
tallography”: J, D. II. Donnay, Johns Hopkins 
University; Late contributions; Tea, Department of 
Physics, Smith College. Thursday, 7:30 P. M.— 
*'The Modifications of Silicon Carbide”; N. W. Thi- 
bault, Norton Company; *4^1astio Deformation and 
liecrystallizution of Nonmetal Crystals”: Edward 
Washkcu, Massachusetts Institute of Technology; 
Informal Hour, home of Prof. Benjamin M. Shuub, 
Department of Geology, Smith College. Friday, 9: 30 
A, M.—“Crystallographic Principles and Biological 
Problems”: Dorothy Wrinch, Smith College; “Types 
of Order in Protein Fibrils”; R. S. Bear, Massachu¬ 
setts Institute of Technology; Late contributions. 
Friday, 2:30 P. M.—Business Meeting Crystallo¬ 
graphic Society; Tea, Department of Physics, Smith 
College. Friday, 7:30 P. M.—“Optical Activity in 
Crystals; Crystallography of 1-Cystine”: C. D. West, 
Polaroid Corporation; “Experimental Study of the 
Change in Habit of Sodium Nitrate Crystals Grown 
From Water Solution”; Howard T. Evans, Jr., Mas¬ 
sachusetts Institute of Technology; “Variations in 
Crystal Habit of Pyrite in the Collins Hill Pegmatite 
Near Middletown, Connecticut”: Benjamin M. Shaub, 
Smith College; “Twinning in Leadfaillite”: Samuel G. 
Gordon, The Academy of Natural Sciences of Phila¬ 
delphia; Informal Hour, home of Prof. Gladys 
Anslow, chairman of the Department of Physics, 
Smith College. Saturday, 9: 30 A. M.—“The Use 
of Sand in Making Fourier Projections of Crystal 
Structures”: Dan McLachlan, Jr., and E. F. Cham- 
paygne, American Cyanamid Company; “Graphical 
Summation of Fourier Series in Crystal Structure 
Analysis”: Joseph Lukesh, Massachusetts Institute 
of Technology; “Crystal Pattern Synthesis by an 
Approximate Summation of Fourier Series”: Joseph 
Lukesh, Massachusetts Institute of Technology; Late 
contributions. 

The Sixth Conference of the Institute of Food Tech¬ 
nologists will be held on 18, 19, and 20 March at the 
Statler Hotel, Buffalo, New York. A total of 37 
papers on the broad scope of food technology have 
been scheduled for the six technical sessions. In addi¬ 
tion, an afternoon session consisting of eight papers 
is planned for those primarily interested in milk 
processing problems* Another afternoon session with 
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a program of six papers is being devoted to frozen 
foodSj 

Elections 

The New Hampshire Academy of Science held its 
twenty-iifth annual meeting at Hanover on 23 and 24 
November 1945. The following officers were elected 
for 1945-1946: William W. Bowen, Dartmouth Col¬ 
lege, president; Donald Chapman, University of New 
Hampshire, vice-president; A, R.^Hodgdon, Univer¬ 
sity of New Hampshire, secretary-treasurer; and Boy 
P. Forster, Dartmouth College, member of the Council 
for four years. 

The District of Columbia Chapter of the Society, 
of Sigma Xi inducted three new members at the an¬ 
nual meeting held in the Cosmos Club on 29 January. 
Those honored and the subjects of their addresses 
were: Dr. Myron S. Anderson, senior chemist, U. S. 
Department of Agriculture, Bcltsville, Marjdand— 
“Nineteen Centuries of Soil Fertility”; Capt. Ernest 
W. Brown, USN (MC), Navy Department—“The Sub¬ 
marine: Certain Problems of Atmosphere”; Dr. John 
B* Reesidc, Jr., chief, Paleontology and Stratigraphy, 
U. S. Geological Survey—“Why Study Fossils t” 

The Shell Development Research Club, Emeryville, 
California, affiliated with the Society of the Sigma 
Xi, has announced its Council officers for 1946. These 
include: Harold T. Byck, chairman; William E. 
Vaughan, past chairman; Fred H. Stress, chairman- 
elect; Kenneth E. Marplo, secretary; and Daniel B. 
Luten, treasurer. 

Recent Deaths 

Dr. Otto Neurath, 63, died in Oxford, England, on 
22 December. Dr. Neurath was the inventor of iso¬ 
types, the small symbols used to make statistical pres¬ 
entations less abstract* In the United States these 
symbols are more generally known a “piotographs 

Dr. Edward JV. Koch, 64, dean of the University of 
Buffalo Medical School, died on 9 February. 

Dr. Walter P. White, 78, retired Carnegie Institute 
physicist, died on 7 February, 

Prof. Joseph M. Scott, 66, for 25 years professor of 
biology at Mount Union College, Alliance, Ohio, died 
on 1 February* 

Dr, C. F, Taylor, 61, dean of the School of Biolog¬ 
ical Sciences at Stanford UniVersiiy, died in Palo 
Alto, California, on 22 February. 
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BAUSCH & LOMB 

STEREO-POLARIZER EQUIPMENT 

The new Bausch & Lomb Stereo Polarizer makes possible a stereo¬ 
scopic view of the object under examination with a standard mon- 
objective binocular microscope. The Stereo Polarizer equipment 
consists of a substage polarizer and two eyepiece analyzers. The 
substage unit consists of a Polaroid disc cut in two with the polar¬ 
ization planes oriented at right angles to each other. The analyzers, 
fitted over each eyepiece, are oriented to correspond in vibration 
direction to either half of the condenser disc. As a result, the speci¬ 
men is viewed by each eye from a different point of view ... in three 
dimensional relief. In photomicrography it permits visual, stereo¬ 
scopic examination of subject prior to making exposure. For com¬ 
plete information write Bausch & Lomb Optical Company, 642 
St. Paul Street, Rochester 2, New York. 

BAUSCH & LOMB 
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Letters to the Editor 



Nuclear Energy and the 
Polar Icecap 

Probably no scientillc development haa ever aroused as 
much discussion aa that of atomic energy, or nuclear 
energy, which is a more descriptive title. This is prop¬ 
erly so. It is inovitablo that informed discussion should 
bo accompanied by preposterous ideas, such as automo¬ 
biles running on engines the siso of one’s fist supplied 
with nuclear power. 

The statements that have been made recently by prom¬ 
inent pooplo that with the advent of nuclear energy we 
are now in a position to melt the polar icecaps have evi¬ 
dently been put forth seriously, and have even caused 
concern in some quarters because of the threat of a gen¬ 
eral raising of the level of the oceans, the effect on 
weather conditions, etc. 

On the bare possibility that some readers of Science 
have not bothered to go through the simple calculation 
that shows the absurdity of this proposal at the present 
stage of developments, it is presented herewith. 

* The icecap has been estimated to cover 5,000,000 square 
miles and to average 1,600 feet in thickness. To molt 
it from a temperature of -40° F. would require 2.5 x 10*? 
B-T.IT. of heat, which is equivalent to 3x10“ joules or 
2 X 10*® electron volts of energy. This energy could be 
supplied as nuclear energy in two ways: by dropping 
bombs or by setting up so-called piles such as are used 
in the production of plutonium. 

Each atom of U-235 releases about 2 x 10* electron 
volts of energy. Operating at 100 per cent efficiency it 
would, therefore, require 10*^ atoms or something over 
four billion tons of IT-235 to do the job. At present 
costs of something over $10,000 per pound no comment 
is needed regarding the feasibility of this approach. The 
idea of using uranium piles is no more feasible. Surely 
a pile that dissipates 1,000,000 kilowatts would be con¬ 
sidered a largo one. The power output would be about 
equivalent to that of the Grand Coulee dam. With 10,- 
000 such piles one could melt the Icecap in about 1,000,- 
000 years. 

The foregoing remarks are not intended to detract in 
the slightest from the enormous possibilities that have 
been opened up by the introduction of nuclear energy. 
Those possibilities are surely great enough to tax the 
Imagination of anyone to the limit and offer enough per¬ 
plexing problems without introducing such ridiculous 
propositions as the one dealt with here. 

Bayuond T. Eluckson 
Palyteohftio Institute of Brooklyn 

Ttaosmission of Papaya Bunchy 
Top by a Leaf Hopper of the 
Genus Bmpoasca 

A serious disease of papaya (Cortco papaya L.), widely 
fcpiown under the name of ^'bunchy top,^' has been re¬ 


ported from different regions of the world where the 
plant grows. The disease is eharacteriaed during its 
Ini tial stages by a faint mottling and chlorosis of its 
upper leaves, followed by a marked reduction and yellow¬ 
ing of the leaf lamina and a decided shortening of 
petioles and internodea, ending finally in a complete 
cessation of apical growth and bunchiness of the top 
which gives the disease its peculiar name. Another con¬ 
spicuous symptom of the disease is the presence of 
hydrotic-llko streaks, sometimes called ^'oil spots,” along 
the stem and petioles. 

Although long suspected to be a virus disease, nobody, 
as far as we know, has been able to transmit it either 
mechanically, by grafting, or through the aid of insect 
vectors. In 1937 J. H. Jensen (Bcp. Agric. Bxp, Bia. 
Puerto Bioo, 1938, p. 125), working at the Federal Sta¬ 
tion at Majaguez, Puerto Bico, found a loaf hopper, later 
described by Oman as Empoasoa papayae, associated 
with papaya trees affected with bunchy top. His at¬ 
tempts to transmit the disease with this leaf hopper were 
inconclusive, however, as he had the misfortune of losing 
his experimental plants accidentally shortly before leav¬ 
ing the Station. 

We have recently obtained evidence of the successful 
transmission of bunchy top with a leaf hopper of tlm 
genus Bmpoaaca which, based on an examination of the 
male genitalia, we presume to be identical with the 
used by Jensen, Seventy-one out of 90 healthy trcis 
exposed to loaf hoppers collected on diseased plants 
began to show symptoms of bunchy top in about a month 
and a half. Most of the experiments wore performed in 
insect-proof cages, but in some cases the insects were 
released inside cellophane casings inserted on the upper 
stem of the test plant after trimming the leaves. Un¬ 
exposed controls (6 for every 10 plants exposed) re¬ 
mained healthy. 

Joefi Amoau 

Agricultural Bxperimeni Station, Bio Piedras, P, B. 

Geopnthology, a Branch of 
Biometeoiology 

In his recent article on ” Tropical diseases and geo- 
pa^ology” (Science, 194,5, 102, 660) Bieuaide stresses 
the fundamental importance of studying ”the peculi¬ 
arities of’ disease in relation to topography, cUmate end 
the distribution of pathogenic and disease-transmittiitg 
organisms,” suggesting that ”geopathology” be used tb 
designate such a field of investigation. With this point 
1 agree, but t^ author Is in error when he states that 
(1) geopaihology is in Its infancy, (2) there are no geo- 
pntbologic treaties even moderately eon^r^aiilve, uaS 
(S) oUr knowledge is fragmentary. 





AtthiHlgli tbe fMt; iiot widely Jcttawu, geopatbology 
i$ a tootoh q£ an already establi^ed eeletice oaUed Uio- 
meteprology* i&i|»pocrai«e knew of ibeee prol>lems when 
he wnyte bia Airt^ wter$ and plaw, and Hirseh’a and 
Drake's treaties on geopathalogy, publi^ed in the 
1850'if are daseios of medical literature. S'or many 
yearSf howevoTf interest in these problems has been lack- 
ingf but along with the recent growth of interest in the 
problem of consUtutionf mrestlgations of the influence 
of the environment on man have appeared in increasing 
numbers. In paiticularf workers both in this country 
and in Europe have been studying the influences of 
weather, climate, and altitude on plants and animals. 
This study has been designated biometeorology, and in 
1030 a section devoted to the literature of this field was 
founded in Biological Abctracta \mder the section on 
Ecology. Some of the divisions of biometeorology are 
medical climatology, meteoropathology, geopathology, 
and cUmatothorapy. At the present time the Committee 
on Climatology of the American Geophysical Union is 
attempting a classification of the branches of bio¬ 
meteorology so that the existing and forthcoming literal 
ture will be readily available to the interested workers. 

Although our knowledge is incomplete, it is ^rtainly 
not fragmentary; for there is already available a vast 
literature on biometeorology. In recent years a number 
of excellent monographs have appeared, summarising 
some of that knowledge. W. P. Petersen's The patient 
and the weather (4 vols., 1034-1938} and M. Fiery's 
TraiU dc elimatologie: hiologiqiie et mSdioale (3 vols., 
1034) are among the most extensive. B. de Budder's 
Gnmdftis siaer Ueteorohiologie dea Menachen (1938) 
outlines many of the fundamental principles of the 
science. G. A. Mills' Medical climatology (1039) is an 
analyeis of the seasonal and geographical variation of 
disease. A. G. Price has admirably analyzed the prob¬ 
lem of the White aetilera in the tropica (1030), and D. H. 
K. Lee ({7ntv. Queensland Pap*, 1940, 1, 1-86) has sum¬ 
marised the literature on the physiology of acclimatiza¬ 
tion. 
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by George W, Comer 

SCtEKCEi * * A masterpiece. Even those of us who 
are intimately engaged in various aspects of the 
field of internal secretions are carried away with 
enthusiasm over Dr. Corner's skillful narrative of 
a detective story involving the innumerable facts 
accumulated during the past century by many in¬ 
quisitive scientists. . . . l»aymen, physicists, chem¬ 
ists, biochemists, and biologists alike will find this 
book exceptionally interesting and valuable.'' 

EHOOCRtNOLOGYi'^A skillful refutation of the 
current concept that scientific writing, to be accu¬ 
rate, must also be dull, . . . Will be read by the 
biologist as an absorbing document of contem¬ 
porary Bclenoe.'' 

iOURNAL OF THE A.M.A.i *‘One of the most 

delightful books that has come to the attention of 
the reviewer in many years." 
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I do, however, agree with Dieuaide that there is a great 
need for a systematic investigation of these problems, 
for a correlation of available literature to serve to 
focus attention on the problems requiring further study, 
and for collaboration among the interested investigators 
BO that the research may be carefully planned and efii- 
oiently executed to reveal facts and make the ac¬ 
quired knowledge applicable. 

PEaiucaioK Saxosnt, II, Studetd 
Bostoh Vni^rsiiff Bchool of Medicine 

Ristemioii of High School Science 
When X read the recent comment of CSmrles A. Gramet 
ee^tiescidiiig secondary school sclenee courses (Sdsnoe, 
1040,1<I9> T felt that a reply was necessary. 

A few years ago X gave a college pretest in biology, 
at the time guesting that those who had studied the 
Ath;|e4t la Mgli e^aol indicate that fact. The results 
Of SQiiae 50 sOudents who had studied 
atIM cmly 10 nafited higher than 
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thorn who had none^ and in no case was the increase 
in percentage more than 5 points. 

Within the past 10 years 1 have taught in several high 
schools in widely separated places; I have also inspected 
numerous others. It has been my experience that the 
Bcionce teaching in most of these was very poor. Inade¬ 
quate equipment, inadequately traiuod teachers, and, 
especially, administmtivo interference with classroom 
work accounted for this. 

By interference is not meant meddlesome supervision, 
but the insistence that extracurricular nonsense be in¬ 
jected into study and class periods. In one school, for 
example, my chemistry class was interrupted daily by a 
loud-speaker broadcast of school gossip which (the school 
being small) was already familiar to the students, and 
this was by no means the only case. 

College teachers have constantly to erase misconcep¬ 
tions acquired in the lower schools: One certiiinly be¬ 
comes tired of hearing about ^*pure and impure blood," 
"nerves carrying messages," that "spores are seeds," 
and that, "plants breath out oxygen." And although 
biology seems to suffer especially, similar misconceptions 
are numerous with respect to the other sciences. 

One can agree most heartily with Mr. Oramet that we 
need to teach more science in the lower schools. But 
also needed are teachers meticulously careful not to 
instill wrong concepts. Poor results will continue as 
long as school boards insist that a music teacher give 
courses in biology and that the football coach teach 
physics. They will continue as long as textbooks, in 
order to simplify explanations, give wrong explanations. 
Especially will they continue as long as the ‘^pep meet¬ 
ing" is BO important that the entire business of the 
school is interrupted as a consequence. 

The wonder is that children in high school leam any- 
thing at all. j, Abbott 

Wesley Junior College, Dover, Delaware 


Catalogue Comer 

Please wnte directly to the company indicated for any 
publication you wish mentioning the bulletin number 
and Science. Publications are gratis unless otherwise 
noted. 

Summer camps and biological stations directory. Now 
that Bununer field work is again a possibility, biolo¬ 
gists, boiafiists, geologists, and zoologists will want to 
secure a copy of the latest Turtox edition of Biological 
field work. This annual list of field stations and sum¬ 
mer workshops lists the latest available information 
about such institutions that plan to have sessions this 
coming summer. The information also covers the typo 
of courac work offered, the name and address of the 
director, and the dates and expense of attendance. A 
special section, "Afield With the Season," gives many 
valuable instructions for the best dates and ways to 
undertake collecting^ Biological field work, XB46^e ed. 

General Biological Supply House, Inc,, 761 
Kmit fi^th Place, Chicago 37, lU. 


Apparatus for thermal oonduoiiviiy method of gas 
cmalysis, Charles Engelhard, Inc., has published a large- 
size, 24-page bulletin describing the principles and opera¬ 
tions of its equipment for gas analysis in production 
processes. Engelhard equipment is designed to use the 
principle that gases have certain thermal conductivities 
in relation to air which is taken as 1. These.thermal con¬ 
ductivities vary widely and consequently offer a ready 
means of comparison between a standard gas and the gas 
to be analyzed. Equipment is available for the analyzing 
of 80 b, COa, Ha and highly corrosive gases such as wet 
SOj, H*fl, and Cla- Bulletin 800 Charles Engel¬ 

hard, Inc., 233 New Jersey B. B. Avenue, Newark, N. J, 

Industrial research. Eesearch directors and heads of 
laboratories who have a difficult and infrequent problem 
requiring specialized equipment and personnel will be 
interested in a recent brochure of the Arthur P. Bittle 
Company. A pioneer in tho field of applied research, 
this company undertakes to do research on the fringe 
of a client’s established activities; in many instances 
new fields are opened up and largo investments in equip¬ 
ment and personnel are avoided. The brochure is illus¬ 
trated with pictures of typical research problems. Some 
information about Arthur D. Little, Inc. Brochure fiC- 
46S. Arthur D. Little, Inc,, 30 Memorial Drive, Cam¬ 
bridge, Mass. 

Supplies for mineralogy and geology. Ward’s Natural 
Science Establishment has issued a special catalogue 
covering its mineral rock and fossil collection ntateiials. 
The catalogue is designed to assist both the instructor 
who is startiug to build up a collection for classroom 
use and the advanced collector who is seeking special 
items. The mineral and rock section includes sections 
on introductory collections, collections illustrating de¬ 
scriptive and determinative minoralogy, petrographic and 
petrologic collections, and collections for general geology, 
dynamic and structural geology, and physical geography. 
The section on fossils presents material on introductory 
collections, study collections of fossil and recent plants, 
systematic collections, collections for use with Twenhofel 
and Schrock’q, paleontology, special stratigraphic collec¬ 
tions, and general stratigraphic collections. Catalogue 
4S$ 50-465. Ward's Natural Bcieuce Establi^ment, 
Inc., P. O. Box 24, Boochwood Station, Boehester 6, N. Y. 

Biological leaflets. A new set of the Turtos service 
leaflets, published by the General Biological Supply 
House, has just reached this office. The series oompiisea 
approximately 50 informational pamphlets wtdoh have 
been prepared primarily for the use of biology teachers 
in secondary schools. The series is undergoing more or 
less constant revision and most of the pamphlets are 
rewritten and brought up to date once each year. Sample 
titles of se>'eTal leaflets are; ^<How to make an insect 
collection," "Practical microscupy," and "The enltore 
of dlt^iophila flies and their use in demonstrating Mea^ 
del's law of heredity." Turiop eerviee lettfiets 8Ch4e$^ 
General Biological Supply House, Inc., 7:61 Host fidtta 
(Meago 87, HI. ^ 
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The Millionth Map of Hispanic America 

Isaiah Bowmaa 

President, The Johns Hopkins University 


T he millionth map op Hispanic 

AMERICA had its remoter origin in a per¬ 
sonal experience of 1913 when, for the third 
time, I was preparing to go to South America on 
an expedition which had the good fortune to be spon¬ 
sored by the American Gkjographical Society. My 
plans included a study of settlements on the margin 
of the pre-cordillera of northwestern Argentina and 
of the arid Puna dc Atacama that marks the meeting 
place of Bolivia, Argentina, and Chile in the Central 
Andes. A biise map for field notations was required 


and, though I searched the files of the principal col¬ 
lections in this country, 1 could find no map suited 
to the purpose. It was necessary to construct one, 
and a quick compilation was made to suffice. But in 
putting together the pieces of then-existing maps and 
in seeing on the ground the errors of earlier compila¬ 
tions, it seemed to me that a base map for all of 
Hispanic America was a first desideratum if we were 
to do serious geographic work in that vast territory 
in the years ahead and not waste the time of succes¬ 
sive scholars, for the most part ill-equipped to do a 


The deairability oi a world map on a uniform scale 
was first brought to official international attention in 
1891 at the International Geographical Congress held 
at Berne, when Dr. Albrecht Penck, then professor of 
geography at the University of Vienna, urged the scale 
of 1 j 1,000,000. Resolutions were adopted confirming 
the appointment of an international committee to attain 
this objective. United States members on this commit¬ 
tee were Major J. W. Powell, then director of the U. S. 
Geological Survey, and Dr. W. C. Mendenhall, then geo¬ 
logic aid in the Survey and later its director. 

The map was discussed at the International Geograph¬ 
ical Congresses of 1899 and 1904, but no generally 
acceptable scheme of action could be found because of 
national loyalties—^notably the reluctance of the British 
geographers to accept the metric system for the map and 
the insistence of the French geographers that its merid¬ 
ian of origin should be through Paris rather than through 
Greenwich. 

Credit for bringing the discussions to a head, as well 
as for certain noteworthy contributions to the scheme of 
aytnboliaation that was ultimately adopted, must go to 
Henry Gannett, the geographer of the U. S. Geological 
Survey, who exhibited a series of maps of states ot the 
United Stotes, showing relief by close contours in brown, 
at the International Geographical Congress held at Wash¬ 
ington in 1904. This now-familiar convention contrib¬ 
uted largely to the final decision to use this method of 
representing topography on the International Map rather 
than the hachures and bill shading favored by die Oer- 
ment and French. Furtberxnorai, hii prpposel of a 1:- 
l^000;O0D scale was unanitnously accepted by the Inter¬ 


national Geographical Congress at Geneva in 1908 and 
led to the adoption of a series of resolutions dealing with 
the style, scale, and symbolism of the map. 

To make these resolutions official, the British Govern¬ 
ment invited an International Map Committee to meet 
in London the following year. It is from the year 1909, 
when this meeting was held, that the International Map 
is generally dated. 

The completion of the American Geographical So¬ 
ciety's Map of Hispanic America, conforming in scale 
and style to the International Map of the World on the 
scale of 1:1,000,000—about 16 miles to an inch, was an¬ 
nounced on 19 December 1945. The event was cele¬ 
brated by a dinner for the Council at the Rainbow Room, 
Rockefeller Plaza, New York City, on tiiat date. Dr. 
Bowman, who was. director of the Society in 1920 when 
the work was started, spoke as recorded here. Mr. 
Spruille Braden, Auistant Secretary of State, whose 
long experience in South America forms a useful badc- 
ground for his remarks, spoke as recorded in part on 
pages 323-325. 

The 107 sheets of the map cover all the land areas of 
the American continenU from the Mexican-United States 
boundary to Cape Horn, including the West Indies, e 
total of about 8,000,000 square miles, or nearly one-sixth 
of the land surface of the globe. The task of producing 
the map has required the labor of an average of seven 
compilers, draftsmen, end editors working continuously 
lor 25 years; the toUl cost of research, compilation and 
drafting, puhlioation, and supplies has been nearly half 
a milUon dollars. 
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cartographic job expertly. Not only would the work 
of compilation of each cartographkally untrained 
student bo badly done—an amateurish compilation 
would be unsystematic and patchy and; in fact, un- 
scientiho and unscholarly—but there was also the 
question of how the job could be done for the whole 
of Hispanic America in one lifetime. 

Two short years after my expedition of 1913 1 
became director of the American Geographical Society 
and found in its Council and members a spirit of 
enterprise that helped generate a feeling of happy 
accord with respect to future plans. The first World 
War interrupted these plans, but directly thereafter 
it was possible to launch a program of research in 
Hispanic America in which the Millionth Map played 
an important part. This is surely the place to say 
that there would have been no map and no Hispanic- 
American program of research if we had not had the 
support of Archer M. Huntington. Generous as his 
financial help has been, it is the lesser of his two 
gifts to this enterprise. His buoyant spirit is com¬ 
bined with a critical instinct and a scholarly ap¬ 
proach. We have drawn liberally upon his intellectual 
strength. We are proud of the map, but wc are 
equally proud of our association with him in an ob¬ 
jective undertaking that has called out the best hi the 
men engaged upon it. 

In opening a program of Hispanic-American re¬ 
search 1 was anxious lest the quality and grand pur¬ 
poses of it be not fully understood. It would have 
been easier to choose a second-best plan, one of small 
scope, and coast to a near and undistinguished goal. 
A more austere point of view bad to be taken. It 
would only make the plan and the Society second rate 
to concentrate energies and funds upon anything less 
good than the best. For is it not true that every 
time we consciously choose the second best our stature 
and our usefulness are diminished thereby f A first- 
class project inspires others also to reach for the 
stars, and though we all fail to tou^ them, the effort 
is what produces those powerful waves that wash the 
farthest shores of thought and action. A learned so¬ 
ciety can never be great through second-best perform¬ 
ance or through mere advertising or by acquiring a 
large membership and revenues, but only through its 
generative or germinant power in men’s minds. Thus, 
the American Geographical Society is not a building 
with collections and a staff at 156th Street and Broad¬ 
way, New York, but an idea, a standard, and a whole¬ 
some force wherever men read its publications. 

The scale of 1:1,000,000 is* not what gives the map 
its peculiar distinction, but if one is going to do a 
map of Hispanic America, it is obviously wise to fit 
it into an existing seheme if this be possible without 
sacrificing quality and usefulness. 1 have heard it 


said of the Hispanic-American map that the mil'' 
liontfa scale iC not a new idea. This quite mtsses the 
point. It was deemed wise to advance the highly 
desirable Millionth Map of the world (agreed upon 
in 1909 by international action), while construct¬ 
ing a map of the particular area we bad in view. It 
was the promotion of scholarly studies in Hispanic 
America on the part of students everywhere in the 
Western Hemisphere that was the grand objective, 
and the map was one instrument for such study. It 
was bettor to have it on the scale of 1:1,000,000 and 
thus secure the advantages of comparative studies as 
the world map on this scale advanced toward comple¬ 
tion. I have used both the millionth sheets and the 
1:500,000 compilations in the field and can testify 
that for most purposes they serve admirably. Photo¬ 
static enlargements of the source material used in the 
compilation, and available to any serious student at 
the Society, provide maps on scales that meet every 
need. 

I hope that as time goes on and the number of 
source maps increases the millionth sheets will be con¬ 
stantly revised. Thus, a quality of endless growth 
would be introduced into the Hispanic-American pro¬ 
gram. Assuredly, the value of the source material will 
increase in time, and the Society will become, accord¬ 
ingly, a unique Western Hemisphere center for carto¬ 
graphic research. When Bancroft assembled his great 
collections in the field of Westmm history (now at the 
University of California), it was said that perhaps 
$250,000 went into the project. Today probably no 
library possessing it would sell it, but if it were to 
do so, its appraisal could hardly be under $10,000,000. 
The Society’s great collection of source material is in 
this class, and in 50 or 100 years it will be a con¬ 
venience and provide a stimulus to geographers second 
to no other like ooUeetion in the world. 

The Millionth Map will beer comparison with the 
illaininated books of medieval time, for it was drawn 
by band and is embellished with color. One important 
difference between the medieval book and the Ii^lionlb 
Map is that map printing has enabled us to reproduce 
in admirable color design the original drawings in 
thousands of copies, whereas eadi of the iUnminated 
hand-drawn medieval books was unique. The litho¬ 
graphic art has been developed to point whifA 
permits a very high standard of beauty to be coupled 
with mass production. Each sheet of the Millionth 
Map can be enjoyed for its aesthetie qualities. In¬ 
deed, these overshadow the utilitarian in my mind as I 
pick up each new slu^t WhQc no printed book or 
the brilliimco of an Uluiumat^ handr^Vh 
it non be said of the MUlignth 
repre^ti a level of beanly aksw 
zUed^hi maimaeript This brief ^ 



to Uidc the t&ep to e traditicm and a 
hii^ point in hnman enterpriae^ vapplying energy 
and artist impulse to the dissemination of the word. 

So me it haa always seemed remai^ble that mem¬ 
bers of the conference of representatives of many 
countries at London in 1909 should have had the 
good sense and good taste to devise standards of color, 
draftsmanship, and composition that have stood so 
well the test of the intervening years and that have 
been improved only in detail. 

May 1 say a word about projections and the so* 
called new way of looking at the earth on an occasion 
that celebrates a map of conventional projection and 
desight One of the popular pastimes of the war 
period has been the construction of maps viewed from 
unusual angles and presented to us in popular style 
by devotees of the so-called ^^ew cartography.’’ 
Biaarre projections have certainly made a splash in 
the ocean of public interest. In so far as they have 
stimulated popular interest in maps, I suppose we 
can say that the effort has been well expended. But 
they have given the public some quite erroneous im¬ 
pressions of the broader purposes of maps. If one 
is accustomed to seeing Tibet on a map with the north 
at the top, it takes a mental wrench to see it with 
the south at the top. Since a mental stimulus is its 
own excuse for being, the new cartography has its 
place in edncation, A stereotyped view of a country 
is likely to become a dull view. We should think as 
men might who approach a country from any direc- 
tion- I wish to point out, however, that this is only 
a convenience to a man who does not understand 
maps or read them readily. I wonder if a Gallup 
Poll would not show that those who have to have 
their orientations adjusted to the angle of their 
imaginative approach really are in a state of com¬ 
plete confusion when they have finished with their 
examination of the world, or parts of it, from strange 
and constantly dunging angles of view. 1 am in- 
dlned to conclude this from my own experience with 
the public, but I hesitate to draw a wider general¬ 
isation. 

It is essential, in any case, that we have conventional 
maps that can be used for comparative purposes 
from country to country throughout the world. The 
Millionth Map represents a bold attempt to satisfy 
such a ne^. In a remarkably short space of time— 
indeed, in litUe more than a third of a century start¬ 
ing from serateh—^we have had the greater part of 
^rld represented on this scale. The Millionth 
Mi^ q£ Hispanic America has taken a continent and 
a atate of cart^ ^rder into 
^ ^ thus it haa ao fair advanced the 

^ to k is Stow 

amiipletl^ we Cde- 
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brate tonight has been aeeomplidied at a cost of a 
half million dollars, wbidi is remarkably low when 
we consider that the highest craftsmanship, not the 
lowest, has marked its construction throughout. It 
is now possible readily to compute the cost of the 
unfinished portion of the map and plan for its com¬ 
pletion. 

We can all take pride in the fact that the map rep¬ 
resents mutuality of interest among the geographers 
of the world and hardly less among scholars in other 
fields who use maps for comparative purposes—the 
historians, the archaeologists, the foresters, the an¬ 
thropologists, and all those whose imagination is 
quickened, whose research instincts axe affected, or 
whose teaching processes are promoted by drawing 
designs upon a base map that show where it is popu¬ 
lated and where the heaviest or the lightest densities 
occur, whether of people, of forests, of minerals, or 
of agricultural production. Government today rests 
upon the adding machine as well as the electorate, the 
executives, the legislature, and the courts. Unless 
regular censuses are taken and the statistics analysed, 
no government can deal intelligently with its people, 
its production, its internal social organisation, its pub¬ 
lic health requirements, and its grander schemes of 
water control, whether for irrigation on the one hand 
or for drainage of excess water on the other. 

To gather the statistics that are pertinent to national 
administration is one of the most important elements 
of intelligent government today. It is a part of the 
fact-gathering that Plato commended in dosoribing 
his House of Wisdom. Unless a government is re¬ 
sponsive to the principle so well stated by Bagehot, 
that is the business of government to evoke new 
power,” it will find itself governing people of which 
it does not know the number or the distribution and 
shaping its administrative measures for peoples and 
environments for which it has not provided the means 
of analysis. From the beginnings of government ages 
ago it has been learned a thousand times that good 
government and good statisties are inseparable; and 
wise administration demands full statisticB—full in 
the sense of meeting all the requirements of a coun¬ 
try’s social program, including the general develop¬ 
ment of human aptitudes and higher standards of 
living, two essential elements of an efficient national 
power plant 

Seen in this light, the Millionth Map is not merely 
a map to *’|^nee at,” as writers commonly say, and 
then to drop on the table. It is port of a great human 
experiment, creative and stimulating, whereby man is 
brought into ratioDal relation with nature. The zhap 
happens to be a tool, bowevar, that is diflatent from 
any other in jibe to which I am aOnding. 

a hoiUtf it is eapenrive tp make and it 


mimm 



822 

is UBefol almost in proportion as it covers a large 
extent of territory. The grander comprehensions of 
geographical science are over and above the meanings 
of the minute and local. The local must be studied 
for accurate detail, but the geographer is obliged also 
to bring the detailed parts into relationship if the 
realisms of human societies are to be understood. 
Indeed, this is his chief function. In doing so he must 
generalize, or hia vocabulary becomes diffuse and his 
thought restricted to local neighborhoods. To bring 
the results of his work within the scope of govern¬ 
ment, industry, and national welfare, he must employ 
general descriptive terms for his analytical results— 
that is, he must identify types. In identifying and 
describing generalized types of human activity (cul¬ 
tural design and cultivation practices, for example), 
one must in a sense lose some of the detail. Only in 
this way can one see the grander features of a coun¬ 
try, and surely o»dy in this way can one develop a 
comprehensive view of the earth as a whole. 

It was once said by a friend of mine that the geog¬ 
rapher tries to bite off the world, but can he chew itt 
It takes long and hard study and an extremely keen 
appetite, as well as far-reaching curiosity and sus¬ 
tained eagerness of spirit, to carry a geographer to 
the point where he understands some of the major 
features of human relationships. In attaining this 
distant and high goal the maps and the statistical 
tables available arc tools of th'e first importance. I 
like to think that the Hispanic-American map serves 
these great interests as well as the diverse disciplines 
of history and social science and geography. I like to 
think that it does so by its high standards of com¬ 
pilation, its faithful interpretation of available data, 
and finally, and not least, its aesthetic quality. 

A significant feature of the Millionth sheets of His- 
panic-Ainerica is the relative reliability diagram, in¬ 
troduced by the American (Geographical Society. In 
1928 I had the pleasure of sitting on an international 
committee on the Millionth Map which formally 
adopted the relative reliability diagram as a standard 
feature of the Millionth Map of the world. It is this 
diagram chiefly which distinguishes a scientific map. 
It tells how much we do not know and the degree of 
accuracy of that which we do know concerning the 
cartography of a given sheet. I hope the time will 
come when commercial maps will carry this feature, 
telling the reader the truth about the little we know 
concerning the less well-known parts of the world. 
The highest purpose of the relative reliability diagram, 
if 1 may put it paradoxically, is to lead to new sur¬ 
veys that will destroy the sheet upon which the dia¬ 
gram appears. 

now, having indulged me with respect to the 
hard core of purpose and use that marks the Millionth 
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Hap, will you let me take the lid of tmemotionol 
scientific control off my mind and indulge my imagina¬ 
tion f The patch of color on the map of western 
Bolivia represents not merely marsh and water on the 
fringes of sheltered Lake Poop6, but also a vast flock 
of flamingoes which, in the soft light of sunset, give 
a shade of pink to the landscape. The rocky islets 
off the seacoast toward the northwest represent the 
tradition of one of the Indian romances of pre-Colom¬ 
bian days near the site of ancient Pachacamac. The 
caps of white that mark permanent snow are not mere 
meteorology, they are associated with the legendary 
gods of shore and mountain, fighting in deadly rivalry 
around the snowy peaks and storming at each other 
in the thunderheads that form on the flanks of the 
western cordillera. This trail does not represent the 
route of a modern pack train only; it represents 
Almagro marching into Chile. 

The shores that front us represent the Spanish 
Main, and the blue is not merely a blue designed by 
Mr, Hoen, master engraver of Baltimore, who repro¬ 
duced the drawings of the map. It is the primeval 
blue, the enchanting blue, of the Caribbean to which 
Lafeadio Hearn gave immortality. Dull the eye that 
cannot discern Orellano’s rafts on the wide and muddy 
Amazon. There is a symbol on the map for Carta¬ 
gena, but who can hear that name pronounced or see 
its letters on a map and not remember its walls and 
massive forts, the flghting and the jangle, and the 
storied enmity of Spaniard and Englishmanf Not 
only Tehuclches and sheepherders but also Darwin 
and Hatcher have walked over those distant Pata¬ 
gonian plains. Freebooters, priests, and conquista^ 
dores should be sketched on all the borders of Hud¬ 
son's Purple Land. In short, the map reflects human 
strife and greatness as well as a surveyor’s drawings: 
we are in the presence not of flrsi-class cartography 
alone but of great art and history. 

The lines on the map, the colors and symbols, are , 
visual representations of field measurements and con¬ 
tribute a systematically analysed record of surveys 
reduced to a common scale. But they are more than 
this: they are inciters of the imagination that bathes 
all records with interest. Yonder island cape is no 
‘‘sterile promontory” but the point of land around 
which de Quiros steered his little squadron as he set 
his course westward from Callao across the unknown 
Padflo, a venture hardly second to that of Columbus 
in boldness. The dark-brown color layers represent 
not merely a mountain chain but also an upthrust of 
the oldest sesrremembering rocks in South America 
The green patch on the coast of northeastern iPerd 
. represents more than a marine terrace and a playa, , 
Wsm the bird hosts gather at ni^t, and we hear thefr 
cries and flutterings today predsdy as they were hemk 
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by Pbs^rro’s men as tbey staked out their cavalry in 
the chaparral on their first night ashore. 

Besides its use in settling boundary disputes, the 
map has provided underpliming for field expeditions. 
It Was in amazingly wide use in wartime and was 
ready for the emergency because the Society had the 
forethought to begin it long before the anticipated 
need arose. 

1 will not apologize for our interest in its use in 
wartime, however much we prefer the instruments and 
arts of peace. It is no small thing to contribute to 
success at arms when the objects in view are honor 
and freedom in a world that, only four short years 
ago, was all but lost to dishonor and slavery. It is 
through freedom tempered by discipline that the finest 
social gifts of civilization have come. Through free¬ 


dom in Amenca we have made a unique contribution 
to education, in the promotion of which this map 
and its large accessory activities have given direct im¬ 
petus. Men who make contributions to freedom 
through the ages tend the eternal light of, a universal 
humanity, and they ask no recognition except under¬ 
standing, by those who come after, that their candles 
may be lit at the same altar. 

If the Map of Hispanic Amenca were not a part 
of all of these things, it would not have deserved 25 
years of work by a devoted stafl of compilers, drafts¬ 
men, cataloguers, and geographers, as well as collabo¬ 
rators and friends. Nor would it have justified the 
cost, for money abstracted from use today is money 
with a curse on it if it be not returned to human 
use tomorrow. 


Congratulatory Address 

Spruiile Braden 

Assistant Secretary of State, Washington, D»C, 


W E DO NOT KNOW how the present efforts 
of government to cope with our daily 
problems may appear to future genera¬ 
tions. Of this, however, I am certain: the completion 
of the Millionth Map, under the direction of the 
American Geographical Society, will in the long per¬ 
spective bo regarded as a great constructive achieve¬ 
ment. Concluded in the midst of international chaos, 
it represents the indomitable detormination of men 
to know and to master the world in which they live. 
It represents the forces of civilization advancing in 
spite of high barriers. It will stand as a permanent 
monument to the spirit of man. . . . 

Having lived a good portion of my life among the 
peoples of the other American republics, for whom 1 
acquired the deepest respect and affection, this map 
of their countries has a special meaning for me. Out 
of infinite detail honestly assembled and plotted, your 
Society has here set down a record of geographical 
realities. So those of us who have been privileged 
to dwell with the peoples of those countries have in 
our hearts and minds an appreciation of their rich 
culture and of their human values. For my part, I 
treasure the experience and am guided by it. 

This Millionth Map, whose conclusion we are here 
to celebrate, represents a great cooperative undertak¬ 
ing. It is product of active and constructive eol- 
kboration by. scientific institutions, by government 
bnzmus, by industrial organizations, and by individ- 
Vfda tfaroufi^ont the American republics. The moral 
is Progress, the cBlargemect of kzkowledge, the 


achievement of human security, all call for the con¬ 
structive and determined collaboration of nations, of 
organizations, of individuals everywhere. We do not 
live alone, and we cannot succeed alone. 

Just as it is impossible for one man alone to make 
such a great map as this, so it is impossible for one 
single element in the nation alone to bring about 
relations of lasting friendship with the people of 
another nation. That, too, can come only from the 
countless threads of individual and collective associa¬ 
tion, woven together in an intimacy that brings 
warmth into human relationships. 

That is the kind of foreign relations which we, the 
United States, desire to have. We cannot have it 
except as we respect ourselves and our obligations, 
at the same time respecting others and their rights 
in the same fashion that we expect them to respect us 
and our rights. We must seek to understand them 
as we hope they will understand us. We must never 
forget that intolerance begets intolerance, and that 
if we wish tolerance from others, we must first nourish 
it in ourselves. In these ways we shall gain friends 
and benefit ourselves by helping others. The guidix^ 
principle, in these matters, must always be reciprocity. 
That is the root of all friendship. 

As a former mining engineer who has roamed in 
the Andes and through the jungles of South America, 
I can appreciate, not only the vastneas of the coopera¬ 
tive undertaking represented by the Millionth Map, 
but the dangers that had to be faced in gathering the 
requisite information. You geographers will prob- 
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ably recall what Plutarch said of your far-distant 
predeoesBora—that they crowded into the outer edges 
of their maps the parts of the world about which 
they knew nothing} merely adding a note: ‘*What lies 
beyond is sandy deserts full of wild beasts,” or ^^blind 
marsh,” or “Scythian cold,” or “frozen sea.” Now, 
in order to give the world the 107 sheets of this map, 
you geographers have adventured into “what lies be¬ 
yond.” At the cost of personal peril and hardship, 
you have gone out into the unknown and vanquished 
and charted it. I find no legendary deserts, “full of 
wild beasts,” in the margins of this map 1 

1 say I am not altogether unfamiliar with the kind 
of difficulties that confronted those who gathered the 
data for this map. To illustrate these from personal 
experience, I vividly recall one exploration camp, 
Sulfatos, 15,000 feet up in the Chilean Andes, where 
31 years ago more than half of our 200 workers, my 
superintendent, and I were all snow-blind at the some 
time. We were beset by blizzards, snow slides, and 
every impediment possible to our work. Five of our 
men went insane in three months, 

I know, too, that the hardships of the jungle are 
equally gr^at. There are accounts of'how an entire 
regiment was eaten up by the tropical forest, except 
for two men who finally emerged on the other side of 
the continent. Even today, in the Catatumbo Jungle 
of Colombia, there are wild Indians, the Motolones, 
hunting with bow and arrow, who every year attack 
and sometimes kill workers at oil-producing operations 
there—and this occurs, so to speak, just over the hill 
from modern cities displaying an advanced civiliza¬ 
tion. These conditions form part of the picture 
behind the 107 sheets and add glory to the achieve¬ 
ment. 

If I allow myself to speak from experience of the 
practical difficulties that were overcome, I think I 
can allow myself to speak with still greater assurance, 
from personal experience, of the practical conse¬ 
quences that must follow the making of this map. 
“Morality,” said Herbert Spencer, “knows nothing of 
geographical boundaries.” However that may be, prac¬ 
tical statesmanship—as Dr. Bowman can well testify— 
is confronted by geographical boundaries at every 
turn of the road. During the three years of negotiat¬ 
ing to put an end to warfare in the Chaco, one of the 
greatest obstacles we faced was the lack of any ade¬ 
quate maps. The most accurate of the maps on which 
we had to depend was as much as 60 kilometers out 
in some places. I recall the occasion when we media¬ 
tors received from one of the parties to the dispute 
three or four maps we had not seen before. We 
mentioned this to the representative of the other 
who promptly replied; if it*s maps you. 
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waiit, ITl give you pknty.” Within the weel^ we had 
received 150 maps, all of them diSerentl In point of 
faet, the settlement in the Chaco was influeneed by 
the natural features of the terrain, since we set the 
final boundary in such a way that 130 kilometers of 
desert, completely arid, would serve as a natural bar¬ 
rier to reinforce it 

The practical point I make here, however, is that, 
had accurate and authoritative maps been available in 
the past, one cause of international misandentanding 
in this hemisphere might have been eliminated, thereby 
reducing loss of life and all the other horrors of war¬ 
fare. 

The lack of good maps has been behind many dis¬ 
putes in the Western World, although 1 am informed 
that there are still about a dozen instances in this 
hemisphere of boundaries that remain nndelimited or 
at least undemareated. This, thanks in great part to 
the geographers, is a rapidly disappearing cause, of 
international differences. 

Such differences breed fears and suspicions that 
are always likely to become exaggerated out of all 
proportion. If there is one thing 1 learned from the 
protracted negotiations of the Chaco settlement, it is 
that mutual fear and suspioion between contiguous 
countries, especially when their armies are facing each 
other at close quarters, make war all but inevitable. 

The development of transportation and communiea- 
tions has now brought all the continents and countrleB 
of the earth into close quarters, facing one another, 
armed with weapons of hitherto unimagined range and 
destructive power. To ignore any source whatsoever 
of fear and suspioion, under such cirenmstanoes, would 
be to court catastrophe. Kow the prinmpal, 1 may 
almost say the universal, source of fear and suspicion 
is simple ignorance. Therefore, it is imperative that 
statesmen see to it that the vast areas 6f ignorance 
still existing in the world—-the “sandy deserts full of 
wild beasts”—^be transformed into areas of knowledge. 
They must plot evezy river and stream, every oontoar 
in the landscape of international rations. They 
must achieve detailed, accurate, and oomprehensive 
knowledge based on the scientific approach exemplified 
by the cartographers. Responsibility for the spread 
of knowledge fidls on every nation, but espedaBy on 
sudi a power as the United States, with its vast re¬ 
sources. 

We, the United States, are committed our basie 
inrind^ee and fay international agreements not to use 
our power to subvert human freedom or human rights 
adjn^ere. On the contrary, we must use all 
k^Ouence that our power gives ui to encourage hidi^ 
freedom and promote rei^ettt for the bad4 xil^tC cl; 
hi the world. Thk 
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dfiutiy lUtutrAted tium in our eondufltt undear Otiod 
Nisigiibor Poli^ and its ooroUaiy policy of noninter- 
rention. 

In t«8peet partioulaxly of the policy of noninter- 
Tentitin, we are and muet be eapeeially sensitive. No 
one will particularly fear the intervention of the small 
and the weak, but the very faet ot great size and 
strength arouses fear of what might happen shonld 
we be tempted to resort to intervention* To illustrate 
how careful we must be, I quote the following per¬ 
tinent statement by Mr. Sumner Welles, which occurs 
in his The time for decision : ^'The United States recog¬ 
nition,^ writes Mr, Welles, “of a new government which 
comes into being through eKtraeonstitutional methods 
in some other American republic is generally inter¬ 
preted in the rest of the hemisphere as an indication 
of approval of the policies and composition of the 
regime. There is consequently implicit in the act 
itself under existing conditions at least a suggestion 
of intervention,^* 

It must be quite evident to anyone who has dealt 
with these problems that nonintervention oannot be 
negative either in oonoept or in practice. It is affirma¬ 
tive and positive by the very nature of things, since 
whatever we refrain from doing and whatever we 
refrain from saying may constitute intervention to 
the same degree as anything we actually do or say. 
Wo can dishonor our commitments to the cause of 
human freedom and to the principle of noninterven¬ 
tion equally by inaction as by action. If this were 
not so, then nonintervention would be a means for 
defeating the cause of freedom and encouraging the 


Scaemmg Science — 

The suggestion has been made that in our large 
citieB skiagraphio institations should be erected and 
equipped, to which physicians or surgeons could send 
patients, and where, under their direction, pictures of 
iiae desired portion of the body could be prepared, 
just as a physician now writes a prescription which is 
sent to the druggist to be compounded. Our large 
hospitals where namerous accident cases are brought 
should have in the near future a plant sufficient to 
prepare skiagraphio reproductions at short notice. 


growlh of tyranny. Surely this is not what is meant 
by nonintervention! I say we must be especially 
senritive, in view of our great power, to our obligation 
of nonintervention. We must lean backwards. But 
we must lean backwards for the purpose of avoiding 
intervention by action and by inaction alike. 

The problem we face is not how to avoid using our 
power. We cannot possibly avoid using it, for it 
weighs in the balance just as much even when we do 
not deliberately apply it or when we deliberately seek 
to avoid applying it. Not to use our power may be, 
in actuality, to misuse our power. The danger is 
equally great. To my mind the conclusion is inescap¬ 
able that if a nation has great power, as we have it 
in abundance, it cannot shun the obligation to exercise 
commensurate leadership. 

Leadership, exercised positively by us on behalf of 
human rights, is an obligation we must accept. Our 
own freedoms, our own way of life, our own demo¬ 
cratic form of government, all depend on it. As you 
cartographers prepare your maps, scientifiioally and 
with infinite pains, so must onr statesmen chart the 
course which leads to peace in the world, to human 
security, and to the permanent realisation by mankind 
of its noblest aspirations. To do this, we must re¬ 
place ignorance by knowledge. Whatever the difficul¬ 
ties and perils, we must prepare a millionth map of 
statesmanship to guide us in every field of interna¬ 
tional endeavor—social, economic, and political. In 
short, by emulating the splendid work of this great 
institution, the American Geographical Society, we 
can march forward to meet the future with confidence. 


Dr. Selle and Dr. Neuhauss have exhibited in Berlin 
colored photographs which have attracted much atten¬ 
tion, They are said to be taken by the method used 
by Mr. July of Dublin, three specially prepared plates 
appropriate for green, red and blue lights respectively 
being used. The process has been simplified and the 
time of exposure shortened. Mr. Frederick Ives ex¬ 
hibited before the Royal Photographic Society of 
London, on February 25th, his stereopticon showing 
colored pictures. 
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Deposition of Calcium Phosphates 
Accompanying Senile Degen* 
eration and Disease 

CUFFOHD FkONDEL 
Harvard University 
and 

Edwin L. Pbibn 
Newton-Wellesley Hospital, 

Newton, Ma^achusetts 

The substance of certain pathological calcareous 
concretions or plaques variously found in the lachry¬ 
mal duct, prostate gland, and the walls of bronchial 
tubes and arteries has been loosely described as “phos¬ 
phate and carbonate of lime,” “earth of bones,” 
"earthy phosphate mixed with carbonate of lime,” and, 
more generally, simply as calcium phosphate, ever 
since the time of the first description by Wollaston in 
1797. The question whether the carbon dioxide found 
on the chemical analysis of such materials, is present 
as admixed carbonate or as an integral part of a 
single phase has been uncertain. Investigations in 
recent years by X-ray diffraction and optical methods 
have failed to show admixed calcium carbonate and 
phosphate in bone and teeth, however, and it is now 
generally held that these deposits consist of a sub¬ 
stance with an apatite-typo structure that contains 
constitutive carbonate ion. It may be noted that 
trioalcium phosphate hydrate, Caa(P 04)2 * nHjO, 
gives an X-ray powder diffraction pattern similar to 
that of apatite and is isomorphous therewith. Car¬ 
bonate can enter this compound, as in apatite. The 
material can be distinguished (^) from hydroxyl- 
apatite, Cajo(P 04 )n(OH)s, by boating to ca. 900® C., 
where it breaks down to 0 -Ca 3 (PO 4 )a, whitlockite, and 
then gives the X-ray pattern of that substance. On 
the other hand, apatite, specifically induding carbon¬ 
ate-apatite, and whitlockite give an unchanged pat- 


identified as carbonate-apatite. We have also found 
that the common plaques developed in arteriosclerosis 
of the aorta and other large arteries, composed largely 
of cholesterol, frequently contain a smaU amount of 
carbonate-apatite. The occurrence of an apatite-like 
substance was earlier noted by Saupe and Klotzer (5) 
in aortal concretions and by Huggins and Bear (i) 
in prostatic calculi. The “calcium phosphate and car¬ 
bonate” reported in tonsUlar and pancreatic calcifi¬ 
cations probably is carbonate-apatite. The latter has 
also been reported as a common constituent of cal¬ 
culi in the kidneys and urinary bladder by Frondel 
and Prien (I). 

A variety of whitlockite containing a small amount 
of carbonate and analogous to carbonate-apatite was 
identified as composing a small pathological calcifica¬ 
tion of the appendix testis or hydatid of Morgagni. 
This substance also has been found as calculi in the 
urinary tract, Wc have not found tricalcium phos¬ 
phate hydrate in any pathological calcification so far 
examined, although Hendricks and Hill (.?) point 
out that the available evidence indicates that it is 
the principal constituent of bone. 
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Rate of Enzymic Digestion of Proteins 
as a Factor in Nutrition ^ 

Dakisl Hslkiok, Bhbnard L. Osbb, and 
SiDWXT WBISS 

Food Be^earch LdborutorieB, Inc., Long tslcmd Cityf 
New Tork 


tern after such treatment. 

By chemical, optical, and X-ray studies we have 
identified carbonate-apatite as the principal inorganic 
salt in tbe pathological calcification of tuberculous 
lymph nodes and subcutaneous hematomata. A con¬ 
cretion obtained from a chronically infected prostate 
gland was found to be composed of fine-grained car¬ 
bonate-apatite together with crystals of struvite, 
NH 4 MgP 04 • 6 H 2 O, and an unidentified substance. 
Bn^te, CaHPO^ * 2H,0, also has been reported in 
jprostatic deposits. Calei;^ removed surgically from 
the sublingual salivary glands in several patients were 


The principal factors which determine the value 
of a food OB a source of protein are ( 1 ) its protein 
content in relation to totU solids, ( 2 ) the essential 
amino aeJd composition of the protein, and (3) the 
availability of these essential amino oeids for tissue 
protein anabolism. It has been found (d) la studies 
witii protein hydrolysates that the omission of k 
single essential amino acid from an otherwise ade^il^ 
xhlnture results in poor tttiliaation of the afasOTb^ 






amino aeida. If the misBing amino aoid u injected 
sepafately eigiit bonrs after the basic mixture is ad< 
ministered, the retention of amino acid nitrogen is not 
improved. The working hypothesis in the present 
study states that for optimum utilisation of food pro¬ 
teins all essential amino acids must not only be avail¬ 
able for absorption but must also be liberated during 
digestion in vivo at rates permitting mutual supple¬ 
mentation. 

Of the Various methods for biologically estimating 
the nutritive value of proteins, one of the best is 
the nitrogen balance method of Mitchell (11), This 
procedure demonstrates, but does not explain, why a 
given protein may show differences in biological value 
after heat treatment even though its ultimate amino 
acid composition and degree of digestibility remain 
unchanged. By supplementing the bio-ossay technic 
with the in vitro digestibility procedure described in 
this report, the probable basis for tills phenomenon 
can be elucidated. 


m 

inactivated and bacterial action prevented; and finally, 
amide nitrogen and fat were not interfering factors 
under the conditions employed. 

Correlation of the results obtained by this empm- 
cal in vitro test with more than 30 biological assays 
of five different sources of food protein has empha¬ 
sized the value of supplementing the biological data 
with evidence on the susceptibility of these proteins 
to enzymic digestion. The animal experiments in¬ 
volved both nitrogen balance studios with the rat and 
growth studios with both the rat and the chick. 

Soybean protein is especially suited to the study 
of the above-stated hypothesis, since it shows no 
change in amino acid composition or in degree of 
digestibility before and after various types of process¬ 
ing, but exhibits marked differences in biological value 
(retention of absorbed nitrogen). 

The data in Table I show that those factors known 
(12) to increase the nutritive value of the soy protein 
also affect the susceptibility of the protein to enzymic 


SOIBKCJai 


Sample 6 sraxns protein 


+175-200 mg. pan- 
creatio.* 150 ral. 
volume, buffered 
pH 8.3, 10 ml. 
toluene, 87* C. 


II 

+ A Inactivated 
pancreutin 
buffered as in 1 


III 

+ A Inactivated 
pancreatUi, 75 
ml. 8 N HaSO* 
rellujc. 24 br. 


Formal titrations conducted on 5 ml. allquota of each system 


After 
1 day 
bydrol- 
ysU 
U) 


After 
2 days 
hydrol¬ 
ysis 


After 
5 days 
hydrol¬ 
ysis 
fa") 


+ buffer to same 
concentration as 
in aliquots of 
1 and II 


Initial value** Maximal value 


(b) 


(c) 


Fer cent hydrolysis, 
on a given day 


a - b 
c- b 


X 100 


Pin. 1. tn ritro technic for estimating ausceptlbllUy of 
proteins to ensymlc digestion. 

• Quantity or U.B.P. pancmatln dependent upon potency of 

** Includes the titration of the free amino groups in the 
, intact proteins plus the tUratloa of the buffer. 


TABLE 1 

SOSCBI^BILITT OF SoV PUOTBINB TO BNZTUIC DIOBBTION 


Hydrolysis of 

8.mpl« _ 


(protein con¬ 

Laboratory processing 

After After After 

tent) 


1 

2 

5 



day 

days 

days 




Per cent 


None 

8 

9 

11 

Solvent-processed 

100* C., 7 days, atmos¬ 

8 

9 

11 

soy ilour 

pheric presHUre 

(52.7%) 

In water, 100" C., 


9 

11 

5 min. 

Autoclaved 10 min. at 

7 


10 



5 IbB. pressure 
Autoclaved 10 min. at 

8 

14 



10 lbs. pressure 
Autoclaved 30 min. at 

12 

21 

24 


10 lbs. prcBBure 

14 

23 

20 


None 

10 

20 

24 

ExpeUer-procesaed 

Autoclaved 10 min. at 

20 

23 

28 


10 Iba. pressure 

Autoclaved 80 min. at 
to lbs. pressure 
Autoclaved 30 min. at 

22 

27 

83 


18 

25 

34 

15 lbs. pressure 
Autoclaved 45 min. at 


15 lbs. pressure 

16 

25 

83 


The in vitro method involves periodic meosurementri 
of the degree of hydrolysis of the protein by a modi¬ 
fied formol titration procedure. The details of the 
method are i^^nted in Fig. 1, The use of sub- 
optimal quantil^ of panereatin permita digestion to 
proceed for several days at 37® C., thus retarding the 
liberation of the amino acids to reveal differences in 
rate of digestibility. 

Details of the formol titration eonditions will be 
reported elsevherci Suffice it to say that the titra¬ 
tions were terminate at pH 9.6, instead of pH 8 
^ yielding values for formol feitratabk nitrogen in 
eloser agreement with total nitrogen; pai^eatic activ- 
^ ^ standwdiaed; natu^^ j^ent ivere 


digestion. Dry heating of soy flour at 100® C. at 
atmospheric pressure, or heating the meal in boiling 
water, induces no improvement in the biological value 
of its protein. However, autoclaving causes a pro¬ 
nounced increase. It will be noted that with more 
effective autoclaving treatments the susceptibility of 
the soy protein to enzymic digestion increased pro¬ 
gressively until a plateau in values was reached. Im¬ 
provement in biological value due to the method of 
manufacturing soy grits was evidenced by the greater 
degree and rate of digestibility of the original miatib- 
rild.;' ■ i':v- 

and eoUaborators (i8) and Hayward slid 
Hatter (d) demonstrated that lim^ihg 
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in 9 oy protein is methionine and that heating nnder 
pressure increases the availability of this amino acid. 
The fact that it is the rate rather than the extent of 
liberation of the methionine in soy protein which 
determines the biological value of soy protein is evi¬ 
dent from the illustrative data in Table 2. Using the 
nitrogen balance technic described by Mitchell {11), 


TABLE 2 

Rate or Enzymic Liurbatjon or Amino Acids Dubino the 
in Vitro Test of Pbutein DiossxxBiLiTy as a 
Cbitical Factor in Dbtbbminino Nutri¬ 
tional Hbsfonse 


Expefiinvnt 


Raw soy * 
meal 


Hat assays 


Biological value of the proteins, per 

cent . 03 71 

Coefficient of digestibility of the pro¬ 
teins, per cent. 81 84 

Dietary methionine unabsorbed, per 
cent . 49 47 

In vitro enzymic hydrolysis of proteins (a) 


After 2 days, per cent.. 16 20 

After 0 days, per cent. 22 87 

Amino acid composition of the proteins (b) 

Leucine, per cent. 7.1 7.7 

Lysine, per cent. 0.1 0.4 

Methlomue, per cent. 2.2 2.2 

Liberation of amino acids (c) 

Leucine ] per cent, after 1 day 28 > 83 

Lysine V hydrolysis 40 56 

Idethionlne J 0 10 


Lcnclne 1 per cent, after 0 days 02 65 

Lysine \ hydrolysis 77 84 

Methionine J 86 73 


(a) Based upon llt>eratlon of free amino groups, as deter¬ 
mined by formol titration. 

(b) Analyses on acid hydrolyzed samples, values cnlcu* 
latod to 16 per cent nitroMn. 

(c) Includes not only tree amino acids but also peptides, 
liberated during the in vitro enzymic hydrolysis and not pre¬ 
cipitated by 7 per cent trichloroacetic acid. The values listed 
are percentages of the total. 

it was found that the protein in the raw soy had a 
biological value of 53 per cent as compared with the 
value of 71 per cent for the heat-processed soy meal.* 
The coeffleientB of digestibility of the proteins were 
approximately the same, 81 and 84 per cent, respec¬ 
tively. Calculations based upon the methionine (1,10) 
intake, the metabolic fecal excretion of the amino acid, 


esugunic digestion, Thia wonld Indicate tbat dtizii^ • 
digestion in ottrp the methionine is released earUer 
from the heat-processed soy meal than from the raw 
soy meal. Eventually the same amount of methionine 
is released and abiOrbed from either product How¬ 
ever, in the case of the raw meal, absorption occurs so 
late in the intestinal trazuiit that this amino acid, as 
well as the incompletely supplemented amino acids, 
are not efficiently utilixed for the synthesis of body 
protein. 

The validity of this interpretation is si^portcd by 
further experimental findings. The proteins of tiie 
raw and processed samples were analysed for three 
amino acids, leucine,* lysine (4), and methiottiae 
(1,10), Practically the same values were obtained for 
both products, in agreement with the values reported 
in the literature for soy protein (3), The deprotein- ^ 
ized filtrates obtained in the course of the in vitro 
enzymic hydrolysis of protein, at the end of the first 
and fifth days, were also subjected to amino acid • 
analysis. The values for leucine, lysine, and methio¬ 
nine in the digests include these amino acids not only 
in the free state but also in peptide linkage not pre¬ 
cipitated by 7 per cent trichloroacetic acid. Hence, 
the percentage amino acids in the filtrates of the pro¬ 
tein digests should be considerably greater than that 
estimated by formol titration which measures only 
free amino groups. It may be noted (see Table 2) 
that methionine was liberated very slowly from raw 
soy as compared with leucine, while lysine woe most 
rapidly released. In the ease of the processed wy 
the same relationship held, although all amino acids 
were liberated at somewhat faster rates. When the 
five-day digests were tested, it was found that most 
of the lysine and more than half of the leucine hod 
been released. The digest of the heat-processed soy 
meal contained twice as mueh methionine ;jis that of 
the raw meal These data indicate that hiM||ionine is 
liberated at a slower rate than the leucine or ^ysizie 
in soy protein and that heat proceasiiig inoreaecs tiib ' 
rate of liberation of the msthio|KhM to a relatiy^ 
greater extent. 


and the total fecal methionine excretion indicated that 
in both cases approximately one-half of the dietary 
methionine was not absorbed from the gastrointestind 
tract. This constitutes a specific case where degree of 
di|5^tibility of the protein in the gastrointestinal tract 
ai;%en as the extent of absorption of the limiting 
amino acid, methionine, are unchanged, but, neverthe- 
li^, the biological value (retention of absorbed nitro¬ 
gen) varies considerably. 

The in vitro digestibility tests indicated a marked 
difference in the susceptibility of these proteins to 


‘TM ptrotelna were In 
Seller cent of the ration, 
theassara 


Thu eonoept of r«t« of libearoBoii of malMoniao 
sQpports obseiratiotu nuAt h;, otium in ottidie,/wMi 
soy protein. Johnson, And ntiiOT>til|f. 

reported h^igiUe deo^^ in foea nide'iipd 
'nhen-raW' soy neid" is r.q[dAesd' 

.s%"oo<Aed 'p^net. . 

(j^eased in^ipiiry e OT S <| i|i | | of -IwHb' 

WAS' noted yliuia the’ fcesi ip| p|s w d 
'Those obsemOons 
hyp^Kthi^ jpireseiitad hs’ 

'bwtMuis 


4 111 the diet to the extent of 
at mati ratv were employed for 



















hJMtIed is iogested but, under mieh eiroun^ 
better ntUieation of ^ ee null as the other 
amino adds. More reeentlyi Evans (6^} reported no 
oorrelation between ‘the '^digestible^ organie sulfur 
oontent of soy protein and its nutritioxud value. 

The present studies, oondueted with soy protein, 
have bemi extended to oats, milk, and other proteins 
and have yielded similar data indioati^ that the rate 
of release of individual amino aeids during enzymic 
digestion oaii readily aoeoant for diflerenoes in tin 
biologieal value of the proteins. However^ some prcv 
cautions must be exercised before luting a sample with 
maximal digestibility as the most aeeeptable. For ex¬ 
ample, oxeessive heat processing of soybean meal can 
lead to destruction of some amino acids, so that the 
biological value becomes the resultant of two fac¬ 
tors; (1) the improved digestibility of the protein, 
leading to greater retention of the absorbed nitrogen, 
and (2) the imbalance in essential amino acid com¬ 
position, responsible for a lowering of the biological 
value of the protein. 

On the basis of the present findings it might seem 
that protein hydrolysates should be superior in bio¬ 
logical value to the original intact proteins. In the 
case of the former, the amino acids would be liberated 
in vim very rapidly and therefore be available for 
absorption almost as a group. However, the recent 
report by Woolley (IS) indicates that there may be 
one or more essential peptides which the animal or¬ 
ganism is unable to synthesize. It was found that the 
omission of the factor, strepogenin (presumably a 
peptide), from a dietary containing a hydrolysate 
which furnished all of tiie essential amino aeids in 
satisfaetoxy quantities was responsible for the poor 
biological reeponse. Thus, in addition to a proper 
balance of the essmitial amino adds, it may be neces¬ 
sary to insure certain peptide linkages in the dietary 
for satisfactory utilization of amino acid nitrogen. 

Addendum: The report by Ham and associateB (7), 
which appeared while this paper was in press, suggests 
that &e effect of heat on a proteolytic inhiUtor in soy¬ 
bean is responsible for Ihe diffeiwncee in susceptibility 
of protein to ensymie digestion. However, the im¬ 
pairment in atilization of the protein derived from 
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A ‘‘Frenching" Response of Tobacco 
Seedlings to Isoleucine 

Robert A. Steimbero 

Bureau of Plant Industry, Soils, and Agricidtural 
En^ins^rtn^, Beltsville, Maryland 


Ghrowth of tobacco seedlings in aseptic cultures 
under constant light and temperature was found to 
be greatly modified by the presence of isoleueine in 
the culture medium. The abnormalities in gross 
morphology resulting from the addition of this amino 
acid consisted in loss of dominance of the apical bud, 
production of numerous quite narrow leaves, and 
mottled ehloroses. The shortened stem and excessive 
development of axillary buds gave a “witch's broom'' 
type of growth. The abnormalities enumerated are 
characteristic of a tobacco disease called frenehing, 
the cause of which is unknown. 

Slight variations from the symptoms of frenehing 
in the field were observable under the extreme environ¬ 
mental conditions employed. These abnormal eondi- 
tions were very high moisture and relative humidity, 
low light intensity, and the use of agar instead of 
soil. The mottling of the leaves was not of the reticu¬ 
lar pattern typical of frenehing, nor did the narrow 
or strap-leaves assume the upright position to the 
same degree. There was little indication of wavy 
mari^B or ruffling of strap-leaves. 

These abnormalities occurred regularly in every ex¬ 


raw or improj^ly heat^nx^ed meals mpst be at- 
tribu^ to an inhibition of the rate of methionine 
for smtuid amino acid supplementation and 
A redij^^ availability as 





J, 


periment with several samples of this amino acid. 
None of the other amino acids, sugars, vitamins, and 
peptones (a total of 60) tested brought about this 
reaction. The severity of abnormal symptoms varied 
wiUi the floneehtration of isoleueine employed. Lev^ 
of fid to 800 p*pjnu proved adequate under theto 
ditSona. Oomtdeie details of the experimentid 
w^ be z^porled later. 
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Additional work is now under way in both green¬ 
house and field to deiermine the degree in identity of 
symptoms under normal conditions of growth for to¬ 
bacco. Data are also being sought to aid in determin¬ 
ing whether the response of the tobacco plant to iso¬ 
leucine is of a primary or secondary nature. Secon¬ 
dary causatives of this type have already been re¬ 
ported by McMurtrey (1) as thallium and Spencer (2) 
aa sulfanilamide. 

References 

1. McMuRTiiKV, J. K., Jr. 1»32, 76, 86. 

a, Spjcncbu, E. L. Amer. J. Bot,, 1939, flOj 14 S. 

On the Specificity of Epidemic 
and Murine Typhus 

Vincent Grocipe and Riohaed Donoviok^ 

The Biological and Chemical Laboratories 
E, R. Squibb and Sons, New Brunswick, New Jersey 

That the rickettsiac of epidemic and murine typhus 
are closely related antigenically is shown by the fact 
that infection of guinea pigs with epidemic typhus 
confers complete immunity to infection with murine 
typhus and vice versa. That they are, however, not 
antigenically identical has been shown by the follow¬ 
ing observations: (a) Immunity induced with one in¬ 
oculation of killed murine rickettsiae protected guinea 
pigs only against infection with the homologous type, 
although repeated inoculations of the same vaccine 
also immunized against the heterologous type (7). 
(b) Serum obtained from a horse after one series of 
inoculations with killed murine rickettsiae protected 
guinea pigs only against infection with the homologous 
type (S) although scrum from the same horse after a 
second series of inoculations with the murine vaccine 
protected guinea pigs against both homologous and 
heterologous types (P). (c) Purified rickettsial sus¬ 

pensions reacted in complement-fixation tests only with 
homologous convalescent human and guinea pig sera, 
although the corresponding ‘^soluble antigens” reacted 
with both homologous and heterologous sera (5). (d) 
Absorption of sera from cases of Brill's disease with 
murine antigen removed murine but not epidemic 
antibody, although epidemic antigen removed both 
murine and epidemic antibody (^}. (e) Sera obtained 
from guinea pigs immunized with murine and epi¬ 
demic typhus vaccine, respectively, neutralized only 
the homologous toaric substance (iT). 

The specificity of epidemic and murine typhus has 
been further demonstrated by the active immunization 
of mice in the experiments described below. Murine 
(Wilmington strain) and epidemic (Breinl strain) 



typhus vaccineB were prepared from heavily infected 
yolk sacs^ and two groups of 50 mioe^ each were im¬ 
munized with one intraperitoneal inoculation of 0.6 ec. 
of epidemic and murine vaccine,’ respectively. Four¬ 
teen days after inoculation half of each group of im¬ 
munized mice was challenged with homologous and the 
remainder with heterologous toxic substance {1, ^). 
The challenge dose, consisting in each case of 0.5 oc. of 
toxic substance, representing 3 to 4 LD 5 o» was injected 
intravenously in the tail vein. The results, recorded 
18 hours after challenge, are presented in Table 1. It 


TABLE 1 

SpiDciFiciTT Shown by Activb iMuuNiEATroN or Mica 



Vaccinated I.P. 
with 0.5 cc. of: 

Controls 

ChallenRod I,V. 
With 0.6 cc. of: 

Epidemic 

typhus 

Murine 
typhus . 

Tuxlc auhfltance 
diluted: 


vaccine 

vaccine 

1-20 

I 

o 

Bpldcinlc toxic 
substance 
diluted I-IO 
(3 to 4 LDbv) 

20/28* 

0/23 

0/10 

8/10 

Murlue toxic 
Bubstunce 
diluted 1-10 
<S to 4 hVvi) 

1/23 

22/28 

0/11 

7/10 


* Number of mice survlvlng/total number of mice. 
I.V.—lntravenou8ljr. 

I.P,—Intraperl toueally. 


will be seen that 20 of 23 mice immunized with epi¬ 
demic typhus vaccine and 22 of 23 mice immunized 
with murine typhus vaccine were protected against 3 
to 4 LDflo of the homologous toxic substance. Fur¬ 
thermore, none of 23 mice immunized with murine 
typhus vaccine and only one of 23 mice immunized 
with epidemic typhus vaccine was protected against 
the heterologous toxic substance. It is evident from 
these data that one inoculation of epidemic or mu¬ 
rine typhus vaccine protected mice only against the 
homologous toxic substance. 

Summary: The specificity of epidemic and murine 
typhus has been shown by active immunization of 
mice with killed rickettsial suspensions and subse¬ 
quent challenge with heterologous and homologous 
toxic substance. 

During the preparation of this manuscript, Fitz¬ 
patrick published findings showing that 3 of S mice 
immunized with murine typhus vaccine were protected 
•against 3 MLD of epidemic toxic substance admin¬ 
istered intravenously and that 8 of 16 mice immun¬ 
ized with epidemic vaoeixm were protected against 
< 1 MLD of murine typhus rickettsiae administered 
intraperitoneally (^). These results suggested to Fitz- 


* Natlmal IuBtltute of HeiUth,^WashingtoUi p. 


_^ C. Com^ 

epidemic vaoelne, 


muaicatioii oa tbe preparatloft of 
10 Assaet 1042 (mbadesktiol). 

• fSuns siblao Swiss mli» <Vatmter strsla) welSbiii# lO- 
IS grams were used throughout these expet^euta. 




15 , 1946 

putrii^ that the toide factor in the two strains is 
identical* Although there are antigens common to 
both strains, our dudings do not support the sug¬ 
gestion that the two toxic substanoes are identical. 

References 

1. Bsnothox. I. A., Toppinu. N. H.. und Bbndbbson, K. Q. 

Wltbbeld from publication. 

2. Fitzpatrick^ F. K. Proo. Boo. emp. Biol. Med., 1945, 

68, isa. 

3. QJU>iiihii)iBTa!R, B., and Haagbn, F. Dteoh. mod. W$€hr., 

1940 06 S78 

4. PIOTz/h. 1043. 97, 20. 

0. Pi^OTZ, U.. Wbbtuaiv, K.. and Bennbtt, B. Ij. Withheld 
from publication. 

6. Toppinq, N. H.. Bbnutson, I. A., and Hbndbbson, R. O. 

Withheld from publication. 

7. VbintkmillaS, F. J, Immunol., 1930, 36, 839. 

8. ZiNSSKB, H., and Castankda, M. E. J, emp. Med., 1933, 

67. 891. 

0. ZiNHasH, H., and CAaTANKDA, M. U. J. e«p. Med,, 1034, 
59, 471. 

The Target Area of Mammalian 
Red Cells 

Erio Ponder 

The Nassau Hospital, Mineola, New York 

When a suspension of N red cells is placed in a 
beam of parallel light, its opacity depends in a com¬ 
plex way on the projected area, or “target area,” 
which the cells present in the direction of the light 
(3). As extreme cases, all the cells might be oriented 
edge-on, or all face-on, and in the former case the 
opacity would be less than in the latter because the 
target area is smaller. When the cells are oriented 
at random, the target area, T, is somewhere between 
these two extremes. Although the mammalian red 
cell is a biconcave discoidal body, all its possible pro¬ 
jections in a beam of parallel light ore those of a 
similar discoidal body in which the biconcavities arc 
replaced by two planes, one on each side of the cell, 
passing through the circles of points along the great¬ 
est thickness of tiie rim. We can thus obtain a simple 
solution of what has been hitherto a troublesome prob¬ 
lem by using a little-known theorem which was proved 
by Cauchy and to which attention has recently been 
called (J) : If a body is convex and has area A, A is 
equal to four times the mean of the area of the pro¬ 
jection of the body on a plane for all orientations of 
the latter. To find the target area of a suspension of 
red cells oriented at random, we have therefore to find 
the area, A, of a body of the same shape as that of 
the average red cell, except that the bioonoavities are 
replaced by the planes described; the target area, T, 
will then be equal to JVA/4. 

Computations of A have been made from scale 
drawinp of the average red cells of several animals 
midg Pappus^ theorem for the surface of a solid 
dt revolution* The values axe given in Table 1, which 
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also gives the values of 8, the surface area of the 
bieoneave discoidal red cell. 

The ratio A/S varies from 0.88 to 0.01 in these five 
types of red cell, and, while the mammalian erythnn 


TABLE 1 


Ci'llH of 

A,(i« 


Man . 

144 

16$ 

Rabbit . 

100 

110 

Elk . 

71 

70 

Sheep .. 

60 

67 

Tahr .. 

24 

27 


cyte is by no means constant in shape in all speeles, 
it is probably good enough for the purposes of 
opacimetry to take A as equal to 0.9 S. 

The target areas corresponding to the spherical 
forms of the red cells of man, the rabbit, and the 
sheep are JV x 25 u®, 18 u*, and 12 ia'-®, respectively. 
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Soil Nitrogen and Thrips Injury 
to Spinach 

B. H. WiTTWBR and Leonard Hasemak 
University of Missouri 

That the nutritive qualities of agricultural crops are 
influenced by the fertility of the soil on which they 
are grown is a well-established fact. Also, that a re¬ 
lationship exists between soil fertility and the pro¬ 
duction of plants resistant to, or unsuitable as food 
for, insect pests has been demonstrated by recent work 
at the Missouri Agricultural Experiment Station {2). 
Some of the possibilities in this as yet little explored 
field of entomology have recently been suggested by 
a striking relationship observed between the amount 
of soil nitrogen provided for spinach plants and their 
“resistance” to attack by the common greenhouse 
thrips {Heliothrips haemorrhoidalis). 

New Zealand spinach was grown under controlled 
conditions in gallon glazed crocks using colloidal clay 
cultures (i). A series of 16 soil treatments was pre¬ 
pared by supplying calcium and nitrogen levels each 
of 6,10, 20, and 40 milliequivalents per crock with all 
possible (t.c. 16) combinations in these amounts of the 
two nutrients. Each series was replicated 10 times. 
Calcium acetate and ammonium nitrate were the re¬ 
spective sources of the variable elements, and all other 
nutrients were provided in constant amounts for all 
treatments. The plants were placed in a greenhouse 
infested with thrips, the insects beix^ left free to 
choose whatever plants they wished. During the first 
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moutb of growth; of the 320 plants in the experiment, 
not one of the 160 plants grown at the two higher 
nitrogen levels was notioeably attacked by the insect. 
This condition was in sharp contrast to that observed 
on an equal number of plants grown at the two lower 
nitrogen levels, of which practically all wore seriously 
damaged. It was also of signidcanoe that when the 
calcium supply was increased, the insect attacks on the 
low-nitrogen groups were less serious. 

As the same plants matured and the transition from 
vegetative to reproductive development was initiated, 
an unexpected phenomenon characterized the feeding 
habits of the thrips. In the two lower calcium series 
they shifted from the plants grown on soils low in 
nitrogen to those highest in this nutrient, while the 
damage in the higher calcium groups practically 
ceased for all treatments. As a result of greater vege¬ 
tative growth, the plants with low calcium and origi¬ 
nally supplied with adequate nitrogen had probably 
approached the unbalanced nutritional status charac¬ 
teristic of those provided with the least nitrogen at 
the beginning, since no additional nutrients had been 
added during the course of the experiment The in¬ 
sects invariably selected as food those plants of a 
lighter green color. Even on the same plant, the 
thrips always chose the older, more mature leaves in 
preference to those younger and higher in nitrogen. 
In general, as long os the crops made a vigorous 
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luacnriant growth as a result of an adequate nitrogett 
flmpjdy, they were practieally immune from imMt 
attack. 

For a proper interpretation of these observations, 
one should be mindful of the following items of in¬ 
terest: (a) most insects have specific hosts, signifying, 
perhaps, that they have definite food requirements to 
satisfy; (b) the nutrient contribution of the host plant 
may be altered tremendously by soil fertility, espe¬ 
cially, as in this ease, when the nitrogen is varied (^) i 
(c) the long-recognized value of crop rotation in pest 
control may be, in part, a result of better maintenance 
of soil fertility and consequent greater ^^plant resist¬ 
ance’’; (d) the explanation as to why some crop pests, 
such as codling moth, become more serious as fruit 
trees are grown continuously on the same soil wi^iout 
a complete renewal of the nnlrients removed may be 
found, in part at least, in soil deficiency; and (e) pos¬ 
sibly the continuing need for the creation of new in¬ 
secticides to hold in check greater and more destruc¬ 
tive ravages of insect pests is aggravated by the grad¬ 
ual, but general decline in soil fertility frcun year to 
year. 
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Obituary 


D. F. J- Lynch 

1891-1945 

Pinal rites for D. F. J. Lynch, director of the 
Southern Regional Research Laboratory of the 
Bureau of Agricultural and Industrial Chemistry, 
U. S, Department of Agriculture, were held in New 
Orleans, Louisiana, on 16 October 1946, 

Mr. Lynch, a native of Boston, Massachusetts, died 
at his residence on 16 October 1945 following a 
week’s illness. He was 54 years old. 

Widely known as a chemist, Lynch came to New 
Orleans six years ago when the Southern Regional 
Research Laboratory was built. He had been con¬ 
nected with the U* S. Department of Agriculture for 
twenty years and had gained fame for developing a 
method for the production of cellulose from sugar¬ 
cane bagasse. 

I^ch was (diairmon of the Louisiana (diapter, 


American Institute of Chemists, a member of the 
American Chemical Society, and on active member of 
the Army and Navy Club of New Orleans. He waa 
a veteran of World War I. 

In 1934-35, Mr. Lynch supervised the construction 
and operation of a semi commercial plant in Hawaii 
for the production of cellulose and in 1938 directed 
a survey of research being carried on in the Southern 
States by federal, state, and private laboratories on 
industrial utilization of agricultural commodities. 
Prior to assuming his post at the New Orleans labo¬ 
ratory, Mr. Lynch directed the U- S. GbvenuDAnt By- 
Products Laboratory at Ames, Iowa. 

He received bis A.B. and A.M. d^gfrees in chem¬ 
istry from Harvard University and IJU.B. Ond LUtf. 
from the Georgetown law school in Washington^ D. C* 
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News and Notes 


Dr, Wtdter J\ Jfci^amara has been made eonsoltant 
in edneational teifiite and measuremeiiU in the IBM 
Department of Edneatioiu Dr. MoNamara vill serve 
as director of odnoational reeearoh for the entire IBM 
educational program. His serviees will also be avail¬ 
able to edneational institutions for professional oon- 
sultation on problems and procedures in test scoring 
and educational evaluation. 

Dr. Bohtri B, Jacobs has joined the staff of Dis¬ 
tillation Products, Inc,, Rochester, New York, where 
he will direct the work of the physios laboratory, 
which is concerned with the study of physical phe¬ 
nomena at low pressures. 

Hobart E, Stocking, for the past year visiting pro¬ 
fessor of geology at the University of Costa Rica, has 
joined the staff of the New Mexico Bureau of Mines 
and Mineral Resouroes at Socorro as geologist and 
editor. His work will include the preparation of a 
series of popular articles on New Mexico’s geology 
and mineral industry. 

Dr. Ellinor E. Bshre, on leave for a semester from 
Lotusiana State University, occupied the position of 
visiting research professor at the Oolegio Agriculture 
of the University of Puerto Rico at Mayaguez. Dr. 
Behre was engaged in studies of mariue invertebrate 
life histories, especially those of Crustacea. 

Dr. Donald Wilson Hastings, former chief psychia¬ 
trist of the Eighth Air Force in England and later 
chief air force psychiatrist in Washington, has been 
appointed by the University of Minnesota Board of 
R^nts as professor and head of the Department of 
Neuropsychiatry in the Medical School. Dr. Hastings 
will fill the vacancy left by the illness and resignation 
of Dr. J. Chamley McKinley. 

Dr. E, Willard MiUer baa been made associate pro¬ 
fessor and chief of the Division of Oeography at 
Pennsylvania State College. 

W, TT. Grigorieff has been appointed director of 
the OBDARK Projeet at the University of Arkansas, 
Fayetteville. Bfo was formerly laboratory section 
bead at the Oeneral Electric Company in Pittsfield, 
Massachttietts. 

Dr. Albeit Frederick Bickel has joined the Depart- 
nieot of B«sear«k in Pure Chemist^ at Mdfion Insti¬ 
tute he the recipient of a postdoctoral feUowabip for 
one year ^ offered by the Institute po an 
( oxgh^ shMst of nationatity* In that ear 

pacity Br. who was sdeeted by the Nether¬ 


lands Ministry of Education, will ooutinue wi^ ad¬ 
vanced organic investigation, and it is expected that 
the grant will aid him in becoming familiar with, 
recent soientifio progress in the United States and 
with new American research techniques. 

Dr. Frederick J, Moore, of the Department of Ex¬ 
perimental Medicine, University of Southern Cali¬ 
fornia, is actively engaged in a study of heteropolar 
antiseptics in general surgery. £Us woik is supported 
in part by a research grant in the amount of 95,000 
from the Medical Research Division of Sharp and 
Dohme. 

Dr, Loyd E. Harris has been made professor of 
pharmaceutical chemistry at the College of Pharmacy, 
Ohio State University. Dr, Harris has recently re¬ 
turned from the second of two tours of overseas duty, 
where he served with chemical werfore intelligence 
and made a survey of the German chemical industry. 

Olaf P. Bergelin, captain in the Corps of Engineers 
and recently associated with the Manhattan District, 
has been appointed assistant professor of chemical 
engineering at the University of Delaware. Dr. 
Bergelin will take over immediate direction of a co¬ 
operative research project on heat exchangers. 

Dr, Ismael Vilet, principal botanist of the Institute 
of Tropical Agriculture, at Mayaguez, Puerto Rico, 
while on sabbatical leave of absence from Polytechnic 
Institute, San German, is leaving for Venezuela with 
Mr. Ventura Barnes, Jr., on an exploration trip to 
the Amazonas region. 

Dr, Edwin T, Merts, bioehemist, has been appointed 
assistant professor of agricultural chemistry at Pur¬ 
due University. For the past three years he has been 
a research chemist at the Hercules Powder Company 
Experiment Station, Wilmington, Delaware. 

Dr. A. E, Alexander, formerly with the B. G. Cor¬ 
poration, New York City, has assumed directorship 
of the Gem Trade Laboratory, Inc., 608 Fifth Avenue, 
New York City. This laboratory, designed primarily 
for the testing of pearls and precious stones, is sup¬ 
ported by the leading gem and pearl dealers of New 
York. 

Dr. WUliarn M. Ofiggs of Eorksville, Missouri, has 
been made an assistant professor of pomology at the 
University of Connecticut, Storrs. 

WMam G, Interior Department, has been 

cle<Sted chairioutn of the Executive Committee of tiie 
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American Society of Civil Engineers’ hydraulic divi¬ 
sion. 

Capt, Ralph Decker Bennett, USNR, has been 
awarded the Legion of Merit for outstanding services 
while attached to the Naval Ordnance Laboratory in 
Washington, D. C. C«pt. Bennett, who left Masaa* 
chusetts Institute of Technology to begin active duty 
in the Naval Reserve in 1940, is technical director of 
the Laboratory. 

The presentation' was made only a few days after 
Capt. Bennett had been awarded the decoration of 
Honorary Officer of the Military Division of the Most 
Excellent Order of the British Empire—twentieth 
highest of 124 decorations authorized by the Crown. 
The NOL scientist, who spent a number of months at 
United ICingdom laboratories during the war, received 
the award from Ambassador Lord Halifax at the 
British Embassy in Washington. 

Naval Ordnance Laboratory is the Navy’s head¬ 
quarters for the design and development of mines, 
depth charges, and assorted underwater weapons. Its 
research scope will be further extended when the Lab¬ 
oratory is moved into the new $16,000,000 science 
campus at White Oak, Maryland, later this year. 

Announcements 

The first invention w 200 years involving a new 
projection to show the map of the world on a flat 
surface was patented by R. Duckminister Fuller, 
Wichita engineer, on 30 January 1946. 

Awards amounting to 10,000 pounds were made in 
London on 22 January to the three scientists who 
discovered and developed penicillin. According to 
The Times, Sir Alexander Fleming received 5,000 
pounds, and Sir Howard Florey and Dr. Boris Chain, 
his two co-workers, received 2,500 pounds each. They 
were recently jointly awarded the 1945 Nobel Prize 
for medicine. The gifts were from a 25,000-pound 
trust fund created in 1924 by Sir Harold Harms- 
worth and his father, the late Sir Leicester Harms- 
worth, to encourage research into the causation and 
treatment of infective endocarditis. Lord Horder 
made the presentations at a luncheon given by Sir 
Harold Harmsworth at the Savoy Hotel. 

The Meritorious Service Plaque was awarded to the 
Army Institute of Pathology on 7 February. The 
director of the Institute is Col. J. E. Ash. 

The American Society of Mechanical Engineers, 
through its Committee on International Relations, has 
iMued an appeal to engmeers throughout the country 


to assist with gifts of technical books and periodioals 
to replace those lost or destroyed in war-devastated 
areas. Donations of money will be used to buy new 
books for foreign technical libraries. 

To spend eight months studying jungle life in 
Venezuela, Dr. William Beebe and the staff of the 
New York Zoological Society’s Department of Trop¬ 
ical Research sailed on 10 February for the Society’s 
field station at Rancho Grande, Venezuela. The ex¬ 
pedition win make its headquarters in 18 rooms of a 
huge, unfinished concrete building in a forest west of 
Caracas, at an elevation of 3,500 feet. The surround¬ 
ing area is a national park and abounds in mammal, 
bird, reptile, and insect life. The expedition was 
scheduled to arrive at Rancho Grande on 18 February. 
This is the department’s second expedition to Rancho 
Grande. 

An Annual Review of Microbiology will be published 
by Annual Reviews, Inc. The Review will be similar 
in format and in organization of subject matter to the 
Annual Review of Biochemistry and the Annual Re¬ 
view of Physiology. The new Review will appear 
under the direction of an editorial committee consist¬ 
ing of Drs. Monroe D. Eaton, Department of Public 
Health, Berkeley, California; Wallace E. Herrell, 
Mayo Clinic, Rochester, Minnesota; C. B. van Niel, 
Hopkins Marine Station, Pacific Grove, California; 
J. M. Sherman, Cornell University, Ithaca, New York; 
E. C. Stakman, University of Minnesota, St. Paul, 
Minnesota; and W. H. Taliaferro, University of 
Chicago. 

Prof. Charles E. Clifton, Stanford University, has 
been appointed as editor, and Profs. Sidney Raflel, 
Stanford University, and H. A. Barker, University 
of California, will serve as associate editors. The 
first volume is expected to appear in November 1947. 

George Washington University has established a 
Department of Geography. Dr. Louis 0. Quam will 
direct the department, with Dr, Myron L. Koenig, 
dean of the junior college, os associate professor. 
Dr. Robert W. Richardson, of the State Department’s 
office of research and intelligence, has been appointed 
professorial lecturer, 

* Dr. Kenneth W. Vaughn writing in the Fortieth 
Annual Report of the Carnegie Foundation, says: 
^TJnless the college has definitely fixed its objectives, 
formulated the means proposed for attaining them, 
and specified the results expected from the use of snch 
means, it is extremely difficult to aaeertam to whAt 
extent progress is being made.” 
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Th 0 Sinai Hoapital of BdUim 0 r 0 mmonnoeg the 
eBtablifthment of the Alfred UUman Laboratory for 
oeuro-Psyehiatrio EeBearch, The work in the labora* 
tory will be carried out under the direction of Dr. 
H. S. Eubinstein. 

Tho Pharmacology Department of the School of 
Medicine, University of Georgia, has announced grants 
totaling $6,400 for the year 1946 from Frederick 
Btoarns and Company, Eli Lilly and Company, and 
Ciba Pharmaceutical Products, Inc. These funds are 
to support fellowships and technical help in investi¬ 
gating the pharmacology of the uterus in pregnancy 
and dysmenorrhea. One of these fellowships will be 
available in September 1946 with opportunity for tlie 
fellow to take part-time medical work. 

The Perkin Medal for outstanding achievement in 
the deld of industrial research was awarded to Dr. 
Francis C. Frary, director of research, Aluminum 
Company of America, on 11 January for ‘distin¬ 
guished additions to the chemistry of aluminum.’’ 
The award was made at a dinner at the Hotel Com¬ 
modore, given by the Society of Chemical Industry, 
with the American Chemical Society, the American 
Institute of Chemical Engineers, the Electro Chemical 
Society, and the Soei6td de Chimie Industri^le par¬ 
ticipating. 

The Perkin Medal, according to The Christian 
Science Monitor, which reported the event, was 
founded in 1906 in commemoration of the fiftieth an¬ 
niversary of the coal-tar color industry. The original 
medal was awarded to Sir William H. Perkin, who 
was the first to find out how to produce an artificial 
dyestuff. This dye led to the foundation of the coal- 
tar color industry of today. The medal is awarded 
annually to any chemist residing in the United States 
for distinguished services to the chemical industry. 

Dr. Frary is the fortieth recipient of the medal 
and the second chemist on the staff of Aluminum 
Company to be so honored. In 1911 Charles Martin 
Hall was given the medal for his development of the 
present-day process for the manufacture of aluminum. 
Some of the other recipients of the medal include: 
Dr. E. G. Acheson, who discovered artificial graphite 
and carborundum; Dr. Leo H. Baekeland, a pioneer 
in synthetic resins, and after whom bakelite is named: 
Dr. Irving Langmuir, whose name is associated with 
the gas-filled tungsten lamp; Dr. Thomas Midglcy, 
Jr., who gave us ethyl gasoline; and Dr. E. K. Bolton, 
under whose direction neoprene and nylon were devel¬ 
oped. 

A compreheneive gynecology survey of women in 
state institutions is being organised under the 
dimtion of Dr. Willard E. Cooke, profeasor of ob¬ 


stetrics and gynecology at the University of Texas 
Medical Branch, Galveston, and his associate, Dr. 
John W. Weaver. This survey is being made in co¬ 
operation with the State Board of Control, Judge 
Weaver Baker, chairman. It is supported by a three- 
year grant of $20,000 from the Lilly Eesoarch Labora¬ 
tories of Indianapolis. 

The Graduate Record Examination, sponsored by 
the Carnegie Foundation for the Advancement of 
Teaching, has now entered its ninth year. More than 
6,500 students took the Examination at 208 educa¬ 
tional centers, including 11 in Canada, during the 
past year. The number of complete scorings made in 
the last seven years exceeded 45,000. The Examinor 
tion was extended to 98 higher institutions, a gain of 
about 35 during the year. All of these required or 
invited applicants for admission to graduate or pro¬ 
fessional study to submit results of the Examination 
as auxiliary credentials. More than one-third of the 
total number of institutions require the Examination 
of some or all classes of applicants. 

The Examination, essentially a test of the student's 
knowledge over broad fields of subject matter, mea¬ 
sures achievement in mathematics, physics, chemistry, 
biology, social studies (including history, economics, 
and government), literature, and fine arts. A verbal 
factor test is required. Advanced tests are available 
in major fields of specialization. Results are pre¬ 
sented graphically in profiles, which reveal the stand¬ 
ing of the student as to individual accomplishment 
and as a member of the tested group. 

The Examination is under the direction of Dr. 
William S. Learned. 

m 

The Carnegie Foundation for the Advancement of 
Teaching reports that among the 67 educators and 
scholars receiving retiring allowances from the Foun¬ 
dation who died during the year ended 30 June 1945, 
17 were in their eighties, two were in these nineties, 
and one died at the age of 100 years, 7 months, and 
1 day. 

The University of Utah School of Medicine an¬ 
nounces the following additions to its staff: Dr. Ran¬ 
dolph T. Shields, formerly surgery resident at the 
University of Pennsylvania, and more recently Major 
in the U. S. Army Medical Corps in the China-Burma- 
India Theater, has been appointed instructor in sur¬ 
gery, Dr. Crichton McNoal, now stationed at the 
Army Institute of Pathology in Washington, D. C., 
has been appointed instructor in pathology. Dr. 
David W. Morgan, now at the R^onal Hospital, 
Camp Swift, Texas, has been appointed clinioal in- 
atruotor in psyohiatxy. 
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Th 0 Unweraiiy of Colorado annonneeB that Md 
oouraes m geology and biology will again be offered 
at Seienoe Lodge, the University’s high-altitude momi- 
tain laboratory in the Colorado Rookies. The work 
will be given in two terms, 17 June to 10 July, and 
22 July to 23 August. Courses in geology will be 
provided for beginners, intermediate, and advanced 
students. In biology the courses will be largely for 
intermediate and advanced students. For informa¬ 
tion, write to the Dean of the Summer Quarter, Uni¬ 
versity of Colorado, Boulder, Colorado. 

During the 1914-1918 vyar 34,000,000 maps were 
printed, but during World War II, between January 
1941 and September 1944, 230,000,000 were manufac¬ 
tured, according to Major C. A. Hart, deputy assis¬ 
tant director of the Military Survey, who spoke re¬ 
cently at the Royal Geographical Society, London, on 
“Modern Maps and How They Are Made.” He said 
that the British issued 9,500,000 maps of North Africa 
alone before the landings there. The big problem in 
mapping was presented by areas in the enemy’s hands 
ill the Far East, of which there were almost no reliable 
maps. Great advances in the technique of surveying 
by air making use of planes fitted with radar and spe¬ 
cial recording devices were made in this area. ' Major 
Hart felt that the application of radar to aerial sur¬ 
veying will reduce the cost of aerial photographic 
surveying by as much as 60 per cent, ^ 

Wyeth, Inc., has made a grant of $6,000 a year to 
Dr. Franz R. Qoetzl of the Department of Medical 
Research of Permanonte Foundation, Oakland, Cali¬ 
fornia for experimental and clinical studies in ana- 
phylaxis^and clinical allergy. 

A new Department of Geography was established as 
a separate instructional unit at Northwestern Univer¬ 
sity in the Fall of 1946. Prof. G. Donald Hudson is 
chairman of the new department while William E. 
Powers and Harold Ward, formerly members of the 
Department of Geology and Geography, have joined 
the new department. Three new appointments, Clar¬ 
ence E. Jones, Edward B. Espenshade, and Clyde F. 
Kohn, were also made. Prof. George Kiss, of the 
University of Michigan, will give a summer session 
course in Political Geography and a graduate seminar 
in the Geography of Europe. 

Forty winners in the Fifth Annual Talent Search, 
conducted by the Science Clubs of America and ad¬ 
ministered by Science Service, attended a dinner at 
the Hotel Statler, Washington, D, C., on 5 March 
1946. The event culminated an entire week in which 
t^e high school students had attended the Science 
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Taleii^ Institute. From the 40 vinnerB one basr, Juki 
Alfred Eemen, 16, of St Lofuis, and one giil, Marilyn 
Bofarer, 17, Elisabethtown, Pennsylvania, were awarded 
the four-year $2,400 Westinghouse sehoiarabips. 

Eight additional contestants were awarded $400 eaeh 
and SO were awarded scholarships of $100 each for 
one year. The forty winners had survived successive 
hurdles in selection which separated them from more 
than 16,000 original contestants from the 0,200 science 
clubs in the United States. 

Albion College has acquired by gift and purchaBe 
300 acres of land near Battle Creek to serve as its 
Biological Preserve. Dr. A. M. Chiokering outlined 
extensive new opportunities for field work and obser¬ 
vation on such problems as taxonomy of plants and 
animals, ecology, soil analyses, studies in the character 
of lake bottoms and other geological features, plank¬ 
ton studies in the Preserve’s three small lakes, orni¬ 
thology, protoaoology, surveying, and forest mensura¬ 
tion. The Preserve includes the following types of 
ecological regions: second-growth upland hardwood, 
tamarack swamp, lowland hardwood, lowland brush, 
sedge and grassy marshland, bramble, lake aquatic, 
meadow herbaceous, a small sphaguum boggy region, 
and a small moraine running in a sinuous manner 
through the property. 

At the last meeting of the Association Conadienne 
Fran^aise pour I’Avancement des Sciences, the Leo- 
Pariseau’s medal was awarded to Mr. Paul-A. Giguh>e, 
of the Department of Physios of Laval University, 
according to Jacques Rousseau, general secretory of 
the Association. 

A grant of $5,000, in support of elinioal researoh 
conducted by Dr. C. Gordon Johnson, has been made 
to the Department of Gynecology, Tulane University 
Medical School, New Orleans, Louisiana, by the Medi¬ 
cal Researoh Division, Sharp and Dohme, Ine. 

Columbia University, College of Fhynidar^ md 
Surgeons, is the recipient of a research grant in the 
amount of $2,200 from Sharp and Dohme, Inc., in 
support of Dr. Erwin Brand’s work on proteins and 
amixK) acids. 

The College of Medicine of the Umversity of Ten~ 
nessee announces the following changes in the clinical 
staff. Dr. E. C. Mitchell becomes emeritus professor 
of pedlatrios, to be suoceeded by Dr. F. T. Mitdbell 
as professor and head of the department. Dr. James 
Q. has been promoted to associate profes^ 

of pediatrics and will devote full time to the d^pkrtr 
nknt 
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Eiecxioas 

The Bovf^hem 8ee$4o» of the Amerieim Society for 
HortieuUufol Science held ita first |>o 0 tWAr mdsting at 
New Qrisana on 6~7 Fehmary^ The following oflleers 
were elected for 194&-47: Dr. B. L. Wade, ehainoan; 
Mr. Otis Woodardf vice-chairman; and Dr. J. B. 
Edmond, seeretary. 

The Anthropological Society of Wcehington aii' 
nounoed the following ofQoers for 1946 following a 
meeting on 15 January: Dr. Regina Flannery, Cath¬ 
olic University of America, president; Mr. H. W. 
Krieger, U. S. National Museum, vice-president; Dr. 
William K. Fenton, Bureau of American Ethnology, 
secretaiy; Dr. Waldo R. Wedel, U. S. National Mu¬ 
seum, treasurer; and Dr. W. M. Cobb, Howard Uni¬ 
versity; Dr, W. H. Gilbert, Jr., Library of Congress; 
Dr. Margaret Lantis, U. S. Department of Agiieul- 
ture; and Dr. J. H. Steward and Dr. Q. R. Willey, 
' Smithsonian Institution, councilors to serve on the 
Board of Managers. 

Coaditioas Abroad 

Sergei Vavilov, president of the Academy of Sci¬ 
ences of the USSR; Igor Tamm, director, and Pavel 
Cherezdcov, a scientific worker at the Lebedev Physics 
Institute; and Alya Frank, also of the Academy of 
Sciences have been awarded Stalin prises, it was an¬ 
nounced in Moscow on 27 January. It is said that the 
prizes are oonaidered to be the domeatio equivalent 
of the Nobel prize. The dispatch noted that Peter 
Kapitsa and A. Joffe, two leading physicists, were not 
among the recipients this year because they had been 
awarded the prizes previously. 

Prof. Jem Firhet, Institute of Pathology of the 
University of Li^e, 1 Rue des Bonnes Villes, Li^e, 
Belgium, writes that the Institute has escaped major 
damage but that part of the equipment is missing. 
Dr. Fiiicet is reviewing the literature on cancer re¬ 
search and would greatly appreciate receiving from 
American scientists reprints bearing on the fields of 
cancer research and pathology. 

Cytologiets who hme loet truck of their European 
colUaguee may find the following addresses of help. 
They have been obtained through the assistance of 
Dr. Meitb and of the former Office of War Informa¬ 
tion; 

Dr* Mure Meitk, ebarg4 de recherches au Centre 
Natlomil la Bech^he Scientiflque, and IL le Pro- 
fesseur j* Andrd Thomas are both at the Institut dn 
^ 4'^ Paris (50* OOiers axe: M. 
Pierre ^ Qjologie (Mulaire, 

du ^uriiet, Le Bouebet par Vert-le- 


Peifti (Brine et Oise) France; Dr. Paul Sentein, 1 
Haee de la Comedie, Montpellier, (Hdrault) France; 
Qiitmar Ostergren, Fil. lie., Lunds Uxdversitets Inert, 
for Irftlijghetsforskning, Lund, Sweden. 

A letter from Prof. Joeef Kiaeer, plant physiologist 
and morphologist at Vienna, has been received by 
Dr. Irma M. Felber, Michigan State College. He 
says that shortly after the occupation of Austria he 
was dismissed from his post of full professor at the 
Hochschule fiir Bodenkultur, but was granted a small 
pension which hardly sufficed to support his wife and 
three children. He managed to continue research as 
a volunteer at the Biological Experiment Station, 
although under most unpleasant conditions. He 
finished several papers before he was drafted in 1941 
and sent to the Balkans. In May 1945, after the 
Russians had occupied Vienna, he resumed his poet 
at the Hochschule, but under great hardship. Since 
no transportation existed, he had to walk daily two 
hours from his residence to the Institute. In June 
classes and laboratory courses started. Now, for the 
winter term, he has 420 students in his classes and 
4 graduates. He also is provisional director of the 
Botanical Garden and Institute of the University. 
Prof. Kisser badly misses foreign scientific literature 
and is asking his American colleagues to send him 
reprints of botanical papers published since 1941. 
His address: Hochschule fiir Bodenkultur, Botanisohes 
Institut, Wien XVIII, Grogor Mendelstrasse 33. 

Dr. E. Neumann, Histological Laboratory of the 
University of Amsterdam, Holland, has written to 
I. M. Kolthoff, University of Minnesota, urgently re¬ 
questing that reprints of papers dealing with en^gnne- 
reactions and protein chemistry published during the 
war be sent to him, since none of this literatiu^ is 
available in Holland. 

Prof, Emat Oaumann, mycologist, Eidg. Tech- 
nisohen Hochschule, Zurich, Switzerland, has written 
to Dr. L. E. Wehmeyer, University of Michigan, as 
follows: 

Dr. DePago was killed in an auto accident. . . . From 
other countries we know less than you, because we have 
got the French occupation-zone around us, and this zone 
is as herinetic as the Russian zone, . . . Anyhow, from 
the names you ask, Wollenweber is alive, also Pilat. 
From Oejp and liohwag I don't know reliable news; I 
think however, that with Cejp something is wrong. . . . 
Van Vlotan in Holland has lost his wife, who was killed 
at his ride; both his legs were terribly wounded, hut 
there k some hope to get them In order again. Miu 
Krcltjcs has been deported by the Gormans. . . . and 
riie has died in a eoneeuiration camp. Her sister Wai 
dapoiM ioo; she was released by the Americah^ but if 
I am not mistaken, she has now died too. . . . 



In the Laboratory 


Aa Instrument for Determining the Partial 
Pressure of Oxygen in a Gas ^ 

Linus PaxjlinGj Reuben E. Wood^ 
and J. H, Sturdivant 

The Gates and CrelUn Laboratories of Chemistry, 
California Institute of Technology, Pasadena 

In response to a request by the National Defense 
Research Committee, we developed in the Fall of 1940 
a simple and effective instrument for determining the 
partial pressure of oxygen in a gas. The operation 
of this instrument depends upon the fact that the 
magnetic susceptibility of oxygen is very much greater 
than that of any other common gas: at 20^ C. and 
one atmosphere the volume magnetic susceptibility of 
oxygen is 4-142 x 10““ c.g.a.m.u., whereas that of nitro¬ 
gen, which is representative of the common diamag¬ 
netic gases, is - 0.40 x 10“® c.g.s.ra.u. The magnetic 
susceptibility of a gas is hence determined almost 
entirely by the partial pressure of the molecular 
oxygen in the gas;^ the effect of adding one atmos¬ 
phere of nitrogen is equal to that of decreasing the 
partial pressure of oxygen by 0.0028 atmospheres. 

The indication of the magnetic susceptibility of the 
gas in this oxygen meter depends on the behavior of 
a small test body surrounded by the gas in an inhomo¬ 
geneous magnetic field. The force on the test body 
due to the magnetic field is proportional to the differ¬ 
ence in volume magnetic susceptibility of the test 
body and the gas surrounding it. The operation of 
the instrument is accordingly analogous to the ordi¬ 
nary determination of the density of a liquid by 
weighing a solid body suspended in the liquid 
(Archimedes' principle). The test body in the meter 
is a small dumbbell consisting of two thin-walled 
glass spheres about 3 mm. in diameter connected by 
a small glass rod or tube about 4 mm. long; this 
dumbbell, which weighs about 2 mg., is cemented, 
together with a small mirror, to a silica fiber about 3 
microns in diameter and about 10 mm. long which is 
stretched across a silica fork. By rotating around the 
silica fiber, which serves as a torsion balance, the 
spheres of the dumbbell may move in an inhomo¬ 
geneous magnetic field. The field is produced by per- 

iThlB work wuh done in whole under Contract No>. 
NDCfc-8«. NDCro-200, OBJMsr-auft, and OBM8r-r>84 be- 
twern the California Institute of TechnoJowy and the Office 
of RclcntlHc Research nnd r>evelopment. which aaeinmca no 
reaponslbllUy for the accuracy of the etatements contained 
herein. 

^The paramasnotle nitric oxide, nltro/ren dioxide, 

and chlorine dioxide, M preeent, would also contribute largely 
to the magnetic auBCeptlbUlty of the gas. 


manent magnets (usually two Alnico V horseshoe 
magnets weighing about 5 ounces apiece) with suit¬ 
ably shaped soft iron pole pieces. The magnetic sus¬ 
ceptibility of the gas in the chamber (with gas volume 
about 4 ml.) surrounding the test body may be indi¬ 
cated on a scale by a beam of light reflected from 
the small mirror. 

Several hundred of the meters have been manufac¬ 
tured, the first few dozen by the California Institute 
of Technology, and the others by Dr, Arnold 0. 
Beckman, 11 West State Street, Pasadena 2, Califor¬ 
nia, who took over the production of the meter in the 
Summer of 1942. The meter is made in several 
models for various special purposes and to cover vari¬ 
ous ranges of partial pressure of oxygen. The pre¬ 
cision is dependent on the range; it is, for example, 
about ±1 mm. of mercury for a meter covering the 
partial pressure range 0 to 180 mm. of mercury. 
Some recording models of the instrument are avail¬ 
able. 

Our principal collaborators in the development of 
the instrument at the California Institute of Tech¬ 
nology were David P. Shoemaker, James B. Edson, 
Harold Herd, Dr. Herbert Sargent, Dr. Charles D. 
Wagner, and Beckie Bradford. Professor H. Victor 
Nelier gave us valuable advice and instruction in silica- 
fiber technique. 

Quantitative Differentiation of Minute 
Amounts of the Coproporphyrin 
Isomers (I and III) Based on 
Fluorescence Behavior^ 

Samuel Schwartz, Violet E. Hawkinson, and 
C. J. Watson 

Department of Medicine, University 
of Minnesota Hospitals 

The coproporphyria isomers have identical absorp¬ 
tion and fluorescence spectra (I), Other physical 
characteristics of differential nature, such aa the ester 
melting point and pH fluorescence curves, require rela¬ 
tively large amounts of crystalline material. The 
concentration of coproporphyrin in normal and patho¬ 
logical urines is usually in the range of 60-600 Y per 
24-hour sample, so that any method which requircB 
crystallization prior to determination of the peinentitge 
of isomers in the mixture is unsatisfactory, simply 

* Aided by grants from tbe John oad Mary R. MitfleHl 
Wouudtttlon, New York CUT, and the Medical Heoeareh Fitnd 
at the Qradnate School, tJnlverslty of Mlnacsota. 
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' t>ecaii8o of the time, effort, and expense involved in 
the isolation of orystaUine ester. Essentially the same 
is true in the ease of feoes. For the purpose of 
studying the excretion of the coproporphyrin isomers 
in health and disease, a relatively simple method was 
needed which could be applied to small amounts of 
urine and feces. Some time ago a procedure was 
described which permitted determination of the per> 
oentage of isomers in a mixture of very small amounts 
This depended upon a differential elution of the 
esters from a Tswett column of aluminum oxide. It 
was found impossible, however, to apply this method 
to urine with uniform results except where the por¬ 
phyrin ester had first been crystallized. This was true 
even though several hundred alternative methods of 
purification, preliminary to the elution, wore tried. 
Thus, although the method has considerable funda¬ 
mental interest and value, it is not of practical use¬ 
fulness. 

The purpose of the present communication is to 
record another and hitherto undescribed difference in 
physical behavior of the coproporphyrin I and III 
esters. This consists in a marked difference in rate 
of precipitation in 30-por cent acetone when the range 
of concentration of the total coproporphyrin is from 
2^70 Y per 100 cc. Since as little as 10 cc. of final 
solution are required, it is evident that' the method 
is applicable to the resolution of mixtures of from 
3 to 7 Y of total coproporphyrin. The phenomenon 
is characterized by a rapid disappearance of red 
fluorescence in Wood's light in the case of the type 
I isomer, while with the type III isomer the disap¬ 
pearance is negligible within li hours. In this range 
of concentration the solution is colorless, and the pre¬ 
cipitation is not visible. It is probable that the phe¬ 
nomenon is actually one of colloidal aggregate forma¬ 
tion which then proceeds to actual precipitation. 
Thus, it has been noted that after standing for 1 hour 
in a 30-per cent aqueous acetone solution, a consider¬ 
able amount of coproporphyi-in I ester will have col¬ 
lected on the sides of the glass tube. At this time the 
red fluorescence has disappeared, but if the fluid is 
poured out of the tube and a small amount of chloro¬ 
form is then poured in, the chloroform quickly gains 
an intense red fluorescence in Wood's light, obviously 
having dissolved porphyrin ester which had been de¬ 
posited on the gloss out of the 30-per cent acetone 
solution. 

The data shown in Fig. 1 reveal the striking dif¬ 
ference in behavior of the coproporphyrin esters I 
and m in 30-per cent aqueous acetone at 4® C. The 
disappearance of fluorescence is slower at room tem¬ 
perature, It is apparent in Fig. 1 that the rate of 
decline of the fluorescenoo intensity is considerably 


greater as the concentration increases above 30 y per 
100 CO. Thus at 30 minutes the fiuorophotometer read¬ 
ing decreased from 150 to 80, with a concentration 
of 30 Y per 100 cc., while with 60 y per cent the de¬ 
crease at 30 minutes was from 260 to 20. 

The distinction of the two isomers on this basis is 
not an absolute one, since there is also a slight diminu¬ 
tion of the fluorescence of coproporphyrin III. The 
difference in this respect is bo great, however, that it 
permits an approximate determination of the amount 
of each isomer in a mixture. It should be emphasized 
that the fluorescence of the coproporphyrin III dimin- 
ishes more rapidly at higher concentrations, so that 
these are not suitable for application of the method. 



Fio. 1. Fluorescence IntenHity of the coprophyrln methyl 
ostem (Isomer types 1 and 111) in 30-per cent ncetone at 4* 
C. The Immediate readluK nt 0 time was made prior to chill¬ 
ing. The time 1 b constont for all points on each of the curves. 
The diminution of fluorescence Intensity for any given concen¬ 
tration In thus represented by the distance from the 0 curve 
(immediate reading) to the appropriate curve below. 

During the past two years the method has been 
satisfactorily applied to the coproporphyrin analysis 
of many 24-hour urine samples, botli from normal 
individuals and in various diseases, 50-250 cc. aliquots 
being employed for the determination. A considerable 
preliminary purification is necessary, including ether 
extraction of the porphyrin from the urine, concentra¬ 
tion from the ether by extraction with 6-per cent 
HCl, , methyl esterification, and chromatographic sepa¬ 
ration of the total coproporphyrin ester on a Tswett 
column of calcium carbonate, following which the 
fluorescence intensity in 30-per cent aqueous acetone is 
measured in a Klett fiuorophotometer, using a 3-mg.- 
per cent aqueous solution of fluorescein as a stand¬ 
ard. A reading is taken at once and again after the 
solution has stood at 4® C. for IJ hours. The approxi¬ 
mate proportions of coproporphyrins I and III in the 
original mature are then determined by reference to 
the data shown in Fig. 1. The validity of the results 
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for both urine and feces has been confirmed repeatedly 
means of isolation of the crystalline ester and de¬ 
termination of its melting point. This, of course, 
merely establishes the predominating isomer typo in 
the original mixture. No discrepancies have been en¬ 
countered between this and the differential precipita¬ 
tion method as described above. 

In order to avoid the necessity of correction for the 
small residual fluorescence of coproporphyrin I when 
its initial concentration is less than 20 y per cent, and 
for the slight diminution in fluorescence intensity of 
coproporphyrin III at all concentrations employed 
(see Fig. 1), a curve has been prepared for various 
mixtures of the isomers, reference to which permits 
determination of the percentage of each in a given 
mixture. These data, together with details of the 
method as applied to urine and feces and the results 
obtained in various diseases, will bo described in 
separate communications. 
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The Use of Ultraviolet Light in Tracing 
the Course of a Drug Through the Body 

CuABLES H. Taft 

Medical Branch, Tho University of Texas, Galveston 
and 

The Marine Biological Laboratory, Woods Hole, 
Massachusetts 

It seems possible, if one takes advantage of the 
fluorescence of various drugs under ultraviolet light, 
to trace their course through an animal’s body. A 
timetable of tho drug’s appearance in the different 
organs might be set up. The greatest concentration 
of a drug in, and the disappearance of the drug from, 
a given organ might be judged by the degree of 
fluorescence of that organ. This is shown to be true 
in the case of the quinine derivative, quitenine, which 
is prepared by oxidizing the vinyl group of quinine to 
the carboxyl group with a permanganate. 

Quitenine was chosen for this purpose because of 
its intense purple fluorescence and because it can be 
injected in a fairly sizable dose (2 mM/kg.) without 
killing the animal. The toadflsh {Opsanua tau) was 
used as the experimental animal since considerable 
knowledge of the action of quitenine on this animal 
is available (I), The drug in doses of 2 mM/kg. as 
quitenine dihydrodiloride was injected subcutaneously 
into the side of the fish behind the dorsal fin. Sloughs 
dei^oped at the site of injection in a few days. The 


fliih were killed by a blow on the head and opened 
just before examination. The souroe of ultraviolet 
light was a Hanovia Chemical and Manufacturing 
Company Inspectolite, which gives a light of about 
3,660 A.U.^ Ail observations were made in a dark 
room, with the eyes well dark adapted. 

In visible light there is not any significant difference 
in the appearance of the viscera of the uninjected and 
injected fish except tliat there is more variation in the 
color of the gall bladder in the injected fish. Under 
ultraviolet light tho organs of the uninjected fish 
show no fluorescence with the following ezoep^ons; 
the gall bladder shows a faint yellowish fluoresoenoe, 
and in some oases the full urinary bladder shows a 
strong white fluorescence. 

The injected toadflsh were killed at daily intervals, 
until they showed no more fluorescence than the unin¬ 
jected fish, and examined under ultraviolet light. For 
the first six days the markings on the skin are much 
more noticeable in the injected than in the uninjected 
fish. The injected animal fluoresces, this being espe¬ 
cially noticeable in the eyes. For the first two days 
after injection the cut edges of the skin and muscles 
show marked purple fluorescence as does the mixture 
of blood and body fluid that is in the body cavity. 
The gut shows a strong purple fluorescence for two 
days and a weaker one the third day. There is no 
marked fluorescence at the site of injection until a 
slough develops. The slough gives a strong purple 
fluorescence until about the seventh day after injection 
and then gradually weakens, giving a red fluoresoenoe, 
probably due to some infection. Organs other than 
the liver, gall bladder, kidney, ureters, and urinary 
bladder do not fluoresce with the exception of the 
ovaries, in which at times the eggs, in injected and 
uninjected flsh, give a brilliant golden fluoresoenoe. 
This is probably connected with their stage of develop¬ 
ment and is independent of the drug. 

These observations show that when quitenine is in¬ 
jected subcutaneously into the toadflsh it is at first 
widely distributed throughout the body and that k 
large part of it is rapidly concentrated in the liver. 
The kidney is a very dense organ, and it would require 
a high concentration before any fluorescence would 
show. This is attained by the fourth day, altbou£^ 
the excretion had begun on the second day, as is 
shown by the fact that the eraniad end of the ureter 
shows a purple fluoresoenoe. The drug in the liver 
begins to disappear on the ninth day, that otgSn 
being practically free of the drug by the t6U& day* 
The concentration in the kidney become loi^ alas oh 
the ninth day, and in at least some fish the deteetal^e 
eoucentrotion in the urine disappears on te^ 
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da^i when ttte ivauiAd end of the ureter Is white and 
the eaudal end shows a purple fluoreseenee. 

It is showu that it is possible to trace the passage 
of a fluoreeeent drug through the body with the use of 
ultraviolet light* If the drug were injected iiitraven> 
ously it would appear and probably disappear from 
the organs in a much shorter time. Experiments are 
in progress to trace various fluorescent drugs in mani' 
mala after intravenous administration* 

Reference 
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Modification of Metabolism Apparatus ’ 

W. Jakes Ijeach 

Depodrtment of Biology, Temple University 


Basal metabolism in man is commonly calculated on 
the basis of oxygeu consumption. Clinical types of 
testing apparatus are designed for determining either 
(1) the amount of oxygen oonsumed during a deflnite 
period of time ot (2) the time required for the con¬ 
sumption of a definite quantity of oxygon. The prin¬ 
cipal advantages in using a clinical type of apparatus 
are in their simplicity of operation and in computa¬ 
tion of results. This type of apparatus is, however, 
not well adapted for metabolism studios that involve 
other than resting or basal conditions. The purpose 
of this report is to describe a modification of a stand¬ 
ard type apparatus to broaden its usefulness in 
studies of oxygen consumption under various condi¬ 
tions of activity. 

The essential feature of the present modifieation is 
the inclusion of a regulator valve and rate-meter tube 
(Rotameter),® which is inserted in the oxygen intake 
line of a standard closed-circuit apparatus of the 
Benedict-Both type. The setup is shown in Fig. 1. 
With these additions, oxygen can be delivered at con¬ 
stant and measured rates simultaneously with the con¬ 
sumption. By adjusting the flow from a predicted 
demand (from standard tables) to the actual require¬ 
ments a direct reading of the consumption con be 
made. In this case the oxygen-consumption line be¬ 
comes parallel to a horixontal base line (Fig. 2, 
line A). 

A Mef discussion of the data shown in Fig. 2 will 
illustrate a method of using the apparatus and sug¬ 
gest furtb^ appUcations. 


am eapeclallr Indebted tb Ur. Georse K. Porter, of 
Qatboio. PennsylvanU, tecbnlcnl authority on Rotometors; 
to Mr. Matold A. Hopsina, Philadelphia oervloe repreoantatlye 
mrJmidlc^Both apparatus; ana to Mr, Warren B. CoUIom 
W ho oni^M ebme^ct th« materimla with which a 
finentloaed in text) was conatructed. 
rlRot^eter” la a flow-rate meter of the '‘variable 
Jh^pCt The mfUfring alement te a rotatliur free float 


The initial oxygen-eonsumption line (A) was ob^ 
tained on a subject by adjusting the flow to 260 cc. 
O 2 per minute, at which point the delivery and eon- 
sumption balanced. This amount was delivered at flO 
Iba. pressure throughout the teat period, and repre¬ 
sents the oxygen requirement under resting condiUona 
(after one hour reclining). At (B) the subject was 



Fiq. 1 . A diagram of metabollHin apparatus of tha 
Benftdlct-Rotb type showing the assembly of the regulator 
valve and Rotameter. 


detached from the circuit, and while prevented from 
respiratory exchange with outside air, he ran down 
and up a flight of stairs and then was reconnected into 
the circuit The duration and character of the re¬ 
covery period (payment of oxygen debt) is shown 
by the curve (C), and the amount of oxygen required 
for performing the work is represented by the vertical 
distance between the level of the initial resting line 
(A^) and the secondary oxygen consumption line (D). 
The line (D), in leveling off, ^ows that full reeovezy 
ha# been effected. 

Calibrations of the particular Rotameter which we 
have been using give aconrate deliveries within a range 
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of from 200 to 800 cc. per minute. In this ran^fe the 
float moves through a distance of' 125 mm. This 
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Fid. 2. A kymogrnphic recording of the effect of a 
Btalr>cllmbing eiorclHp on metabollom. Note recovery period 
as shown by the curve (C). 

Rotameter was designed to measure small flows of 
liquids used in aviation equipment. Obviously, n tube 


of greater length with a similar raiige of delivery 
would aid in more precise reading. 

Corrections for temperature and pressure for the 
Rotameter delivery are negligible and may be disre¬ 
garded. Such corrections, however, are necessary for 
gas in the spirometer^ 

My principal purpose in designing the modiiication 
was for use in connection with class work of a course 
called “Applied Physiology.” The report is given 
here with the thought that investigators more espe¬ 
cially interested in metabolism studies may be better 
able to further deveJop the present modification. Our 
experience with the apparatus as shown in Pig, 1 indi¬ 
cates the desirability of redesigning other parts of the 
apparatus, especially for use with the Rotameter. 
One modification we have tried is the substitution of 
a respiratory bellows in place of the water spirometer. 
This makes respiratory movements much easier on the 
subject but increases difficulty of computations. Re¬ 
finements in the construction and assembly of the 
apparatus would obviously contribute to greater ac¬ 
curacy and also further broaden its application. 


Letters to the Editor 


The McDonald Observatory 

Tour au noun cement of appointments at the Yerkes and 
the McDonald Obuervatorioa (Science, 1946, 103, 80), 
should bo corrected to the effect that the McDonald 
Observatory is a part of the Univoraity of Texas and 
not of the University of Chicago. Appointments for 
both observatories are made by the University of Chi¬ 
cago, but the University of Texas owns the McDonald 
Observatory and approves the appointments. 

Otto Struve, Director 

The W. McDonald Observatory, Fori Davis, Texas 

Museum of Science and Industry 

In Science {1946, 103, 17) you refer to our sister 
institution in New York as “The Museum of Science 
and Industry.” This is misleading even though you 
add the words “Rockefeller Center, Now York,” We 
feel, in view of the history of the, two institutions, that 
we are entitled to have our museum associated with that 
name. 

The New York museum was founded under the name 
of '' The Museum of the Peaceful Arts, *' while ours car¬ 
ried the name “The Bosenwald Industrial Museum,” 
When we changed our name to * * The Museum of Science 
and Industry,” they changed to “The New York Mu- 
eenm of Science and Industry.” At that time we pro- 
teated the close copy of our name, but they declined to 
ohange, claiming that the qualifying words “New York” 


made the distinction clear. Certainly, to leave off these 
words ijs unfair to this institution, which considers itself 
entitled to its proper designation before the pubic. We 
will appreciate your consideration of this point. 

Bussell H. Anderson 
Museum of Science and Industry, Chicago 

Malaria and Rainfall Periodicity in Palestine 

The war has demonstrated the vital necessity of medico- 
geographical work. Yet, in order to be useful, it seems 
to us that future work in this field should avoid some 
of the pitfalls found in Dr. H. de Terra*s “Rainfall 
periodicity in relation to malaria and agriculture in the 
Near East*’ (Science, 1946, 101, 629-631). 

Studies in medical geography should be based not only 
on geography, but equally on medicine. Of course, ex- 
oossive or insufficient regional rainfall is one of the causal 
factors of malaria epidemics, and such correlations have 
been attempted since the time of Hippocrates. (A. Hirsch 
bos provided a survey of such attempts, which were par¬ 
ticularly numerous about a hundred years ago, in Band- 
book of Geographical and Historical Faihology, Liondon, 
1888, Vol. I, pp. 258 ff.) It is not possible, however, to 
predict malaria epidemics simply on the basis of probable 
maxima of rainfall, for to do so is to reduce the compli¬ 
cated process underlying a malaria epidemic to one simple 
factor; the quantity of anopheles. (I. J, KHgler, who 
is one of Dr. de Terra’s main sources, makes the follow- 
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ing inkpCrtaiit Atrictures on tbe use of rain Btatistica izi 
The epidemioloi^p and control of malaria in Pdleatine 
(Ohlaago, 1980); '^The importance of rainfoU aa a factor 
in the formation of breeding places depends as much— 
Bometimes more—upon the distribution aa upon the total 
volume ’ * (p^ 6). Most of tbe anopheles breeding places 
in Palestine are due however either to century old neglect 
by man or to man’s carelessness” (p. 11)•) We know 
today that fluctuations in the immunity of the population 
are an essential factor in the genesis of a malaria epi* 
domic (L. W, Hackott. Malaria in Europe, London, 
1937, pp. 217 ff.). Fluctuations in spleen mass which 
express the amount of ”immunity” or ”premunition” 
seem to offer a far more reliable factor for prediction 
of malaria epidemics than rainfall curves. Preceding 
years of drought, whicli reduce endemieity and therefore 
premupition, and which break down the cattle barrier, 
may in this sense contribute at least as much to an 
epidemic as the rainfall period itself. There are other 
possible factors also, o.g. increased gumetocyte produc* 

tion, which should be taken into consideration. 

* ' 

In a region such aa Palestine, where the rate of malarial 
infection is always high, the mass Importation of nonim- 
munes is likely to be more important in setting off an 
epidemic than the importation of carriers. This is appli¬ 
cable to the situation in Palestine in 1917 w'hen soldiers, 
and to other years when colons and laborers, were moved 
about in largo numbers. In addition to these, the social 
dislocations of war bring many other disturbances which 
are conducive to spreading malaria. It seems more likely 
that Greece and the Balkans suffered from similar epi¬ 
demics in 1917 because of similar sots of causes, some 
of which were social, than because of ” similar rainfall 
regimes” with Palestine, which they do not have. (Pales¬ 
tine has a typical Mediterranean regime of winter cyclonic 
rain and summer drought. Except for Greece, none of the 
Balkans has such a rainfall distribution. The Adriatic 
coast is an area of high year-round rainfall. The rest 
of the Balkans, except Greece, are marked by a strong 
concentration of summer convectional rains.) One should 
note in this connection that parts of France and Flanders, 
certainly not similar to Palestine in rainfall regime, also 
had epidemics In 1917. 

The weakness of a unitary explanation of malaria in 
Palestine is illustrated by the impossibility of predicting 
malaria in Palestine from de Terra’s graph. The graph 
would, for Instance, suggest epidemics at least in 1914 
and 1929. But no such epidemics were observed. It will 
be shown below that the evidence is not good for epidemic 
malaria In the years noted on the gtaph. These contradic¬ 
tions can be understood only if aU factors contributing 
to malaria epidemics are taken into account. One of the 
moat important Is social change. Even if excessive rain 
should occur In cycles of 10 to 12 years over the Holy 
Land, its chances of producing a malaria epidemic would 
depend largely on Its always encountering equally miser¬ 
able iooioeconomic conditions and equally susceptible 
populations. This, fortunately, is neither necessary nor 
lik^. 

ThM methodologleal eonaiderations are independent 


of the validity of the data on epidemics and rain eydes. 
XJnfortunateJy, the evidence advanced for epidemics in 
1904,1911-12, and 1926 seems inadequate. That Cropper 
found a high rate of infection in 1904-05 is no reflection 
of an epidemic in this period, but simply of the fact that 
he made Ms inquiry in those years. The same holds 
good for the data of Brueon and ^Goldberg in 1911-12. 
The epidemic of 1917-19 did not actually conform to rain 
statistics and stop in 1919, as de Terra assumes, but con¬ 
tinued into 1920 and 1921 (see Kligler, p. 157). The data 
concerning the ” epidemic of 1926” which we have been 
able to collect are far from indicating a ” rapid rise of 
malaria infections” in 1926. For example, G. J. Schnei¬ 
der {Organisation und Erfolg der Malaria Belcampfung 
in Paldftina, Jena, 1928) has collected the following 
data: 

Percentage of malaria caHCs Infections la region supervised 

in all clinic patients by Malaria Research Units 

1022 7.17 «8.4 

1023 4.9U 84.8 

1024 4.12 18.2 

3026 2.27 9.8 

1020 2.04 11.0 

Spleen Index census 

November 1926 .. 4.6 per cent 

November 1926 . 1.7 per cent 

The rainfall cycles are equally open to doubt. The 
theories of correlation of sunspot maxima and rainfall, 
and of the cyclic occurrence of rainfall maxima, are too 
speculative for anyone to be able aa yet to interpret un* 
analyzed curves in accordance with them. 

Although de Terra states that for Palestine “meteoro- 
loglc recordings go back sufllcicntly in time to permit of 
definite conclusions as to the periodicity of rainfall and 
water supply,” such periodicity is neither evident in hia 
figure nor demonstrated in his text. He shows rainfall 
curves for throe stations for the years 1874 to 1939 and 
for the fourth station an unbroken record only from 1920 
to 1938. The last is too short to be useful except in com¬ 
parison with the other curves with which, however, it 
shows poor correlation. The three long-range stations 
also show poor agreement with each other. A very wet 
year at one station is a very dry year at another. It is 
dii&cult to sec any way of predicting rainfall from such 
irregular curves. 

The agreement with the solar cycles shows the same 
picture. Wet periods of individual stations occur both 
at sunspot maxima and minima. One must ask if there 
is even a rough correlation. De Terra states that he has 
under way a special study on possible periodic shifting of 
the cyclonic storm tracts in the Eastern Mediterranean. 
It is to be hoped he will demonstrate more clearly any 
periodicity he may find in hie data. 

It may well be that one of the necessary conditions for 
a malaria epidemic in Palestine is maximum rainfall. But 
even If rainfaU periodicity could be ” better recognized 
and substantiated,” it is unlikely that this alone could 
”lead to the prediction of conditions conducive to malaria 
epidemics. ” No one expects Hr. de Terra to be a malaria 
expett. We regret, however, both that he did not analyze 
his dlmatic data further and that he did not collaborate 
with other scientists who could have helped him better to 
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evaluate th« role of weather and dixnate in malaria. Any ^ 
effort in the field of medical geography is highly deairable, 
and should he encouraged; but we feel that in order to 
contribute effectively to a scientific understanding, med¬ 
ical geography will have to study the phenomeua in all 
their complexity and keep clear from premature and over¬ 
simplified conclusions.. 

Kbwin H. Aokbbknscut, M.D. 

Oboeob P. Cabteb, Ph.D. 
The American ifu^cwm of Jt^atural Uistory 
The Johns Hopkins Vniveraity 

Supplementary statistical data which I received, after 
publication of my article, by courtesy of the president of 
the Hebrew University of Jerusalem, and which are at 
present not available to me in Mexico, show rather well 
the relationship between rainfall maxima and peaks of 
malaria mortality. Even if the data given for previous 
malaria incidence in Palestine are inadequate, it is never¬ 
theless suggestive to see the epidemics of (if I remember 
correctly) 1935 and 1939-40 occurring in years of greater 
rainfall. As for the irregularity of the rainfall cycles, 
seemingly apparent for certain stations, it must bo re¬ 
membered that such discrepancies may well be due to local 
microclimatic factors arising out of peculiar topographic 
location. However, this cannot distract from the general 
impression of periodicity. As for the cyclic control of 
these epidemics, it would seem that late spring rains in 
between the major rainfall peaks possibly introduce an¬ 
other climatic element which deserves further study in 
relation to malaria epidemics. While it is apparent that 
present data are suggestive rather than conclusive, I 
would personally only welcome a fuller investigation of 
this important problem of medical geography, not only 
through closer cooperation with medical specialists but 
through an effective and intonaivo field study in the Near 
East. Only thus will it bo possible to eliminate the in¬ 
adequacies disclosed by this discussion. 

H. m Tkbea 

Mexico, I), P. 

Virus Encephalomyelitis in Buffaloes 

In the western part of the Szechuan province, China, 
there is a disease among water buffaloes known as ^ * Sze- 
giao-han” (meaning ''four-legs-eold'*) to the farmers. 

It occurs more in wintertime than in the hot seasons, and 
young and old buffaloes seem to be equally affected. Its 
occurrence in other provinces is also suspected, though 
not proved. A report of the disease in the scientific 
literature has not appeared before. 

Onset of the disease is usually abrupt. The first 
symptom is a paralysis of the hind legs and inability 
to Stand. The paralysis quickly extends to the fore legs 
and may be of either a spastic or flaccid type. Animalii 
apparently well the day before may be found lying ill 
in the stable the next morning with all four legs rigidly 
extended. The body temperature is usually subnormal 
from the beginning of the illness. As death approaches, 

U often drops to below 35*^ 0. Only occasionally is a 


niiddle*grade few observed. The snrfaee temperatnie 
of the legs feels colder than normal and thus the luone. 
Sensation of the akin is dulled, especially over ihe 
paralyzed parts. In severe cases there is complete ahes<- 
thesia of the whole body surface except over the head. 
Appetite and rumination are decreased and later entirely 
lost. Other rarer syniptoms are retention or itieonri- 
nenoo of urine, colic pains, bloody discharge from the 
anna, tremors of the muscles, and rigidity of the heck. 
The respiratory and drculatory systems are eompara* 
tively less affected. Consciousness is retained and sx- 
eitement absent. The course of the disease is usually 
short, most animals dying within one to two days. The 
mortality rate is very high (probably over 96 per cent). 

On post-mortem examination, the central nervous sys^ 
tern is usually found to be highly congested. There may 
be hemorrhages under the meninges and petechiae in the 
spinal cord. The cut surface of the brain, however, 
looks apparently normal. Occasionally there is a gela¬ 
tinous infiltration in the epidural space of the vertebral 
canal. Besidea those changes in the nervous system 
there are always signs of septicemia of the whole body. 
Hemorrhages may be found in different organs. Con¬ 
stant and especially marked are hemorrhagic gastro¬ 
enteritis, cystitis, tracheitis, and endocarditis, and occa¬ 
sionally offusiona in the serous cavittes. The parenchy¬ 
matous organs show signs of albuminoid degeneration. 
Cultures taken from the blood and central nervous system 
are invariably negative. 

Histological examination of the central nervous system 
reveals congestion and capillary hemorrhages in addition 
to the petechiae already visible to the naked eye. The 
nerve cells of the brain and spinal cord are mostly degen¬ 
erated. The cytoplasm may be either swollen or, more 
often, shrunken so that the cells become irregular In 
contour. The nucleoli are masked by the deep staining 
of the pyknotic nuclei. In some cells there is complete 
dissolution of the nucleus and tigrolysis of the Nissl sub¬ 
stance. The degenerated nerve cellg are soon Invaded 
by glial cells. This phenomenon of neuronophagia is 
especially marked in the pyramidal cells of the cerebral 
cortex and hippocampus, but less so in the Purkinje cells 
of the cerebellum and ganglion cells of the spinal eord. 
Perivascular spaces of the blood vessels of the brain are 
often dilated owing to an accumulation of edematous 
fluid. Adventitial proliferation Is frequently seen, but' 
perivascular iuflltxation is rarely encountered. There 
may be a mild degree of gliosis in the brain substance. 
Oeeasionally a small artery under the pia mater is throm¬ 
bosed. Otherwise, the meninges are essentially negative. 
Inclusion bodies, whether intraeytoplasniie or intra¬ 
nuclear, are not found. 

In view of the facts stated above, the author believed 
this disease to be an eneephalomyelitis eaused by a 
filtxable virus. Experiments were soon planned and 
eqndacted to test its transnussibiUty to other animals. 
Brains and spinal cords of two buffaloea wbi^ bad died 
of the disease were ground up in sterile nor^ 

filtered through Beits B. K. filters. The baolinto 
Ifbe, eter fUtrates were injected into goabv 
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rabbits, pigeons, mice, a buffalo, and a abeep. Although 
the results in the sheep, mice, and pigeons were not suffl- 
ciently consistent to warrant a conclusion, the disease was 
found to be dehuitely transmissible to the rest of the 
experimental animals. A similar encephalomyelitis could 
be produced in the buffalo and goats by intravenous in¬ 
oculation and in guinea pigs and rabbits by intracranial 
inoculation. Serial passage, however, was possible only 
for three generations in the guinea pig and two genera¬ 
tions in the rabbit and goat. In the case of the buffalo, 
extensive experimentation was prohibited by its high 
cost, but judging from the typical symptoms and severe 
lesions produced in the only buffalo used, serial passage 
in this animal soomod to be easier than in any other host. 

The incubation period among the experimental animals 
varied from 1 to 58 days and was shortest in the goat. 
The experimental disease in the buffalo resembled in 
every respect the natural infection. It developed sud¬ 
denly on the twelfth day after injection, with subnormal 
temperature, paralysis of the logs, rigidity of the neck, 
and anesthesia of tho body surface. Tho animal died 
about 14 hours after the onset of the symptoms. In the 
other animals, the course of the disease was even shorter, 
most of them dying within several hours. Invariably in¬ 
cluded among the symptoms were a lowering of the body 
temperature and a paralysis of the extremities. Upon 


histological examination, ene^haloinyeUtic cbaniges were 
always present. Cultures of the blood ai^ central 
nervous system have never yielded any bacterial growth. 

Attempts to cultivate the virus were not successful. 
Chick embryos of B~10 days were inoculated on the 
allantoic membrane according to the method of Burnet. 
The birds seemed to be little affected by the virus and 
were hatched just as usual. Whether the titer of the 
virus had increased in the embryos was, however, not 
determined. 

Tho disease seemed to be nontransmisidble to human 
beings. lu areas where the disease is prevalent, no 
human case has ever been reported. In our experimental 
work, the author and his assistants have never worn any 
rubber gloves or observed any other precautions, and 
yet none of us has ever contracted the disease. 

Judging from its seasonal incidence, symptomatology, 
pathology, and infoctivity to other animals, the author 
believes tho disease to bo a separate entity and different 
from all other known forms of onccphalomyelitis. 
Further experimentation on the disease is still in prog¬ 
ress, and a detailed report is in preparation. 

T. 8. Sheno, M.D., 

Dcpartmmt of Animal husbandry and Veterinary 

Medicine 

National Central University^ Chengtu^ China 
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Principles of physics III: optics, Francis Weston Sears. 

Cambridge, Mass.: Addison-Wesley Press, 1945. Pp. 

viii + 331. (Illustrated.) 

The drat course in physics at the Massachusc^tts Insti¬ 
tute of Technology requires two years and is taken con¬ 
currently wuth analytical geometry aud calculus. The 
result is that the present volume and the two earlier 
companion volumes of Sears' Principles of physics series, 
which servo as texts for this course, are far above the 
usual ono-year elementary text in scope, rigor, and de¬ 
tail. Indeed, this book promises to be a competitor to 
the usual intermediate texts in optics, and will probably 
be couaidorod in this connection by schools whose physics 
nxajors have not had the benefit of a first course as thor¬ 
ough as that at M.I.T. 

It has much to recommend it. The unconscious tech¬ 
nical slang and conventions of the usual textbook presen¬ 
tation are here carefully translated into operational 
meaning. Well-chosen plates (on color and on diffrac¬ 
tion), and three-dimensional lino drawings which have 
a rare feeling for space and projection, aid in setting a 
new standard in clarity of explanation. An attempt is 
made to justify qualitatively the few equations which 
cannot be derived by first-year calculus. 

Much care was evidently spent in bringing the book 
up to date. The results are especially noteworthy in 
the chapters on Photometry and Color, which are better 
oven than those of any current intermediate text, by 


virtue of the recent discussion and clarification in these 
areas. These two chapters on psychophysical units per¬ 
haps belong whore they are, at the end of the book; 
but one may hope that optics, even in elementary courses, 
will some day be swallowed up by radiometrics, in which 
the quantities will all be measured in physical units, 
which can bo then be discussed at the place where they 
belong in an exact science—that is, at the beginning of 
the course. 

Borne minor objections may be noted. Bigorous physi¬ 
cists will find fault with several equations which are " 
dimensionally sloppy. SpectroscopUts diould protest 
against new texts which continue the emphasis on wave 
lengths rather than frequency or energy, but, of course, 
the author cannot be blamed for following the custom. 
Students will find difi^oult, as always, the unfamiliar 
thermodynamic point of view in the chapter on Ther¬ 
mal Eadiation, as well as the unnecessary proliferation 
of units and symbols in Photometry and Color, 

There are only a few mistakes. Several of them 
occur in the chapter on Polarisation whldi, though 
good, seems less carefully written than the others. In 
particular, reflection and refraction are confused in dis- 
ouBSing mirages and ^‘looming.’' Fermat's prineiple 
of ^'extreme tune" is restricted to "least time," l^us 
naiiking impossible the seeing of inverted images in a 
concave mirror I The false statement ie made that the 
wave fronts in a biaxial crystal are elEpsOlds. 
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On the whole; the booh is one of the finest of element 
iftry-intemedlate texts now in the field and should be 
one of the easiest from which to teach, except perhaps 
for throe or four loss superior chapters out of the thir¬ 
teen. The present volume suffers somewhat in attrac¬ 
tiveness as a result of wartime paper restrictions. 

John B. Platt 

VniveTfity of CHioafjo 

The chemical process industries* R. Norris Shrcvc. New 

York: McGraw-Hill, 1945. Pp. xiii + 957. (Illus¬ 
trated.) $6.00. 

This is a most worthwhile reference text for all chem¬ 
ists, chemical engineers, chemical executives, chemistry 
and chemical engineering students, and others who arc 
interested in an up-to-date and detailed account of the 
production methods for the manufacture of most of the 
more common chemicals and chemical products. Shrevo *0 
book is a welcome addition to our industrial chemical ref¬ 
erences, of Which there are several excellent books of 
recent edition, for it brings together for the first time a 
closer relationship of the unit oporntions and unit proc¬ 
esses involved with the actual industrial procedures. Tliis 
)H most esflCTitial for a better scientific and engineering 
understanding of these chemical processes. 

The book is written from the viewpoint of the teacher 
and therefore serves well as a text for industrial chemistry 
courses. A discussion of the fundamental principles of 
chemical engineering as treated in a general way in the 
early chapters will provide the student wuth a bettor ap¬ 
preciation of the design, operation, and control features 
of the processes to bo discussed later. Instead of ar¬ 
ranging the processes in the usual order of sulfuric acid, 
phosphorus, soda, methyl alcohol, or aniline, the author 
covers these processes in a more logical fashion under 
groupings according to related manufacturing industries 
involving similar raw materials and choinicaJ changes, 
such as fuels, ceramics, sodium salts, electrolytic products, 
paints, soaps, plastics, organic intermediates, etc. These 
are presented from an over-all standpoint to include the 
fundamental chemistry involved in the transformation of 
the raw materials into finished products, the process 
operations with specific conditions required, the essential 
design and construction features of the equipment, prop¬ 
erties and industrial applications of the chemical products, 
and the economic aspects of the process. Interspersed 
with the descriptive material are many illustrations of the 
plant equipment as well as typical flow sheets of the proc¬ 
esses which are of help in obtaining a clearer idea of the 
manufacturing methods. At the end of each chapter are 
problems and questions concerning the processes under 
discussion which enable the student or reader to deter¬ 
mine in a practical way his mastery of these subjects. 

There are few errors to be found in the text, which is 
a compliment to the author and aides for their careful 
collection of Information, compilation of data, and pains¬ 
taking pr^entation of intricate details of so many chem¬ 
ical proeessos. The only eritioiem to be offered by the 
wiviewer is the reduced sine of the flow sheets, whidi 
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makes tliem difficult to follovr. Also, the organic section, 
presented mainly in the last two chapters of the boi>k, i» 
considerably brief in many respects and might well have 
boon expanded to include more specific infurnmtiou on 
these processes, in keeping with the importance of the 
synthetic organic chemical industry, which is fast as¬ 
suming a major proportion of the whole chemical in¬ 
dustry. The treatment of the organic processes is much 
below the fine standard of the remainder of the book. 

Jambs M. Church 

Columbia Universiiy 

War neuroses, Roy R. Grinker and John P. SpiegeL 

Philadelphia: Blakiston, 1945. Pp. ix + 145. $2.75. 

This book was written in the military theater in Africa 
at the end of the Tunisian campaign and first published 
in September 1943 by the Josiah Macy, Jr. iF'oundation. 
Because of military rostrictionB it received limited dis¬ 
tribution at that time—principally to medical officers in 
the Armed Services. In the present edition only a few 
deletions and minor revisions have been made. 

The subject matter, facts, findings, and opinions are 
based on tho authors^ observation of patients with acute 
neurosis in both Ground Forces and Air Forces personnel 
of British and American troops. Nine clinical syndromes 
are described: (1) free-floating anxiety states, severe 
and mild; (2) somatic regressions; (3) psychosomatic 
visceral disturbances; (4) conversion states; (5) de¬ 
pressed states; (6) concussion states; (7) exhavisUon 
states; (8) psychotic states; and (9) malingering. Each 
syndrome is illustrated by one case history or more. 
Those are very brief and contain little in the way of 
personality evaluation. This is an understandable defect 
in view of the environmental situation under which the 
authors were working, 

Tho types of therapy used were narcosynthesis with 
sodium pentothal, brief psychotherapy, convulsive shock 
therapy (with frenisol, a British equivalent of metrasol), 
continuous sleep, occupational therapy, group therapy, 
and general convalescent care. Emphasis is given to 
narcosynthesis, which is used to induce a seminarcose 
state during which tho patient relives his traumatic com¬ 
bat experiences. The authors do not mention that many 
workers for some years have been using this general un¬ 
covering technique with sodium amytal with some success 
in both military and civilian neuroses and psychoses. 
Credit for such work goes to Bleckwenn, Horsley (Eng¬ 
land), Broder, Palmer, Bracoland, and others. No credit 
should be withheld from Grinker or Bpiegel, for they 
probably are the first American psychiatrists to use this 
type of treatment in World War II. 

ITar neuroseg is a dramatic presentation of tense life 
situations involving human emotions and body responses 
expressed in a time of unusual stress—a global war. 
Civilian psychiatrists and associated workers in the field 
should gain additional insight into the neuroses of war 
from this volume. 

Apdibon M. Duval, M.D. 
SUedbeih*g SotpiitU, W4$kinpto», D. C. 
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see in our own Navy personnel, and to foster their 
professional careers. They often languished during 
the times of peace, but flourished during war, after 
each of which they accumulated more power and 
authority in the nation, as the history of Europe 
shows. 

Planning for the next war, including full utilization 
of national resources, became the accepted national 
practice, with a general staff continuously engaged 
in making strategic plans and conducting maneuvers, 
designing and testing new weapons, and preparing 
their forces for action. These professionals, win or 
lo»e, enjoyed their rank and privileges and their irre¬ 
sponsibility. In every largo country today, profes¬ 
sional military and naval men now exercise these 
enormous powers with weapons of unprecedented 
power of destruction, now enlarged by the atomic 
bomb. They are no longer just agents of the national 
government: they are now the principals who can 
and do determine policies and make the decisions that 
commit the whole nation to aggressive warfare and 
conquest. To permit these individuals to continue 
their irresponsible careers of deliberately planning, 
and thereby often provoking, war has become intoler¬ 
able. 

It is clear that the United Nations Organization, 
made up of representatives of the several national 
states, will be at the mercy of these irresponsible 
military men especially in those countries where they 
can, and do, dictate national policies and international 
relations. If this attempt to establish some form of 
world wide organization for maintaining peace is to 
function more effectively than the League of Nations, 
these irresponsible and often ruthless military leaders 
must bo made accountable and brought under some 
effective world control. 

The Niimberg trial, therefore, is the first attempt 
to curb these irresponsible individuals in the interest 
of establishing world order and limiting militarism, 
with its conscription of man and woman power and 
mobilization of all national income and resources for 
total war. 

The military and naval men outside of Germany 
are not happy over this trial since it strikes at their 
traditional privileges and threatens to deprive them 
of their irresponsible power by denying them the pro¬ 
tection of the time-honored pleas of obeying orders 
and being patriotic. • 

Yet this doctrine of responsibility cannot be limited 
to the army and navy high command. It is clear that 
m Germany the owners and managers of large heavy 
industry and of technical works worked closely with 
the General Staff to plot and prepare for war and to 
wags war. Likewise, the flnanoial groups were equally 


involved in this plotting and did their full share to 
expedite the all-out war effort and the looting of con¬ 
quered countries. 

Once this principle is established there is no valid 
reason for not extending it to all the warmongers, 
the writers and publicists, legislators, and indeed all 
those who publicly demand war against any nation 
they dislike or wish to despoil, or who surreptitiously 
foment war. 

Scientists and the Principle op RESPowsiaiLmr 

Thus, we must ask about extending this principle to 
the scientists, since it is clear that through research 
and experimental applications (such as bombs and 
rockets and radar) they are now the key group in 
planning and preparing for war. The atomic Immb 
has made this plainly evident and thereby has clari- 
fled the basio issue of responsibility as nothing else 
has done. The scientists themselves have been shocked 
into an awareness of their new role and their world¬ 
wide responsibilities. Never before have scientists, as 
a specialized group, been deliberately organized to 
wage war as they have done during World War II 
and, now, to prepare for the next war as provided 
in the National Defense Research Board, set up by 
the National Academy of Sciences, with the collabora¬ 
tion of the Army and Navy, If the scientists are to 
succeed the generals and admirals and take over some 
or all of the functions of the General Staff, are they 
to enjoy the irresponsibility of the professional soldier 
and claim the traditional protection of being obedient, 
patriotic agent^citizens serving their country f 

This is the crucial question now being discussed by 
scientists, especially in the United States. Many of 
the atomic or nuclear physicists, especially the 
younger men, have become fully aware of this issue 
and apparently are prepared to take action as a 
responsible, accountable group. Others are calling 
for a new world government, apparently as a plea in 
avoidance, because they will not, or cannot, accept 
the immense responsibility that goes with the great 
power of their new knowledge and techniques. 

Recently the proposal has been made (Science, 1946, 
1Q2> 672) that the scientists tbemselves come together 
from all lands to form a world assooiation of physi¬ 
cists who will agree among themselves, as scientists, 
with a full awareness of their unique position, to 
keep the peace by refusing to lend their knowledge 
to the making of atomic bombs. (Also see, Sdenee, 
1946,108, 158-160.) 

If the scientists who, by profession and tradition, 
are dedicated to disinterested, impersonal research, 
and who have long accepted the intemationality of 
science, will accept this professional responsibility, 
then we can begin to arraign all the otbexa who are 
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imsponftible in their several flelik—the political lead¬ 
ers and legislators, newspaper owners and colunmiatfi, 
and commentators; the international manipulators of 
eoonomio affairs, the oartelists; indeed, all those who 
are now privileged, as individuals and in groups, to 
provoke and to contrive war and otherwise to disturb 
peace. 

No nation, as Edmund Burke told us, can be in¬ 
dicted, but we can and must fix responsibility upon 
the individuals who, in positions of power and author¬ 
ity—military, naval, economic, and financial (and now 
scientific)—are the active principals and directors of 
the national, monolithic, aggressive state. If there 
is to be atomic warfare, it will come by the plans and 
decisions of specific individuals who have deliberately 
calculated their preparation and use upon specific 
targeU. If we will accept the principle of accountabil¬ 
ity, these can be identified and legally tried and con- 
vie ted for their individual and joint acts, just as the 
leaders of a mob can be tried and convicted for arous¬ 
ing and directing mob action. A firm declaration of 
this policy and application of this rule may offer what 


the many paper schemes of control and iuspeotion are 
vainly seeking to achieve for controlling atomic bombs. 

Curbing these irresponsibles is not a revolutionary 
act. It is the continuation of our legal traditions 
which, over the eenturies, have recognized the principle 
of accountability for actions injurious to others. Just 
as in the early days of Anglo-Saxon jurisprudence the 
principle of individual accountability had to be 
wrought out and then painfully established, to replace 
the ancient doctrine of group responsibility, so today 
we face an equally momentous step, of fixing respon¬ 
sibility upon individuals for the disturbance of peace 
and world order. Today we can now assert and prove 
that these specific individuals, with intent, plotted 
and planned the war in which they used their nation 
and its sovereignty for deliberate aggression. 

If we can make this clear, perhaps we can enlist 
the men and women of good will the world over in 
supporting this first concrete action for establishing 
the responsible conduct necessary for world order, 
the indispensable condition for the effective operation 
of the United Nations Organization or any world state. 


Justice Robert H. Jackson's opening statement for the United States* the 
complete text of the indictment* and ‘the text of the four-power agreement 
on which the Ntirnberg trials are based will be found in Robert H. Jackson* 
The case ageJn&t the Nasi war criminals, Alfred A. Knopf* N. Y. 1946. 
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Hemolytic Streptococcal Sore Throat: 
Aatibody Response Following Treat¬ 
ment With Penicillin, Sulfadiazine, 
and Salicylates 1 

Lowell A. Kantz, Stanford University Hospital, San 
Francisco) Paul J. Boisvert, New Haven Hos¬ 
pital) and Wesley W. Spink, University 
Hospital, Minneapolis 

Ini'oriuation has recently been obtained during a 
field study with regard to the formation of antistrep¬ 
tolysin and antifibrinolysin following acute Group A 
hemolytic streptococcal sore throat in military per¬ 
sonnel. A complete description of the relationship 
of these and other streptococcal antibodies to the ob¬ 
served clinical phenomena will be presented elsewhere. 
Many of the infected individuals were treated by the 
administration of penicillin, sulfadiazine, or salicyl¬ 
ates. Because of the great interest in ehemo- and 


Antifibrinolysin titers were also measured at similar 
intervals in 321 cases (1). 

Two hundred and thirty-three oases received no 
treatment except hot saline gargles. Chemo- or anti¬ 
biotic therapy was begun in the others on the second 
or third day of the acute illness and oontmned accord¬ 
ing to the following schedules: 

Salicylates: 10 grams of sodium salicylate were ad¬ 
ministered by mouth each day for approximately one 
week. 

Sulfadiazine: 4 grams of enlfadiaaine were adminis¬ 
tered by mouth as an initial dose, followed by 1 gram 
every four hours, day and night. The average total 
dose for the group was 30 grams and the duration of 
therapy 6.5 days. 

Penicillin followed by sulfadiojnne: 200,000 units 
of penicillin were administered intramuscularly in 18 
to 24 hours, the individual injections being given at 
intervals of four hours. A standard oral oourso of 
sulfadiazine was begun with the last dose of penieiP 


TABLE 1 

AxriSTBJEPrOLlfiiM ami AnTiriBIHNOLTatH KBSPONSB IB AcOTB OBOCTP a HBMOLTTXC StBBPXOCOCCAL Sons THSOAX TaSATBO 

With Vabioos Chbmicalb 


vvlth 


AntUtreptolysin 


Antlfibrinolysia 


relapse 


relupue 


No. 

of 

CAoes 


Caaea Per cent 
with with 
antibody antibody 
responBe respouHe 


Mean 

Increase 

titer 

units 


No. 

of 

cases 


Com Per cent' 
with with 
antibody antibody 
reapODse reaponse 


No. 

Treatment of 

caaeB 


Sallcylaiea. 25 

Sulfadiaslne . SB 

Penicillin and snlfadiazlne .... 25 

Penicillin—short conrae ...... 10 

Penicillin—long course 

Bacteriological relapae. 7 

Penicillin—long course 

No bacteriological relapse .. 9 

None. 233 




25 

22 

88.0 
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80 

83.3 

20 

9 

25 

22 

88.0 
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8 

16 

14 

87.6 

7 

4 

7 

7 

100.0 

0 

0 

9 

4 

44.6 
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190 

81.6 


477 

26 

10 

40.0 

827 

81 

16 

48.5 

2B8 

26 

8 

82.0 

442 

16 

7 

, 48.6 

241 

7 

1 

14.0 

182 

9 

1 

11.1 

204 

208 

78 

85.1 


antibiotic therapy, it seemed desirable to*present im¬ 
mediately the results of this study in so far as it 
bears on antibody response in treated and untreated 
cases. 

Sera were obtained on approximately the third and 
twenty-first days fi-om 361 cases of acute Group A 
hemolytic streptococcal sore throat. The diagnosis 
was made on clinical and bacteriological grounds. 
The exact criteria and techniques will be described 
elsewhere. The antistreptolysin titers were deter¬ 
mined by a modification of the usual technique (5). 


^Thts investigation was carried out during a field study 
by the Coxnmiaglon on Hemolytic Streptococcal Infections. 
Hoard for the Investigation and Control of Influenea and 
Other Bpldemlc l>lSease« in the Army, Preventive Medicine 
Service, Olfice of the Surgeon Qoneral, U. 8. Army, The lab¬ 
oratories of the Department of Medicine, Stanford University 
gch^l of M^lelne, Ban rranefseo. were made available to 
the CommlselOQ for certain stadfes. 


lin, an average of 33 grams being given in 5.8 days. 

Pmioillin^hort course : 200,000 to 400,000 units of 
penicillin were administered intramuscularly, at four- 
hour intervals in from 32 to 64 hours. 

Peniaillin^-4ony course; 500,000 or 1,000,000 units 
of penicillin were administered intramuscularly at 
four-hour intervals in 80 hours. 

Hemolytic streptococci usually disappeared from 
the throat during the exhibition of penicillin but 
quently returned when the agent was withdrawn. At 
this time a olinieal relapse often was observed. 

The results of this study are included in Table L 
A 56-peT cent increase in the antistreptollysin titer 
or a prolongation of dot lysis of more than eight 
hours were regarded as measures of signiAoant anti¬ 
body response. 


362 
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Nona of ^ therapantie pifoeeduraa prmnted the 
fornu^on of antistreptolysin or antifibrindlyain. The 
administration of salicylates, sulfadiasine, and/or a 
idiort aourse of penioiliin failed to dimmish the per- 
oentaipe of indiri^als dzhibiting an antibody response, 
or the mean increase in antistreptolysin* The latter 
was greater in certain treated groups than in the oon^ 
trols. This result is probably not significant for the 
reasons stated below. 

When penicillin was administered o^er a longer in¬ 
terval, the frequency of the antifibrinolysin response 
was decreased. An antistreptolybin response was also 
observed less often in those individuals in whom bac¬ 
teriological relapse did not ooour. 

These latter observations suggest that the exhibition 
of penicillin in amounts adequate for the elimination 
of the hemolytic streptococcus from the throat may 
interfere with the formation of these antibodies. It 
is necessary to be very guarded in reaching such « 
conclusion based upon the study of small groups f 
individuals infected by a variety of types of Group A 
streptococci, since it has been demonstrated that the 
different types vary in their ability to stimulate the 
production of antistreptolysin {4} and antifibrinolysin 
(2, 4)f and that great individual differences exist be¬ 
tween various human beings in their ability to react 
to the antigenic stimulus of infection by those organ¬ 
isms (3), 
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ditions, should be more valid than those made on dif* 
ferent groups with a variety of illnesses. 

Methods 

Subjects were allowed to have a soft diet, low in 
protein and fat. They were given 100,000 units of 
calcium penicillin along with the equivalent of 2.5 grams 
of one of the antacids. Aluminum hydroxide, mag- 

TABLE 1 

Blood liBVBLS of Pbnicillin Aftba thb Osal Adminis* 
THATioN OF 100,000 Units of Calcium Pbnicxl- 
LiN IN Tap Watbb 
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0.24 

... 

... 
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t Pernicious anein 


TABLE 2 

Blood Lbvbls of Penicillin Aftbb Obal Adminibtiution 
With 100,000 Units of Calcium I^nicillin 
IN Aluminum Hydboxide Oel 


Subject 

1 hr. 

2 hrs. 

8 hrs. 

4 bus. 

K . 

0 

0.06 

0,015 

0.015 

L . 

0.08 

0.015 

0.016 

0 

R . 

0.12 

0.06 


0 

F . 

0.12 

0.08 

0.08 

0 

W. 

0.24 

0.12 

0.015 


O . 

0.08 

0.03 

0.03 

0.08* 

ST . 

0.24 

0.24 

0.06 

0 

Average . 

0.11 

0.079 

0.03 

0.007 


Blood Levels of Pemdllin After 
Oral Admiaistration With 
Various Antacids 

lAiOTD D. Btuaaa 

Department of Pharmacology, Womae^s Meddcal 
College of Penmylwinia 

Many autaeida have been emf^oyod with apparent 
sueeess ( 9 , 3 , 6 , 6 , 7 , 12 ) in an attempt to protect peni- 
oiOin from destnietiou when gi^en orally. Consider¬ 
able disorepaney appears in the results reported, and 
it was felt that a oompariBon of the eSeetivmiess of 
various antseidB in a group of normal adults would 
be daahrabk. Though tiiere may be considerable 
vwririioa in fmstric acidify from ttme to time in 
fte same tndi^Uaii comparative studies made largely 
on of individually under stated con¬ 


nesium trisilicate, and magnesium hydroxide were 
given as magmas or gels. The penicillin was freshly 
mixed with these preparations before use according 
to the method of Welch {12). Trisodiam citrate and 
aluminum dihydroxy amino acetate were used in tab¬ 
let form with penicillin incorporated in them. Seven 
control tests were made with penicillin administered 
in tap water, and in one case it was given in tap water 
to a pernicious anemia patient. Blood samples were 
obtained at hourly intervals for 4 hours, and urines 
were eoUeoted up to 6-12 hours. Blood levels of 
penicillin were determined by the Fleming Slide cell 
method (4) and urine concentrations by the Oxford 
cup method (f). 

Results 

Of the tap water controls (TaUe 1) these tests were 
made iHth 100,000 units on an empty stomadi, and 
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four tests were made on the same subject after a full 
meal. Penicillin levels were present up to one and 
a half to two hours when given on an empty stomach, 
but in only one instance was the drug demonstrable 
in the blood at the end o£ one hour when given on a 

TABLB 3 

Bi<000 LivjBLs or Hbnicillin Aftbb Obal Aduimbtbation 
or 100,000 UNITS or Calciuu Psnicillin With 
Maombsium Tbisilicatb 


Subject 1 hr. 2 brs. 8 hrs. 4 brs. 


O . 0.03 0.06 0.015 0 

W. 0.12 0.03 0.015 0 

S . 0.24 0.06 0.06 0.03 

ST . 0.24 0.03 0.08 0.03 

C . 0.24 0.03 0 0 

Areraire. 0.176 0.042 0.024 0.012 


TABLK 4 

Blood Lbvblh or Pbhicillin Aftbb Obal Aduinistbatiok 
or 100,000 Units or Calcium Pbnicillin With 
Tbisooidm Citbatb 


Subject 

1 hr. 

2 hrs. 

3 hrs. 

4 hrs, 

T . 

0.12 

0.12 

o.oe 


R . 

0.48 

0.24 

0.06 

0 

ST . 

0.12 

0.06 

0.015 

0.016 

C . 

0.12 

0.12 

0.015 

0.016 

F . 

0.12 

0.06 

0.0 ts 

0.08 

S . 

0.06 

0.06 

0.015 

0.015 

Average . 

0.17 

0.11 

0.08 

0.018 


full stomach. Penicillin was demonstrable in the 
urine as early as three minutes after administration. 
When given on an empty stomach the excretion varied 
from 6.6 to 15.9 per cent. When given on a full 
stomach the excretion varied from 0.48 per cent to 
1.9 per cent. A pernicious anemia patient given 
100,000 units orally in tap water showed a blood level 
of 0.24 units/oc. up to three hours and a level of 
0.03 at four hours. Excretion in the urine was 24.2 
per cent. 

Blood levels for the five antacids studied are shown 
in Tables 2, 3, 4, 5, and 6. It is obvious that all the 
antacids gave striking increases in blood levels of 
penicillin as compared to the tap water controls. 
The highest average levels at the end of the first hour 
were with trisodium citrate and magnesium trisilicate. 
The highest average levels at the end of the second 
and third hours were with aluminum dihydroxy 
amino acetate. The highest levels at the end of four 
hours were with trisodium citrate and aluminum di¬ 
hydroxy amino acetate. This may be correlated with 
the fact that these two preparations were given in 
tablet fonn. The lowest results were obtained with 
milk of magnesia. The differences with the other 
antacids employed were not striking. 

In two experiments edeium penicillin was adsorbed 
on aluminum hydroxide aoeor^ng to the method re¬ 


ported by .Welch (!£} and was given on an empty stom¬ 
ach in doses of 25,000 units every two hours for four 
doses* Blood and urine samples were taken hourly 
for seven hours. Urine ooUeetions eontinued at inter¬ 
vals up to 24 hours. No penicillin was demonstrated 

TABLB 6 

Blood ijavsLS Astsb thb Obal Aouinxbtkation or r00,000 
Units or Calcium Pbnicxlun With Aluminum 
O iuYDBoxx Amino Acbtatn 


SoUlect 

Ibr. 

2 bra. 

8 hrs. 

4 bra. 

W . 

0.06 

0.08 

0.08 

0 

8 . 

0 

0.12 

0.06 

0.08 

H . 

0.24 

0.12 

0.06 

0.08 

J . 

0.24 

0.24 

0.03 

0 

B . 

0.12 

0.24 

0.08 

0 

B . 

0.06 

0.03 

0.08 

0 

A . 

0.12 

0.24 

0.06 

o.oe 

Average. 

0.12 

0.14 

0.048 

0.017 


TABLB 6 

Blood Lbvbls or Penicillin Followino tbs Administea- 
TioN or 100,000 Units or Calcium Penicillin With 
Milx or Magnesia 


Habject 1 br. 2 hrs. 8 hrs. 4 hrs. 


BT . 0.06 0.03 0 0 

B . 0.24 0.24 0.12 0 

ST . 0.03 0.015 0 0 

K . 0.24 0.03 0 0 


in the blood at any time by our method, and only 
traces appeared in the urine after nine hours. One 
subject given an initial dose of 50,000 units of this 
preparation followed by 25,000 units every hour for 
four hours showed hourly blood levels of 0.06, 0.12, 
0.24, 0.12, 0.12, and 0.03. The excretion was 10.3 per 
cent. 

Discussion and Summabt 

The five antacids used orally with penicillin in this 
study showed marked effects in maintaining the blood 
levels of the drug. With the exception of milk of 
magnesia, there were no striking differences with the 
various antacids. In no instance were the blood levels 
maintained as well as in the pernicious anemia patient 
who received the drug in tap water alone. Results 
with antacids axe similar to the results obtained with 
the administration of penicillin in enteric coated 
capsules (10, 11), but the levels are far inferior to 
those obtained by the intravenous drip (8) or intra¬ 
muscular administration in oil (P). It is appai^t 
that maximum eMciency for the oral administration 
has not been attained. 

Confirmation is lacking in my results of the pro¬ 
longed blood levels of penicRlin, as reported by 
Welch (1^) when given in single or in divided doMs 
with aluminum hydroxide gaL 
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Studies on the Toxicity of Streptomycin 
for Man: A Preliminary Report^ 

Robert A, HErmo and John D. Adoook 
Univernity of Michigan, Ann Arbor 


The advent of a new therapeutic agent, such as 
streptomycin (4)^ inevitably arouses curiosity about its 
efficacy on the one hand and about its potential and 
* actual toxicity on the other. The parenteral adminis¬ 
tration of streptomycin to susceptible laboratory ani¬ 
mals has produced fatty metamorphoses in the paren¬ 
chymal cells of the liver and to a lesser extent in the 
tubular epithelium of the kidneys. These histological 
changes, which have been demonstrated by Mushett 
(J) are reversible and disappear rapidly after the drug 
is discontinued. Since both crude and crystalline strep¬ 
tomycin preparations produce these changes readily, 
their appearance must be attributed to a toxic prop¬ 
erty intrinsic in the antibiotic itself. Because of the 
lesions demonstrated in the viscera of experimental 
animals, the authors have attempted to evaluate the 
effect of parenteral streptomycin on the renal, hepatic, 
and hematologic functions of man. In the course of 
these experiments some clinical reactions have been 
encountered and will be discussed below. 

Nine patients, whose ages ranged from 15 to 61 
years, served as subjects. The total dosages of strep¬ 
tomycin varied from 1,850,000 units administered over 
a period of 48 hours to 72,250,000 units given over 
a period of 56 days. Six of the nine patients re¬ 
ceived the antibiotic by intermittent intramuscular 
injections at 3- or 4-honr intervals. Two patients 
were given the drug by continuous intravenous infu¬ 
sion and one patient by continuous hypodermoclyBis. 
One patient also received 40,000,000 units of strepto¬ 
mycin orally over a period of 11 days in addition to 
that administered parenterally. The following tests 
were performed just prior to beginning streptomycin 
and were repeated within 96 hours following termina- 

>T]i8«e studies were aided by ErAnts from the executive 
beard tud board of governors of the Horace H. Racicbam 
ftehool for Graduate Study of the University of Michigan. 
The EtreptimycUi used in these studies was furnished by 
Merck and Company, Inc., Rahway, New Jersey. The mate¬ 
ria! was supplied as a dry powder of varying degrees of 
purity, the active principle being present as the hydrochloride. 


tion of the administration; urea clearance, bromsulfa- 
lein, retention, cephalin cholesterol flocculation, and 
complete blood counts, including differential leucocyte 
counts. In addition, urinalyses were done at frequent 
intervals before, daring, and following the experi¬ 
mental trial. 

The results of these laboratory teste have been com¬ 
piled in Table 1 together with the doses of strepto¬ 
mycin and the duration of administration. No im¬ 
pairment of hepatic or renal function was detected by 
the serial bromsulfalein, cephalin cholesterol floccula¬ 
tion, and urea clearance studies. The urines of two 
subjects (J.P. and I.S.) exhibited abnormalities of the 
formed elements during the experimental period. On 
the eighth day of streptomycin administration J.P. 
developed a microscopic hematuria which subsided a 
few days after the drug was discontinued. I.S. be¬ 
came intolerant of the antibiotic on the eleventh day 
of administration, as manifested by fever and arth¬ 
ralgia. At this time a slight albuminuria was noted, 
and the urinary sediment contained numerous hyaline 
and finely granular casts. These abnormalities x>er- 
sisted for 72 hours after the drug was discontinued 
and were no longer apparent when the formal post¬ 
streptomycin evaluation was conducted 96 hours after 
the conclusion of the experimental trial. 

Since no significant decrease of the hemoglobin or 
erythrocyte levels was encountered in any case, It 
would appear that in these experiments streptomycin 
exerted no suppressive effect on erythropoiesis and 
produced no hemolytic reaction. The total and dif¬ 
ferential leucocyte counts of eight subjects exhibited no 
unexpected abnormalities. In the case of C.F., how¬ 
ever, a leucopenia of 3,550 cells per cubic millimeter 
and a neutropenia of 48 per cent were detected at the 
termination of a 45-day trial. This depression of 
leucocytes persisted for only a few days, after which 
the white cell values returned to normal range. 

Two additional patients, both desperately ill of 
tuberculous meningitis, received parenteral strepto¬ 
mycin. Since their precarious condition did not per¬ 
mit formal toxicity studies, the clinical data of these 
patients are not included in Table 1. One of these 
patients died after 7,000,000 units of the drug had 
been administered by continuous hypodermoclysis over 
a period of 3 days and the second patient expired 
after receiving 16,000,000 units by similar route over 
a period of approximately 4 days. Post-mortem his¬ 
tological examination of the liver and kidneys revealed 
no lesions which could be attributed to the action of 
streptomycin. 

Although no evidence of serious organ toxicity has 
been demonstrated, undesirable reactions have oc¬ 
curred with the relatively crude preparations of strep- 



TABLE I 

Results or Studies on Renal, Hepatic, and Hematopoietic Function Bbfobb and Following Streptomycin 
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tomyom employed in these studiea. These reactions 
varied in frequency and severity ^th different lots of 
the material and were enoountered more frequently in 
the earlier less refined lota than in the more recent 
preparations. Such undesirable effects can, ve be¬ 
lieve, be attributed to impurities rather than to the 
antibiotic itself. 

The reactions were of two main varieties. The first 
was oharaotermed by facial flushing, headache, and fall 
of blood prwnre, and resembled the classical response 
to histamine. It appeared promptly following intra¬ 
venous or intramusonlar administration and lasted 
from 10 to 60 minutes. This histamine-like reaction 
was noted in three of the several lots which were tested, 
and when these same lots of streptomycin were given 
to experimental animals, Molitor {2) was able to dem¬ 
onstrate a similar effect. 

The second type of reaction consisted of fever, in¬ 
variably accompanied by myalgias and arthralgias 
particularly in the temporomandibular joints and sub- 
occipital region. These symptoms appeared only 
after streptomycin had been given for a period of 
time, varying from 24 hours to several days. In this 
series of observations no clinical evidence of eighth- 
nerve toxicity was encountered. Hinshaw and Feld¬ 
man (i) recently reported such toxic reactions in 3 of 
34 patients who received streptomycin for considerable 
X^eriods of time. 

Skin eruptions appeared in two subjects on the third 
day of the experimental period. The rash of subject 
I.B. resembled erythema nodosum and was undoubt¬ 
edly due to streptomycin. The clinical significance of 
the maculopapolar exanthem of subject J.H. could 
not be satisfactorily evaluated because be had received 
pentobarbital concomitantly. 

Local reactions, consisting of pain and tenderness 
at the site of intramuscular or subcutaneous injec¬ 
tions, were related to the amount of impurities re¬ 
tained in the preparations used, lees difficulty being 
encountered with the more refined lots of the anti¬ 
biotic. These local effects were nev^ severe enough 
to interfere with continued drug administration and 
could be alleviated by the local application of heat. 

Further experience will be required to define the 
possible toxic effects of prolonged therapy with strep¬ 
tomycin. It is planned to extend these studies when 
snfflcie&t supplies of this antibiotic are available for 
clinical investijgation. 

SVVUABT 

In this limited experience, tests of renal and hepatic 
function together with blood studies befote and after 
the pastoral admixiintratton of sixeptoinycm revealed 
no evidenoe serkme toadeity. Reactions, eonsisting 

^bvsTi ^ ddn rashes as as hista- 


ndne-like effects, ore believed to be due to impurities 
retained in the preparations of streptomycin employed 
in these studies. 
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Complement-fixing and Neutralizing 
Antibodies Against Japanese 
B Virus in the Sera of 
Okinawan Horses^ 

I.dr. Horace L. Hooes, I/t. Cor. Lewis Thouab, and 
Lr. John L. Peck (MC, USNR) 

U. Naval Medical Research Unit No. 2 
Gtutm, Marianas 

Early in July 1045, an outbreak of encephalitis 
appeared among natives of Okinawa. The disease, 
which eventually affected a number of American ser¬ 
vice men on the island as well as natives, continued 
to occur during August and early September, We 
have recently reported (^) that Japanese B encephali¬ 
tis virus was the cause of the outbreak. This con¬ 
clusion was reached by the demonstration of the de¬ 
velopment of a significant titer of complement-fixing 
antibodies against this active agent in the sera of 
convalescent patients and by the isolation, from the 
brain of a patient dying of encephalitis, of an active 
agent which was identified by specific complement- 
fixation and neutralisation reactions as Japanese B 
virus. 

It is known that horses are susceptible to several 
kinds of encephalitis. In view of this fact, evidence* 
was sought r^arding the role that horses played in 
the outbreak of encephalitis in Okinawa. Accord¬ 
ingly, sera, collected in mid-August from nine Oki¬ 
nawan horses in areas where encephalitis was present 
among human beings, were tested for complement¬ 
fixing antibodies (i) against antigens prepared from 
the viruses of Japanese B, Western equine, and East¬ 
ern equine encephalitis. Sera of five Okinawan goats 
from the same areas and serum obtained on Qnam 
from a normal horse were also tested. All sera ob¬ 
tained from the Okinawan horses fixed complement in 
the presence of Japanese B virus in a final dilution 
of 1:16 or greater (a reaction in a dilation of 
1:8 or higher ie significant). The serum of one horse 
yielded a titer of 1:128; two, a titer of 1:64; three; 

* Ths BuisaC ot Madtetna and Surgarr of the V, B. Wavy 
cto^^t^^cessarUy undertake to endorse the views as^rsMed 
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a titer of 1: 32; and three, a titer of 1:16, All these 
seta failed to complement to a significant degree 
when tested against Western equine encephalitis virus; 
three of the sera also gave negative results with East¬ 
ern equine encephalitis virus. Sera of five Okinawan 
goats failed to fix complement in the presence of 


braUy into mice, four animals being employed for each 
serum-virus dilution mixture. Mice surviving 18 days 
were regarded as protected. The protection afforded 
by each serum was estimated by the method of Reed 
and Muench (3), 

An examination of Table 1 reveals that the titers of 


TABLE 1 

Nkutualization TKBTa With Sera of Okinawan Hqrsgs and Japanese B Virus (Nakavaua Strain) 



Titer of 
comiilcment- 
rfxlng 
antibody 

Sera used In 

Fate of mice following intracerebral Inoculation 
of serum plus virus mixture 

Titer of virus Neutraliaa- 

Sc r II 111 

neu tralUa- 
tloo test 



Dilution of virus in mixture 


lu presence 
of serum* 

tJon 

Indexf 


io-» 

10'« 

10-* 


10-8 

lO-T 

10-** io-« 



Okiuawan 
IlurMe No. 1 

Okinawan 
Horao No. 3 

More ] 

ihuu 

1 : 128 

1 : .32 J 

Horae No. 1 
and 

^ Horse No. 3 
(Pool I) 

4/4 

4/4 

0/4 

0/4 

0/4 

0/4 


lO** 

80,000 

Okinawan 
Horse No. '2 
Okinawan 
Horae No. 10 

1 : 82 ^ 

1 :82 ■ 

1 Horse No. 2 

1 and 
f Horse No. 19 

1 (Pool 11) 

4/4 

2/4 

0/4 

0/4 

0/4 

0/3 


10*0 

100,000 

Immune 
rabbit vac¬ 
cinated 
against 

Jap B vlruH 

Not 

tested 

Immune 

rabbit 


V3 

0/4 

0/4 

0/4 

0/3 


10** 

ItMl.OOO 

Normal 

Gaum 

Horae No. 4 

0 

Horse No. 4 

... 

4/4 

4/4 

4/4 

4/4 

4/4 

2/4 0/4 

lOn.o 

1 


• Titer of virus la expressed as the highest dUuttan of virus giving a OO-per cent mortality. 

t Neutralisatloo Index Is the ratio between the titer of the virus In the presence of the serum under test and Its titer In 
the presence of serum of the norma] horse. 

4/4—Four of four mice Injected died. 


Japanese B or Western equine encephalitis vims; sera 
of two of these animals also gave negative results with 
Eastern equine encephalitis virus. Serum of the nor¬ 
mal Guamanian horse contained no complement-fixing 
antibodies against any of the three virus antigens em¬ 
ployed. The results of the complement-fixation tests 
indicate that all nine Okinawan horses tested had bad 
some previous contact with Japanese B virus. 

Evidence that the Okinawan horses under study had 
been in contact with Japanese B virus was obtained 
also by neutralization tests. In this test, scrum of 
Okinawan horse No. 1, which had a complement-fixing 
titer of 1:128 against Japanese B virus, was com¬ 
bined with serum of Okinawan horse No. 3, which ex¬ 
hibited a titer of 1: 32 (horse serum Pool I, Table 1). 
Similarly, sera of Okinawan horses No, 2 and No. If), 
each having a complement-fixing titer of 1:32, were 
combined to form horse serum Pool II. Portions of 
each pool of Okinawan horse sera were mixed with 
equal volume of decimal dilutions of Nakayama strain 
of Japanese B virus, and the mixtures were incubated 
for 2 hours at room temperature. Serum of a normal 
Guamanian horse, and that of a rabbit which had 
received a number of inoculations of Japanese B virus 
were tested in the same manner. After incubation, 
the serum-virus mixtures were inoculated intracere- 


the virus in the presence of the sera comprising Pool I 
and Pool II were, respectively, 10®*® and 10®-®. On 
the other hand, the titer of the virus mixed with serum 
of the normal Guamanian horse was 10®*®, The 
neutralization index, which is the ratio between the 
titer of the virus in the presence of the serum under 
test and its titer with normal serum, was, therefore, 
30,000 for the sera of Pool I and 100,000 for Pool II. 
This means that these pools of sera possessed, respec¬ 
tively, 30,000 and 100,000 times more neutralizing 
power than that shown by normal horse serum. In 
fact, their protective action approached that of the 
serum of the hyperimmunized rabbit, which exhibited 
a protective index of 160,000. Experience has shown 
that a neutralization index greater than 1,000 is sig- 
nifieant. The results recorded in Table 1 indicate that 
at least one of the two Okinawan horses furnishing 
serum for each pool had developed a high titer of 
neutralizing antibodies against Japanese B encepha¬ 
litis virus. 

The evidence thus famished by both complement- 
fixation and neutralization tests supports the oonolu- 
sion that the horses studied had had contact with 
Japanese B encephalitis virus. The nature of this 
contact is not known, bnt the results described anp^ 
port the idea that horses may have been Of epidffiboio* 
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logic importance in the outbreak of Japanese B cn- 
ot^halitiB which began on Okinawa during July 1945. 
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The Absorption of Orally 
Administered Penicillin^ 

Walsh McDeemotT; Paul A. Bunn, Maru Benoit, 
Rebeokah DuBois, and Mildred E. Reynolds 
Department of Medicine, Cornell University Medical 
College, and The New York Hospital 
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In a previous communication (7), it was reported 
that when penicillin was administered orally to fast¬ 
ing subjects the concentrations attained in the blood 
and the range of urinary excretion were of the same 
order of magnitude whether the penicillin was pre¬ 
sumably protected against destruction in the stomach 
by the use of oil, oil-beeswax, or an antacid, or 
whether it was ingested as the aqueous solution. Re¬ 
gardless of vehicle, it was necessary to administer 
approximately five times as much penicillin by the 
oral as by the intramuscular route to obtain compa¬ 
rable ooneentrations of penicillin in the blood. In no 
instance was more than 32 per cent of the ingested 
penicillin excreted in the urine during the 12 hours 
immediately following ingestion. 

This low urinary excretion after oral administra¬ 
tion is in striking contrast to the 70 to 100 per cent 
urinary excretion which Martin and Kirby C^) have 
demonstrated after single parenteral doses. In ex¬ 
periments which will be published ebewhere {8), 
there was no evidence that penicillin is destroyed 
in the portal circulation. Moreover, penicillin is not 
destroyed by whole blood in vitro when incubated at 
37® C. for a four-hour period. It appears, therefore, 
that the quantitative diflerenoe between the urinary 
excretion of penicillin after parenteral injection and 
that observed after oral administration represents the 
penicillin which ia not absorbed. Presumably the 
material which is not absorbed after oral administra¬ 
tion is either destrdyed or excreted in the alimentary 
tract. 

As it appeared that the destruction of penicillin 
by the acid of the stomach was not an entirely satis¬ 
factory explanation of the fate of the larger part of 
the in^ted material, an investigation of the absorp¬ 
tion, excretion, and destmetipn of penicillin following 

^ CThe WDTlt dencrtbctd in tfalfi Dap«r was pone under a eon- 
tbe Gommlttee on MedlcM Research, 
Besearoh and Derslopmeni 


tvacti racomnimiM by 
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oral administration has been conducted, and a pre¬ 
liminary report on certain of the observations is pre¬ 
sented at this time. 

A study of the urinary excretion of penicillin after 
both oral and intramuscular administration was made 
in six subjects with complete achlorhydria. Five of 
the subjects had pernicious anemia. On successive 
days, each subject received identical doses of penicillin 
by the oral and by the intramuscular route. Nine 
such experiments were performed, seven after 
300,000-unit doses and two after 25,000-unit doses. 
The penicillin determinations were made by the Ram- 
melkamp method of bio-assay (10), All subjects were 
in a fasting state when the penicillin was ingested 
and during the succeeding four hours. 

The results are presented in Table 1. As may be 
seen, the amount of penicillin excreted in the urine 
(per cent of the total dose) ranged from 36 to 100 
per cent following intramuscular administration, and 
usually was more tjian 60 per cent.® Following oral 

TABLE 1 

UaiNARf Excretion or Penicillin Following Oral and 
Intramubcolar Administration in Bubjbcts 
With Complbtb Achlorhydria 


Subject 

PenlcilUn 

dosage 

Urinary excretion 

In per cent of total 
dose 

Period of 
observation 


Units 

Oral 

Intramuscular 

Hours 

1 

300,000 

10 


8 


300,000 


40 

6 


800.000 

82 

64 

8 


25,000 

10 

100 

8 

2 

800.000 

28 


8 


800,000 


07 

10 


25.000 


36 

6 

3 

800,000 

21 

68 

4 


26,000 

14 

64 

8 

4 

800,000 

20 

55 

8 


25.000 


52 

8 

9 

800.000 

10 

96 

8 

6 

300.000 

27 

73 

24 

7 

800.000 

8 


8 


administration, the range of urinary excretion varied 
between 8 and 32 per cent. In the comparative 
studies in each individual, the differenoes are striking. 
The amounts of penicillin appearing in the urine of 
these achlorhydric subjects after oral administration 
were within exactly the some range as had been ob¬ 
served previously in normal subjects (7) and were 
definitely less than appeared after intramuscular ad¬ 
ministration. 

Data on the urinary excretion of ingested penicillin 
obtained from the published reports and from our 
own observations are presented in Table 2. As may 

• Tlie difference between the values for the artnaiy eexcre- 
tlen of penlcUlln in these exnerimentB and the TO to 100 per 
cent excretion noted by Martin and Kirby Is presuznably 
because fewer dlluthms of a slven specimen of urine were 
assayed In the present experiments. 
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be see&f the laaximuiQ urinary ezeretion (and hence 
absorption) of ingested penicillin which has been ob> 
served in the achlorhydric subjects and in nornml 
subjects regardless of vehicle (3, 4, 5, 7, 8, 12, 13) is 
only 34 per cent. Although in one report (d) not 
included in the table, higher values were obtained, a 


voL 

extracted from the stools of subjects who had ihgested 
single laige doses of penieilliB, but was not present 
in the stools of the same subjects after the intramus¬ 
cular administration of penicillin. Since the amount 
of penicillin present in the stools represented only a 
small fraction of the ingested dose, it appeared prob- 


TABLB 2 

UbIN^UT ExCBITION of OBALI.Y AdUINISTO&BD riNlClLlillf 


Report 

Doae (units 
peulcllliu) 

Period of 
observation 
(honra) 

No. of 
subjects 

Vehicle 

Protective 

Per cent of total dose 
Tecovered 

agents - 

Average 

Range 

McDermott. 








Bunn, et al. 

100,000-800,000 

12-24 

ft 


Absent 

18.4 

3-92 


100,000-800,000 

12-24 

C 

Magnosjum trlsUlcate 
and amphoget 

Present 

1C.6 

0-29 

*’ 

100,000-300,000 

12-24 

10 

OU anspenaiou of penl- 
cUlin, atone or with 

Present 

9.0 

2-21 





beeswax or shellac 




Clittmey. et al. 

26.000 

0-8 

25 


Absent 

12.8 

4.2-23,8 

26,000 

6-8 

18 

1.4-7.0 grams trl- 

Present 

18,9-15.6 

6.C^2.5 





sodium citrate 




Free, et al. 

100.000 

6 

4 


Absent 

20.2 

8.S-S8.9 

" 

100,000 

0 

8 

10.0 grams KaHCO* 

l^reeent 

6.U 

1.0-13.7 

Heatley 

16,000 

7-8 

8 


Absent 


4.2-10.0 

** 

27,600 

• 7-8 

1 


Absent 


13.8 

“ 

16,000 

7-8 

S 

Egg and NaHCD* 

Present 

20.1 

11.0-38.8 

** 

27,000 

7-8 

1 

«< 

Present 


18.0 

Welch 

100,000 

7 

10 


Absent 

6.7 

Not stated 


100,000 

24 

11 

Ampbo^l adsorption 

.Present 

18.0 

0.0-27.8 


100,000 in 4 


11 

Present 

7.2 

1.2-10.0 


divided doses 







Rammelkamp 
and Keefer 

II 

10,000 

S 

1 


Absent 


10.1 

20,000 

H 

1 


Absent 


3.2 



(210 min.) 






^ 14 

20,000 

li 

1 

40 grams NaHCOt 

Present 


5.8 



(S6 min.) 







repetition of the experiments (5) disclosed a maxi¬ 
mum urinary excretion of only 33.8 per cent. A 
comparison of the extremes and the average values 
for tlie urinary excretion of penicillin ingested with 
and without acid neutralizing agents is of interest. 
With attempts at acid neutralization, the values for 
urinary excretion ranged from 3 to 33,6 per cent of 
the ingested dose, and the average values ranged from 
6.7 to 20.2 per cent. Without attempts at acid neu¬ 
tralization, the values are from 1.9 to 32,5 per cent 
(extremes) and 6.3 to 201 per cent (averages). Thus, 
the range of urinary excretion of orally administered 
penicillin is of the same order of magnitude in sub¬ 
jects with achlorhydria as in normal subjects, regard¬ 
less of whether attempts are made to neutralize the 
gastric acidity of the latter. 

This suggests that the lower concentrations of peni¬ 
cillin which are attained in the blood and urine after 
oral, as compared with parenteral, administration are 
chiefly the result of a defect in absorption and not 
primarily due to penicillin lost by acid destruction. 
Presumably the penicillin which is not absorbed 
would bo destroyed in the gastrointestinal tract or 
excreted in the stool. 

In several experiments a variable amount of an 
itntibaeterial substance, presumably penicillin, was 


able that the majority of the material was destroyed 
in the intestinal tract. 

Both in the oat and in man almost all of penioillin 
absorption occurs from the small intestine, and only 
minute amounts can be absorbed from the colon (3). 
Bammelkamp and Helm (11) have demonstrated ^at 
the incubation in vitro of penicillin with snecus 
enterieuB (and with bUe) caused no loss of activity. 
Therefore, it appeared probable that the destruction 
of a large part of the material which was neither 
absorbed nor excreted occurred distal to the duode¬ 
num, in the lower ileum or colon. 

In the original report on the pharmacology of 
penicillin by Abraham, et al. (2), it was mentioned 
that feces inactivate penioillin, but no details were 
presented. Subsequently it was established (1) that 
a penicillinase could be extracted from E, coU. Since 
no information was available on the rate of the inacti¬ 
vation of penicillin by feces, known amounts of peni- 
cillm were incubated in vitro at 37^ C. wiUi emuUioas 
of stool specimens from presumably normal indi¬ 
viduals. The technique used for the assay of p«m- 
clUin in feces is described elsewhere (3). 

The results of five representative experiments oMr 
presented in Fig. 1. As may be seen, 80 ip 106 
vmt of the penioillin wiu inaotivatal 
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witb esmtekm of stool for 24 hours. Ko inaetivation 
was demonstrable in one experiment which was oon- 
dueted for only four hours. In general, the rate of 
inaetivation varied, but eonsiderable destruotion had 

DESTf^TlON OFPENpLLIN BY 
INCUBATION VUTH STOOL EMULSION 

, SDT2 FILTRATEOF 

STOCX EMJLSON 


100 



HOURS 

Fw. 1 


usually occurred by the end of the third hour of incu¬ 
bation. When emulsions of stool were passed through 
a Seits Alter prior to incubation with penicillin, little 
or no destruction of tiie penieilUn occurred, although 
unAltered speeiinens from the same eAlnlsion destroyed 
pftniei!ti&4 

Thus, there are two meehanisma for the destruction 
of penicillin in the alimentary tract: the secretion of 
acid m Uie stomach and some agent, presumably bac¬ 
terial, in the mtwtine. It is impossible to determine 
in an individual case the relative proportions of an 
mgested dose of penieillin which are destroyed by 
these respeotsve mechanisms. One operates before, 
the other aBer| the penicillin has reached the site of 
frtAtest^^^^ the duodenum (6). Of ^ater 
is the fact thi^ even if dastruo- 


tion by acid does not occur at all, because of ariilor- 
hydria, successful neutralisation, or the normal 
Auetuations of gastric acidity, the greatest absorption 
which has been noted is only 34 per cent of the in¬ 
gested dose. The penieillin which is not absorbed is 
eventually destroyed by the action of the second 
mechanism or is excreted in the feees. 

It appears, therefore, that the maximal beneAt 
which is attainable from protecting the penicillin 
against acid destruction is limited to the diAerence 
between the amount of absorption which occurs in 
the absence of such protection and the maximal ab¬ 
sorption which has been noted when acid destruction 
is not a factor. As the theoretical advantage of pro¬ 
tection of all of the material against acid is so largely 
counterbalanced by the fact that no more than a 
third of the ingested dose is absorbed in any event, 
it would seem that no penicillin preparation for oral 
use which is based solely on the principle of protec¬ 
tion against acid will prove to be siguiAcantly superior 
to penicillin alone. 

Furthermore, in the presence of maximum absorp¬ 
tion approximately three times as much penicillin is 
required by the oral as by the intramuscular route to 
produce comparable penicillin oonoentrations in the 
blood. Since maximum absorption does not generally 
occur, the usual ratio of oral to intramuscular dosage 
will be in the neighborhood of 6:1. 
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Effect of Penicillin on Growth of 
Atc0Ugtnes ftcalh 

MaoDokau) Fm/roK, Cbasles E. Lakkiord, and 
Mabtha CHlUtOW 

Vminnity of Texat Behool of MedMne, OoJvoiton 


The literature eontained no information on the 
efteet of penieSliB. on Aloal^^enes feoaUt previoiu to 
a leoenrpaper hy Altosieier (f), who reported the 
mathed enaoeptibUity of five atraine to panleiUin. lo 
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view of the well-kiiowu fact that ^am-uegative bacilli 
ore in general relatively resistant to this antibiotic, it 
seemed advisable to test a larger number of strains 
of this species. 

Nine strains of Alcaligf^nes were available in stock, 
six having been collected from human feces a7»d three 
from human urine. The tests were carried out on 
Bacto Proteose No. 3 herm>globin agar plates con¬ 
taining various concentrations of penicillin, as used 
routinely for tests of penicillin resistance in our lab¬ 
oratory. The plates were inoculated from young 
tryptose phosphate broth cultures by making a radial 
streak with the tip of an absorbent cotton swab dipped 
in the broth culture. Th(^y were examined after over¬ 
night incubation at 37.6° C. 

In repeated tests no inhibition was observed at peni¬ 
cillin concentratuuis less than 10 uiiits/mL of agar. 
In a typical experiment, only one of the nine strains 
was inhibited by 10 units/ml. Fifty units inhibited 
another strain and almost completely inhibited a third. 
At 100 units, five of nine strains were still able to 
grow, although somewhat inhibited as compared with 
controls. 

We have thus been unable to confirm the findings 
of Altemeier. Despite the fact that the genus Alcalir 
genes is now separated from the Enterobacteriaceae 
and grouped with other genera in the family Rhisobi- 
aceae, it occurs with, and resembles physiologically, 
the members of the former family. The resemblances 
include insensitivity to penicillin. 
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Intravenous Utilization of Partial Acid 
Hydrolysates of Proteins 

WiLLUM C. Risser, Jay R. Sohenok, and 
DougtuAS V. Frost^ 

Abbott Laboratories, North Chicago, Illinois 

Complete hydrolysates of casein fortified with tryp¬ 
tophane and cysteine monohydrochloride monohydrate 
were given intraveiujusly to female dogs. The hydrol¬ 
ysates were given daily in one injection over a period 
of 80 minutes in some experiments and two hours in 
others. The minimum intake of nitrogen which main¬ 
tained nitrogen balance was approximately 120 
mg./N/kg./day. By the method of White and Elman 
(1) wo have prepared partial acid hydrolysates in 

iWlth the collaborAtloD of Robert T. Olsion. Oscar H. 
Walther, ond Brerett W. Doede. 

The authors wish to thank Dr. H. H. Volwiler. Mr. Cart 
NloUten, and Dr. D. W. MttcCorquodale for encourngement 
and counsel In the course of this work, and to acknowledge 
the cooperation of Mr. H. C. Spruth In various phases of 
the promem. 


which approximately one-third of the amino amds 
exist in the free state. When these hydrolysates were 
fortified to the same content of tryptophane and cys¬ 
teine as employed in the complete hydrolysates, nitro- 
gtm balance was produced at an intake of 120 mg./N/ 
kg./day. Thus, the peptide nitrogen of a partial acid 


TABLE 1 

SuMMAHY ov Nitrogen Balance Expebiiientb 



Total N* 

Total N* 





Hydrolysate 

* a 

t « 


Oi 

1 

K 

d 

tL *0 

.1 


u bi 

** a 

oS 

flc 

tfg, 

£0 

O ‘ 

Dog No. 

§s 

flS 


It 

CA»elu. 

12.0 

4.90 

1 

80 

100 

‘0.94 

complete 

(dbtryp- 




80 

-0.99 


tophaue 

added) 




120 

-0.40 

Casein, 

12.0 

3.31 

o 

80 

100 

-1.88 

complete 

(dl-tryp- 




80 

-0.99 


tophanc 

added) 




120 

+ 0,26 

Casein. 

11.0 

4.83 

1 

80 

120 

+ 0.88 

partial 

(1-tryp- 




100 

-0.88 


tophuue 




80 

-0.62 


addiMl) 


*> 


120 

-0.14 

. 





140 

+ 0.B4 

Caaeln, 

25.0 

4.88 

3 


140 

+ 0.78 

partial 

(no tryp¬ 



140 

+ 0.20t 


tophane 



100 

120 

+ 0.14 


added) 



90 

100 

-0.06 

Plbrlu. 

0.0 

14.00 

4 

120 

100 

+ 1.02 

partial 

(no tryp¬ 
tophane . 
added) 




100 

-0,13t 



•In thl« ratio, Total N r<*preaoQtB nitrogen (In grams) of 
the hydrolysate before any additions of amino acids were 
made. 

. t The amount of tryptophane In the partial hydrolysates 
was determined. “Tryptophane present^ represents the 
(in grams) of tne tryptophane retained In the par¬ 
tial hydrolysate plus the quantity added: for the complete 
hydrolysates, It represents the amount added. 
t Flve-doy periods. 

hydrolysate appears to be available for the purpose 
of maintaining nitrogen balance in the adult dog when 
the hydrolysate is given intravenously. 

The nonprotcin diet oousisted of 73 grams sucrose, 
20 grains lard, 3 grams corn oil, 0.5 gram fish-liver 
oil containing 65,000 U.S.P. units of vitamin A and 
13,000 U.S.P. units of vitamin D per gram, 4.0 grams 
U.S.P. salt mixture I, 0.2 gram choline chloride, 1.0 
gram agar, 0.6 mg, thiamine hydrodiloride; 0,0 mg. 
riboflavin, 12.0 mg. nicotinamide, 0.4 mg, pyridoxins, 
1.2 zng. calcium pantotlienate, and a liver concentrate 
low in nitrogen but rich in vitamin The amount 
of this diet consumed usually supplied oonsidorali^ 
less than 5 per cent of the total nitrogen intake. 
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The Presence in Normal Serum of 
Inhibiting Substances Against 
Bacillus subtilis^ 

C. W. Buggs, Bernice Bronstein, John Winslow 
Hihshweld, and Matthew A. Filling 
DepatimenU of Bacteriology and Surgery, Wayne 
UnivereUy College of Medicine, and Receiving 
Hospital, Detroit, Michigan 

In initiating an investigation of the absorption and 
excretion of streptomycin in humans, it was neces¬ 
sary to find an organism whose sensitivity to the anti¬ 
biotic was such that it could be used as a test organ¬ 
ism in determining the concentration of streptomycin 
in body fluids. Bacillus sub tilts, No. 4R6259, received 


Because of these findings, a titration of serum from 
35 normal individuals was made in order to determine 
to what extent these inhibiting substances occurred. 
The sera were also tested to learn if inhibiting anti¬ 
bodies were present for a strain of Staphylococcus 
aureus (No. 209 P of the Food and Drug Administrar 
tion). Unheated serum and serum inactivated at 
50*^ G. for 30 minutes were used. Table 1 summarises 
the results. 

Thirty out of 35 of the sera inhibited the growth 
of Bctcillua subtilia, while 5 of them failed to inhibit 
this organism. After inactivating the serum at 56° C. 
for 30 minutes, 10 of the sera lost their ability to 
inhibit, 15 partially lost their ability by a reduction 
in titer, and 4 were uninfluenced. (One sample, No. 
32, was not tested in the inactivated state.) 


TABLE 1 

TitoatIon of iNBiBiTiNa StiDSTANCBB IK NOB&tAL SsEUM FOR Btaphyloooocue aureus. No. 209 P, 
AND FOB Havillue aubtiUe, No. 4E0259 


Serum No. 

Unbeated ■cram 

Serum heated 80 min. at 66** C. 

Dilution at which organism Is Inhibited 

Dilution at which organism Is inhibited 

Btaph. aureus 

No. 209 P 

B. aubtiUa 

No. 4K6259 

Staph, aureus 

No. 209 P 

B. subiitis 

No. 4116259 

1 

No Inhibition 

No inhibition 

No inhibition 

No inhibition 

2 

No Inhibition 

1 : 2 

No inhibition 

Undiluted 

8 

No inhibition 

1 : 8 

No inhibition 

1:2 

4 

No Inhibition 

No inhibition 

No inhibition 

No inhibition 

G 

No Inhibition 

1:82 

No inhibition 

1:32 

6 

No inhibition 

1;8 

No inhibition 

1:4 

7 

No inhibition 

1:8 

No inhibition 

No Inhibition 

8 

No Inhibition 

1:4 

No inhibition 

No inhibition 

9 

No Inhibition 

No inhibition 

No inhibition 

No inhibition 

10 

No inhibition 

1:8 

No inhibition 

1:4 

11 

No inhibition 

1:4 

No inhibition 

1:2 

12 

No Inhlblllou 

1:4 

No inhibition 

1:2 

18 

No inhibition 

Undiluted 

No luhlbltlon 

No inhibition 

14 

No inhibition 

1:4 

No Inhibition 

1 :2 

15 

No inhibition 

1:4 

No inhibition 

1:2 

16 

No inhibition 

1 : 8 

No luhlbltioii 

No inhlbltioQ 

17 

No inhibition 

1:8 

No inhibition 

1 : 2 

18 

No inhibition 

1 : 8 

No inhibition 

No inhibition 

19 

No inhibition 

No inhibition 

No inhibition 

No inhibition 

20 

No inhibition 

1:2 

No inhibition 

No Inhibition 

21 

Not tested 

1:8 

Not tested 

No inhibition 

22 

No InbibittoD 

1: 2 

No inhibition 

No inhibition 

28 

No inhibition 

1 :4 

No loblbition 

No inhibition 

24 

No Inhibition 

1:8 

No inhibition 

lt4 

25 

No inhibition 

1:8 

No Inhibition 

1;2 

26 

No inhibition 

1:8 

No Inhibition 

1 : 2 

27 

No inhibition 

1:4 

No inhibition 

1:2 

28 

No inhibition 

No inhibition 

No inhibition 

No inhibition 

29 

No inhibition 

1:2 

No Inhibition 

1:2 

80 

No inhibition 

1:2 

No inhibition 

No inhibition 

81 

No inhibition 

1:4 

No inhibition 

1; 2 

32 

Not tested 

1:2 

Not tested 

Not tested 

88 

No inhibition 

1 ;2 

No iufalbitlon 

1:2 

34 

No Inhibition 

1:4 

No Inhibition 

1:2 

85 

No inblblttou 

i:4 

No Inhibition 

1:4 


from the Merck Institute, appeared to have the re¬ 
quired sensitivity and was selected for use in the 
study. 

Before administering the streptomycin to patients 
chosen for the study a sample of blood was drawn 
ffbm each as a control. In the first series of tests 
it was found that the serum inhibited the growth of 
BooUIub subtiUs in dilutions varying up to 1:82. 


»Tbs wort described la this paper was aupported by grantB 
tha%ecMl&re A. MoOraw aad frpm Merck: and 

Bahway, Hew Jarsey. 


Two additional strains of Bacillus subtilis were 
tested in 5 of the sera listed in Table 1. Both of 
them were inhibited by each of these sera. The 5 
sera which failed to inhibit strain No. 4R6259 Were 
not tested for inhibiting substances against these 2 
Additional Strains. 

Thirty-three of the sera were tested against Staphy¬ 
lococcus aureus, No. 200 P. None of them possessed 
inhibiting substances against this organism. Some of 
the sera were tested against several other strains of 
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gtaphylococd^ bat in no instance were inhibiting Bub< 
stances demonstrated. 

Kandall, Price, and Welch (J2) have suggested the 
use of Bacillus sublilis as a test organism in assaying 
penicillin in various body fluids by a modification of 
the dilution method of Itammelkamp (i). This or¬ 
ganism was proposed because of the ease with which it 
may be cultivated, tJie sharp reproducible end-points 
said to be obtained, and because its use obviates the 
employment of washed erythrocytes as required in the 
Rammelkanip te<dmic. These investigators did not 
state, however, whether or not serum obtained from 
patients before the administration of penicillin in¬ 
hibited their test organism. 

The data presented in this paper would indicate 
that the results of any assay of serum for an anti¬ 
biotic, using Bacillus subtilis as the test organism, are 
open to question, unless, prior to the administration 
of the antibiotic, the serum has been tested for the 
presence of natural inhibiting antibodies. 

Summary: Sera from 35 normal persons who had 
received no previous medication were tested for inhib¬ 
iting substances against Bacillus aubtilia and Staphy¬ 
lococcus aureus» Thirty of the sera (85 per cent) in¬ 
hibited Bacillus subiilia in dOutions varying up to 
1:32, but in no instance was Staphylococcus aureus 
inhibited. The data presented would indicate that 
Bacillus subtUis is not a suitable organism for use 
in the assay of antibiotics in the presence of serum. 
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Preliminary Studies on the Absorption 
and Excretion of Streptomycin in Dogs 

Botd E. GrahaHj Mii/ton J. Vakder Brook^ and 
Marvin H. Euizenoa 

Research Laboratories) The Upjohn Company 
Kalamazoo^ lf»cb^a«i 

Pharmacologic studies on three lots of strepto¬ 
mycin, ranging in potency from 105 to 500 units/ 
mg., were done on 14 male and female dogs. The 
animals were starved or fed a liquid diet for 24 
to 48 hours prior to administration of streptomycin. 
They were divided into four groups. Only the dogs 
in Oroup 1 were anesthetized, and these experiments 
were acute. Intravenous (saphenous vein) adminis¬ 
tration was employed in Qroups 1 and 2. The intra¬ 
muscular (gluteal) route was used in Group 3 and 
oral administration (stomach tube) in Group 4. Urbe 


samples were collected by eatheterixation ftcun all dogs 
of Group 1, from one dog of Group 3, and from two 
dogs of Group 4. All other urines were eoUeeted via 
the metabolism cage. 

Plasma volumes and streptomycin levels were cal¬ 
culated from haematoorit determinations. By our 
method of assay (J), using a paper diso-agar plate, 
neither plasma nor urine in a twofold dilation with a 
0.2-M phosphate buffer exerts an inhibitory effect on 
the test organism (Bacillus subtilis), 

RmiTUTB 

In general, the rates of disappearance of strepto¬ 
mycin from the blood of anesthetized and unanesthet¬ 
ized dogs (Groups 1 and 2) following intravenous 
injections of IDO,000 to 210,000 units were com¬ 
parable. Only 18 to 29 per cent could be acoouUted 
for in the plasma during the period of 3 to 18 min¬ 
utes postinjeetion. After 4 to 5 hours about 3 per 
cent could be detected in the plasma. The low total 
recovery of streptomycin (10 to 20 per cent of the 
amount injected) from the urines of the dogs in 
Group 1 may be due to the short experiment, or to 
anesthesia, since 45 to 65 per cent was ceeovered 
from the urines of Group 2. Approximately 35 to 65 
per cent of the streptomyein injected was probably 
destroyed or inactivated. These results are in agree¬ 
ment with tliose found in humans (1,2,4), The parity 
of the three lots of streptomycin used apparently did 
not alter the results. 

In Group 3, the highest plasma levels were 7,2 and 
2.7 per cent of the injected amounts (100,000 units). 
These were reached after 1 and 14 hours, respectively. 
After 54 hours only a trace to 0.8 of one per cent 
eould be detected. Therefore, the maintenance of 
plasma levels was no better with intramuscular than 
with intravenous injection. Only about 20 to 40 per 
cent of the stretopmyoin administered could be re¬ 
covered in the urines of this group. 

In Group 4, streptomycin in doses from 210,000 to 
420,000 units per dog could not be detected in the 
blood during the 24 hours following oral administra¬ 
tion. The recovery in the urine of one dog of this 
group of 3.0 per cent of the drug administered, and 
lesser amounts in the others, indicates that s^repto^ 
mycin was absorbed to a small extent The small per¬ 
centage recovered in the urine is in agreement with 
the observations made on humans (1, 2, 4), 

SUICMABT 

Streptomycin varying in potency from 100 to W 
units/ihg. has been administered to 14 dogs Intra- 
venonsly, intramneoulariy, and orally in axniotmts of 
408,000 to 420,(K» 
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High blood levele o£ stteptomyeiu vero observed 
after parenteral administration and 23 to 65 per cent 
was eaoreted in the urine of normal doga. After 4 
or 5 hours only small atnounts were detected in the 
blood« 

The maintenance of blood levels was no better with 
intramuscular than with intravenous administration* 
FoUowinj^ the oral administration of as much as 
420,000 units of streptomycin, it could not be detected 
in the plasma, but up to 3.0 per cent was recovered 
from the urine. 
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The Activity of Streptomycin in 
Experimental Syphilis 

Wolcott B. Dckhak and Gboffret Bake 
The SqiMh Institute for Medical Eesearch 
New Brunswick, New Jersey 

The striking therapeutic response following the 
treatment of syphilis with penicillin prompted the 
investigation of the action of streptomycin in experi¬ 
mental syphilis.^ 

Herrell and Nichols (1) have recently reported the 
results of the treatment of four cases of syphilis with 
streptomycin. Improvement was noted, but relapses 
occurred even after the administration of 10,000,000 
units over a period of 10 days. 

The technique employed in the present study will 
be described subsequently in full (>&). A brief sum- 
maiy follows. Suspensions of rabbit testes infected 
with the Nichols strain of T. palUdum were employed 
to infect rabbits by intraeutaneous injections in the 
clipped skin of the back. Commencing within three 
days, intramuscular injections of streptomycin or 

^Tbe ftothara wish te expreM tb«Sr apprecUtloii to John 
J. Oskay iw hUt technical asBlstance. 

Sesmthig Science— 

National Univcrftity 

The biD establishing a National tlniversity of the 
United States has been reported favorably by the 
Senate committee. It grants a charter to the Uni¬ 
versity, provides for its government, grants it the 
ground ^e city of Washington derignated by Presi¬ 
dent Wmd&tngton as a site for a national university, 
an4 ^^tpEropriaies 115,000 for the fiscal year ending 
on June 30,1807, and «26,000 for the year following. 


crystalline penicillin 0^ were made every four hours 
for four days. When lesions developed at the site 
of inoculation, their syphilitic nature was confirmed 
by dark-field examination for spirochetes. All other 
rabbits were kepi for four months, at which time a 
suspension of the popliteal lymph nodes of each rab¬ 
bit was injected intratesticularly in two rabbits. If 
the testes of these rabbits remained normal, the donor 
rabbit was judged to have been cured. The strepto¬ 
mycin preparations employed had potencies of 158 
units/mg. to 229 units/mg. 

A total of 79,000 units of stroptomyein per kilo¬ 
gram of body weight protected one out of three rab¬ 
bits. The three rabbits that received 660,000 units/kg. 
were also proved to have been cured. In another 
experiment, the lymph node transfers have not yet 
been made from the rabbits that have remained free 
of local lesions, but in the case of other rabbits that 
have been infected by the technique described above, 
lymph node transfers have not changed significantly 
the results obtained by reading the dermal lesions. 
In this experiment, none of the four rabbits in each 
of the groups that received 748,000 units/kg. and 
374,000 units/kg. developed lesions. Of the four 
rabbits that received a total of 187,000 units/kg., 
three failed to develop chancres. A total of 03^00 
units/kg. did not protect any of the four rabbits in 
this group. All control rabbits in each experiment 
developed typical lesions. 

The smallest amounts of streptomycin that cured 
any of the rabbits when administered in divided doses 
during four days was 79,000 units/kg. (375 mg./kg.) 
in one experiment and 187,000 units/kg. (817 mg./kg.) 
in another. A similar effect was obtained with 147 
units/kg. (0.088 mg./kg.) of crystalline penicillin G, 
It may be concluded, therefore, that the preparations 
of streptomycin employed have antisyphilitic action but 
that penicillin O is more than 3,000 times as effective, 
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Princeton Uniyersity 

At the recent meeting of the Board of Trustees of 
the College of New Jersey at Princeton it was voted 
to change the charter name of the institution to Prince¬ 
ton Univ^ty, The fund which is being raised in 
commemoration of the Sesquioentennial next October 
ia already over 3900,000, a large proportion of which, 
it b win he devoted to the development of the 
griiduate department. 
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News and Notes 


Dr, John W, T, Spinks, professor of physical chem¬ 
istry at the University of Saskatchewan, has rejoined 
the staff after two and a half years of operational 
research with the Royal Canadian Air Force and 
nuclear research at the laboratories of the National 
Research Council of Canada. 

Dr. B. B. Gault, formerly of the U. S. Geological 
Survey, has been appointed an assistant professor of 
geology at Lehigh University. 

Aonouncements 

The Geological Society of Washington, comprising 
the professional geologists in the Washington area, 
adopted the following resolution at a meeting on 13 
March, 1946; 

We, the 400 members of tho Geological Society of 
Washington, D. 0., unanimously endorse the McMahon 
Bill, 8, 1717, in its original form. We believe that no 
bill will provide a satisfactory domestic policy on atomic 
energy that does not provide for; 1. Full control over 
atomic energy development in this country by the Federal 
Goveniment j 2. Complete civilian control through a Fed¬ 
eral agency—tho role of the military to be restricted to 
liaison in the field of weapons; 3. A policy of free pub- 
liculiou and dissemination of scientific information, re¬ 
stricted only by the provisions of the Espionage Act. 

We further believe that a bill lacking any of these 
features will stifle scientific progress and will, conse¬ 
quently, irreparably harm our civilization and greatly 
weaken the national defense. 

The resolution was addressed to the President and 
the Congress. It marks a departure in the policy 
of the Society which has never heretofore concerned 
itself with legislative matters. 

An annual award of $1,000 and a bronze modal for 
outstanding research in enzyme chemistry has been 
added to the list of awards administered by the Amer¬ 
ican Chemical Society, according to Alden H. Emery, 
national secretary of the Society. The new award is 
sponsored by the PauULewia Laboratories, Inc*, of 
Milwaukee, Wisconsin, and will be known as the 
Paul-Lewifi Laboratories Award in Enzyme Chemistry. 
The first award will be presented by the Society in 
April to one of a group of candidates now under con¬ 
sideration by a special committee, 

McGill University has announced a recently cre¬ 
ated Department of Anaesthesia. The chief objectives 
are to improve the teaching of anaesthesia to the 
undergraduate students in Medicine; to increase the 
opportunities for learning anaesthesia among the in¬ 


ternes of the hospitals connected with the University *, 
to conduct a three-year Diploma Course in Anaesthe¬ 
sia; and to develop investigation in anaesthesia in 
the clinic and in the laboratory from the point of 
view of interrelationship, and in an interdependent 
fashion with the University's other departments. 
This development comes on the centenary of the dis¬ 
covery of anaesthesia. 

Dr. F. A. Vening Meinesz, professor of geophysics 
at the University of Utrecht, director of the Royal 
Netherland Meteorological Institute, and recent recip¬ 
ient of the Penrose Medal of the GSA, gave a series 
of four lectures at the invitation of the University of 
Cincinnati Chapter of Sigma Xi and the Departments 
of Geology and Physics. The subjects discussed were: 
^^Gravity Anomalies in the East and West Indies,” 
"Tectonic Patterns of the Ocean Floor and Their In¬ 
terpretation,” and ‘^ewer Conceptions of Isostasy and 
Crustal Structure in the Light of Gravity Determina¬ 
tions.” The illustrated public lecture on “Weighing 
the Earth From a Submarine” was followed by infor¬ 
mal talks to faculty and student groups on “The Resis¬ 
tance Movement in Holland During the Occupation” 
and “The Danger of a Spiritual Vacuum in a Scientific 
Age.” 

Additional AAAS Meeting Notes 

Headquarters for the Press will be in the Kiel Me¬ 
morial Auditorium. Dr. Sidney S. Negus, Medical 
College of Virginia, Richmond, will be in charge. 

The National Association of Science Writers will 
meet in P^rivate Dining Room No. 7 of the Jefferson 
Hotel at 7:45 P.M., 27 March. 

The St. Louis housing situation is stUl desperate. 
The most recent development is that a request from 
Dr. F. R. Moulton in the name of the Association to 
the Secretary of War for 1,500 berths in the Jefferson 
Barracks, Missouri, has been denied. 

Recent Deaths 

Vlpkian Carr Loftin, 66 , for the past 16 years as¬ 
sistant head of the Division of Cotton Insect Investi¬ 
gations in the U. S, Department of Agriculture's 
Bureau of Entomology and Plant Quarantine^ died 
on 16 January in Washington, D. C. 

Dr. Charles Theodore Burnett, 72, professor of psy¬ 
chology at Bowdoin CoBetge, died at Bruiudwu^, 
Maine, on 31 January. He had retired in 1944, but 
had continued to teach to augment a war-deleted 
faculty. 







Science Exhibition 


(Continued from 1 March isstte.) 


Ace Glass, Incorporated 

Vineland, Xew Jersey 
Booth No. 1195 

In our effort continually to widen tlie scope and appli¬ 
cation of our ^herical joints, we are now exhibiting and 
supplying these joints In new sizos and in different mate¬ 
rials other than pyrex glass. The new sizes, namely, 
40/25, 75/60, 102/75, and 130/90, will make it possible 
to have spherical connections on glass pipe and large-size 
glass tubes and still have the same flexible, nonfreezing, 
and interchangeable features of our standard line. The 
standard line of joints will bo available in stainless steel 
and clear fused quartz. The new sizos listed above will 
be available in metal only. These joints will all be inter¬ 
changeable BO that installations having metal lines can be 
clamped together with the glass just as readily as the 
regular glass joint. In order to facilitate clamping of 
these joints we are going to feature our now-type clamp, 
which will be radically different from any offered on the 
market today. One of the features of our exldbit will 
be a large pilot plant-size evaporator, constructed entirely 
of pyrex glass from the stopcock manifold to the heat 
exchanger tubes. It will be possible to operate it con¬ 
tinuously or for batch operations, both at atmospheric 
or lower pressures. In addition, tliere will be many 
smaller items, such as the split flask, or resin flask, from 
600 ml. to 6,000 ml.; the light oil pycnometer, now ten¬ 
tative ASTM No, KS46; various distilling columns, such 
as the Penn State Semi Micro Column, which has a 
column length of but 11'' and a separating power of 60 
plates. 

Bausch & Lomb Optical Company 

Kochester, New York 
Booth No. 184 

This exhibit includes a stereoscopio polarizing device 
of new design, laboratory microscopes, wide field stereo¬ 
scopic microscopes, micro-projectors, and Balopticons. 
The new B A L Stereo Polarizer produces stereoscopic 
vision through monobjective laboratory microscopes with 
binocnlar eyepieces, This is accomplished by a split- 
field polarizer, showing halves of the field polarized at 
right angles to each other, and two eyepiece analyzers, 
each of which can be aligned with one-half of the polar¬ 
izer field. The B & L GTA Microscope has incHned 
binocular eyepieces, Abbe condenser, mechanical stage, 
and other accessories for advanced microscopy. A sim¬ 
pler model, the Bausch A Lomb BA Microscope has a 
monocular body but is otherwise similar to the OTA. 
i^odels A and FB are simpler microscopes designed pri¬ 
marily for educational use. The B A L BKW Stereoscopic 
Wide Field Microscope riiows objects right side up in Him 
dimensioiu. Fitted with a revolving drum nosepieoe, it 
affords instantaneous change of magnification. The 
B A L B Micro-Projector ntllises any standard labora¬ 


tory microscope. Since the stage is always horizontal, 
this projector is well adapted to showing living or wet 
mount specimens. Combining opaque and slide projection, 
the LRM Balopticon projects quiz papers, book pages, 
slides, solid objects and other material. 

Biological Abstracts 

University of Pennsylvania 
Booth No. 180 

A cooperative, nonprofit journal published by biologists 
for biologists. Biological Abstracts is the only abstract¬ 
ing and indexing service in the world that affords an 
adequate coverage of the literature in all fields of biology. 
Currently abstracting some 2,300 journals, the coverage 
is being expanded as rapidly as possible to include the 
many European and Scandinavian Journals that have not 
been available to the sclontists of this country since the 
outbreak of the war. Biological Abstraeta is published 
not only in the complete edition but also in eight low- 
priced sectional editions specially designed for individual 
biologists who are interested only in one or more closely 
related fields. These soctioual editions will be on display, 
and Dr* John E. Flynn, editor-in-chief, and H. I. Ander¬ 
son, business manager, will be in attendance to welcome 
visitors and furnish information. 

Distillation Products, Inc. 

Rochester, 79 ew York 
Booth No. 152 

Users of high-vacuum equipment looking for the latest 
and best in vacuum producing, measuring, and controlling 
units will find a complete display of fractionating diffu¬ 
sion pumps, vacuum gauges, and lilgU-vacuum valves at 
the Distillation Products exhibit. Featured here, in 
operation, will be vertical metal fractionating diffusion 
pumps—ranging in capacity from 2 l/sec. to 260 1/aec.— 
which mark an entirely new and highly efficient principle 
in the production of low pressures. Recent developments 
in high-vacuum valves—which provide greater control 
with lower impedance—are to bo represented by especially 
designed valves in the 2" and 4'^ sizes plus a solenoid 
valve for J" lines. The latest models of D.P.I. newest 
gauges, which include those of the Knudsen, Philips, 
Pirani, and Ionization-type, will also be on display. 
This group of gauges provides a series capable of accu¬ 
rately reading pressures from .00000001 mm; to 1 mm. of 
mercury. Design changes which make the new gauges 
of particular interest to industrial and laboratory users 
include the following: The Knudsen gauge has been im¬ 
proved BO that satisfactory operation can be obtained 
under normal factory conditions of vibralionthe Philips 
gauge has been constructed to give readings from 25 
microns to 2 x mm., and yet is so built that it will 
not be damaged by accidental exposure to atmospheric 
pressure; the Pirani gauge has boon stabilized with re- 
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spect to voltage and made into a continuously recording 
gauge for the range of 0 to 1000 microns; the fanriliar 
typo of hot filament ionization gauge has been equipped 
mth a new type of flexible control for use between 1 
micron and below 10-o mm. Ilg- In addition to the 
equipment described above, examples of other gauges and 
D.P.I/s two* and three-stage glass fractionating pumps 
for obtaining extremely low pressures without cold traps 
will be shown. Information and illustrative material will 
also be available on larger diffusion and ejector-type 
vacuum pumps, high-vacuura evaporating equipment, and 
stills for high-vacuum distillation, 

J. H. Emerson Company 
CambrldgCt Massaohusetts 
Booth No. Ill 

In this booth will be shown the Emerson micromanipu¬ 
lator, whicb operates on a lever principle so that the 
motion of tlio lever which controls horizontal motions 
of the needle is identical with the apparent motion of the 
operating needle in tlie field of a compound microscope. 
This feature makes possible much more rapid control of 
the needle and makes it easier for an operator to learn 
to use the machine. There will also be shown the Emer¬ 
son model of the Barcroft-Warburg apparatus. The 
J. H. Emerson Company was first to manufacture this 
apparatus continuously ever since. Literature will be 
available on the medical line of equipment manufactured 
by the company including ^‘iron lungs, resuscitators, 
oxygen humidification apparatus, hot pack apparatus, 
fever therapy apparatus, and a new device for treatment 
of tuberculosis by means of lung immobilization.** 

E. Leitz, Inc. 

New York, New York 
Booth No. 148 

Tliis exhibit will include the following instruments: 
the Lcitz Photo^elecirio PrecalibraUd Colorimeter, an 
instrument used for colorimetric determinations of human 
body fluids; the Leits Photo-electric Semoglobinometer, 
a portable instrument designed for use by individual 
practitioners so that they can make rapid colorimetric 
determinations of the hemoglobin Content of the blood 
stream; the Leite 0 4"^ Electric Titratotf an instrument 
used to determine by electronic means the end-point of 
a chemical titration; the Leitsf Magarc, a completely auto¬ 
matic carbon arc microscope lamp giving a highly intense 
source of illumination; the Leifs Microlux, a Universal 
Microscope lamp used for visual observation, photo¬ 
micrography, and microprojection; the Leits Mioam, a 
camera attachment which will fit any microscope accom¬ 
modating standard eyepieces, produces a 3i x 4} negative, 
and may be used for making black-and-white or Koda* 
chrome photomicrographs; the Leits Micro-Manipulator, 
an instrument permitting manipulation of specimens 
during microaco^e observations; Leiea camera accessories 
—American made lenses, view finders, and other devices 
for use in scientific photography. 


vd. 

MalUnffar ndt Chemical Wochs 

St Louis, Missouri 
Booth No. 

^*Besearch and Development for Today and Tomor^ 
row** will be featured with an exhibit of a variety of 
new organic products as a consequence of fundamental 
researches by Mallinckrodt chemists on ester eondensa- 
tious. Among samples available for inspection will be 
oxazolidones, malonic esters, and higher alkyl carbonates 
such as dicetyl carbonate and diocthdecyl carbonate. 
Phenylacetic acid and phenylacetlc ester also vrill be ex¬ 
hibited. In addition to the above compounds, the exhibit 
will include pyridyJmercuric acetate, pyridylmercuric 
chloride, and pyridylmerGuric stearate, which are effective 
fungicides and mildew-proofing agents. These com¬ 
pounds may bo incorporated in textiles, felt, leather, cork, 
paints, wood, rubber, rosins, and waxes. MaUinokrodt 
Chemical Works is cited in the Smyth report on atomic 
energy for having achieved in production **a degree of 
purity seldom achieved even on a laboratory scale, * * This 
achievement was in part possible because of many years 
of fundamental research and long experience in the pro¬ 
duction of analytical reagent, medicinal, photographic, 
and high-purity industrial chemicals. Examples such as 
Mallinckrodt Analytical Beagonts and Primary Stand¬ 
ards, universally known for uniform, dependable purity, 
will be exhibited. The high purity of these reagents is 
of specific intorest to, and meets the exacting require¬ 
ments of, research and clinical laboratories. 

Merck & Company. Inc. 

Bahway, New Jersey 
Booth No. 128-124 

The enormous success of penicillin in helping in the 
treatment of war injuries and diseases has made the 
chemotherapeutic importance of the newly investigated 
antibiotics of great scientific and public interest. The 
House of Merck has been in the forefront of antibiotie 
research in the United States from the early collabora¬ 
tion in the large-scale investigation of gramicidin in 
1939 through the wartime development of penicillin, to 
its more recent interest in the newest antibiotic, strepte- 
mycin, discovered by Waksman in 1944. This exhibit, 
devoted entirely to the Story of Streptomycin, will show 
briefly the commercial history of the better-known anti¬ 
biotics and trace the processing of an antibiotic from the 
parent organism to the pmre eiystalUne oompound. A 
brief resum4 of the presently known chemistry will be 
outlined, and following an account of its phattnoeologi- 
cal properties, the proposed clinical uses of thU chemo¬ 
therapeutic agent are briefly listed. By means of iUumi- 
nated transparencies below tbe background panejiB of the 
rachlbit are to be shown the parent organism, 

griseua; the crystalline forms of strepINniiyeia 
(uifl culture plates demonstrating ^ acting 
of ^ drug on various pathogenic organlikas. . 
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National Roater of Scientific and 
Specialized Personnd 

Wftsiilngrtoiif I>« €• 

No. 139 


The National Boster is a division of the U. S. Employ- 
meat Service, Department of Labor. The functions of 
the National Hester are to maintain a national central 
registration of the Nation’s scieniiflcally trained person- 
iiel, to provide a placement service for scientifio profes¬ 
sional personnol and employers of such personnel, and 
to serve generally as a clearing house of information con- 
coming the sciences and professions. At present a major 
portion of the Boster’a placement efforts are devoted to 
locating sidtable civilian positions for returning veter¬ 
ans qualified in the professions. During the vrar tho 
Boater's efforts were devoted almost entirely to the 
mobilization of scientific and technical personnel in both 
civilian and military positions and participation in the 
deferment program. The Boater’s exhibit will include 
copies of its various occupational publications and statis¬ 
tical Information on various professions, and will show 
how the Boater’s work is carried on. A representative of 
the National Boster will be present to answer questions 
and provide information. 

St. Louis UniTcrsity Biology Department 
and Biodj^amic Laboratory 

St. LoniSt Missouri 
Booth No. 43 

Study of ultrarapid cooling. When a substance which 
contains water is cooled very rapidly—^that is, at a veloc¬ 
ity of several hundred or a thousand degrees F. per sec¬ 
ond—ice cannot form freely in it. Either no ice is 
formed or very little, depending on the velocity of cool¬ 
ing and on the amount of foreign material dissolved in 
the water. There is some evidence that such rapid cooling 
does not harm living beings. Prof. B. Luyet, of 8t. Louis 
ITniveraity, and Dr. P. M. Gehenio, of the Biodynamic 
Hesearch Laboratory, have developed methods for record¬ 
ing the quantity of ice formed during ultrarapid cooling 
in droplets of sohitlons or of body fluids several hundred 
times smaller than those delivered by a medicine drop¬ 
per. Small organisms were also investigated. The ex¬ 
hibit will include a demonstration of the methods and a 
presentation of the apparatus and the records. 

Science Dlaatrated 

New Tork, New Fork 
BooUi No. 7S 

This booth is designed as a general meeting place for 
those who are attending the Association’s meetings to 
get together and dihenss the various aspeets Of the advent 
of the new mass magazine, Boienoe lUmtraiod, the pur¬ 
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pose of which is to report the developments of the sci¬ 
ences to the general public and to describe their conse¬ 
quences in terms of daily living. Dr. Gerald Wendt, 
editorial director, will be on hand personally a good part 
of the time; and other members of the magazine’s staff 
will be in constant attendance, ready to answer questions 
and demonstrate the editorial aim of this new magazine, 
illustrating from copies of the first issue which will be 
rurixed from the press to the convention several days in 
advance of issue date. 

Science Service 

Washington, D. C. 

Booth No. 181-130 

The exhibit will show the variety of work done by 
Science Service in the popularization of science. This 
includes services to newspapers —Daily News Meport^ 
Wire hy Mail, Science Page, Tour Health —Here's How, 
Star Map, Soienoe Shorts, and Isn't It Oddf\ Sdenoo 
News Letter, tho weekly summary of science covering 
new developments in 137 science subject classifications; 
Chemistry, the monthly magazine of new developments in 
chemistry, edited to servo intelligent laymen, industrial¬ 
ists, teachers, and students of science; Things of Sdenoe, 
the monthly kits of practical exhibits, experimental mate¬ 
rials, and instructional information in what is new in 
science; FVNdamentals of Science, the kits designed for 
10- to IS-year-old experimenters, containing all the ap¬ 
paratus necessary for carrying out dozens of experiments, 
for which careful directions are given; books edited and 
published by Science Service; magazine articles by mem¬ 
bers of tho staff; Science Clubs of America, tho materials 
now being sent at no coat to the more than 9,000 sponsors 
of clubs afllliated with Science Clubs of America, the 
international organization for young scientists, which 
now numl}ar8 more than 200,000 members; The Anntbal 
Science Talent Search for the Westinghouse Science 
Scholarships, conducted by Science Clubs of America, 
which is an open competition to high school seniors; 
Science Clubs of America Cooperatora, the work of the 
32 cooperating organizations now working with Science 
Clubs of America to provide opportunities for young 
scientists in 28 states; Adventures in Science, a weekly 
nation-wide broadcast by Science Service over tho Colum¬ 
bia Broadcasting System, a portion of which is devoted 
to an open meeting of Science Clubs of America; and 
Science News of the Week, & compilation of tho scientific 
developments of tho week which is prepared for use by 
any radib station. Members of the staff of Science Ser¬ 
vice who will be present at the .meeting include: Watson 
Davis, director; Dr. Frank Thone, staff writer in biol¬ 
ogy; Miss Jane Stafford, staff writer in medicine and 
health; Miss Marjorie Van de Water, staff writer in 
psyebology; and Hiss Margaret E. Patterson, secretary, 
Srience Clubs of America. 



Letters to the Editor 


A Plea for Stabilized Progress 

Government inevitably reflects the mind of Main 
Street. Among the laymen^ and therefore in government 
circles, the practical aspects of atomic fission appear to 
have produced four charaetGriBtic, if not correlative, reac¬ 
tions: (1) a vague, yet realistic, fear; (2) concomitant 
or subsequent attempts to escape from reality by cling¬ 
ing to national and local tradition; (3) a consuming 
interest in the mechanics and destructive potentialities 
of the bomb; and (4) futile gestures toward hoeping 
secret tho methods of manufacture and design. 

There is considerable likelihood that those elements 
of roaction may combine to swing the pendulum of 
science from obscurity to sustained and revered leader¬ 
ship. Scientists may be lavished with all the respect 
and eulogy previously accorded generals. It is perti¬ 
nent, therefore, that we be prepared to advise the public 
politically before tho first limelight fades. Profs. Ein¬ 
stein, Urey, and others have already indicated the dire 
necessity for world government as the only plausible 
defense against the atomic bomb. But how to imple¬ 
ment a solution of the social and organizational problems 
involved? We vaguely and categorically' satisfy our¬ 
selves with tho ends and leave tho means to ‘^society,’’ 
*‘politics,^* or other social abstraction. 

Our logical co-worker in this regard is the social scien¬ 
tist, for his background consists of the history of 
human relationship and a knowledge of present social 
conditions and trends. His equipment for dealing with 
outworn and positively dangerous traditional thinking 
should be ideal. Perhaps he can shed light on the prob¬ 
lems necessarily accolbpanying, and peculiar to, the estab¬ 
lishment of permanent peace, 

Baymond E. Bassett (Soienoe, 1946, 103, 25-26) con¬ 
firms the similarity of method inherent in sociological, 
and in physical, biological, and medical investigations. 
Mutual cooperation, therefore, could be maintained on a 
common footing to the ultimate satisfaction of both 
groups, and a coordinated solution to world problems 
might be effected. 

In order that science may proceed on a comprohon- 
sivo and safe basis, it seems not unreasonable to suggest 
for the two scientific groups ft 50-60 relationship. This 
would involve an equal sharing of govommont appro¬ 
priations, a more equitable distribution of offices within 
the more broadly constructed scientific societies and or¬ 
ganizations, and unremitting requests to the public and 
Oovemment for impartial support of scientific projects, 
regardless of social or physical classification. 

Unfortunately, with the rapid and not always well- 
deliberated shifting of public opinion, physical science 
may become a disproportionate public fad, and the social 
scientist may be lost in the shuffle. 

B. J. GOROKbb 

Minersville, California 


Broadcasting Congressional Sessions 

A continuous radio broadcast of all open Congressional 
proceedings would do more than almost anything else to 
intelligently arouse, enlighten, and interest the American 
people in the preservation of the American way of life. 

We have the technical power to place a mieropbono at 
every congresaman desk and provide a place on our 
radio bands for democracy in action at its roots. The 
cost involved would bo trivinJ compared to the value to 
our country. 

If those men of science who approve of this plan would 
approach their governmental representatives and radio 
executives aud interest their friends in doing likewise, 
considerable influence would bo directed towards the at- 
tazninent of a continuous radio broadcast of all Congres¬ 
sional sessions. 

Maurice J. Kkllet and Ralph G. Schaubhut 
Indwirial Jieaearch Laboratory 
National Oil FroducU Company 
Harrison, New Jersey 

Federal Aid for Scientific Research 

The importance of federal aid for scientific research is 
again stressed by publication in the New Yorlc Times 
(14 February) of a *Hop secret^' letter from German 
Grand Admiral Karl Boenitz admitting, in the fall of 
1943, that American and British scientistB had defeated 
the U-boat campaign through ** superiority In the field 
of science.” He said: ”lt is essential to our victory 
that we make good our scientific disparity and thereby 
restore to the U-boat its fighting qualities.” 

While scientists are practically unanimous in favoring 
federal aid for research, many are apt to be misled by 
idealistic declarations in the preambles of proposed legis¬ 
lation or in the statements of Committees, and thereupon 
assume that whatever the bill itself proposes, or the small 
executive group of the Committee decides upon, will 
really be helpful in attaining the ideals advocated. 
While nominally having the right of criticism, many, if 
not most, of these well-meaning persons fail to conMder 
in detail what is actually expressed or implied in a bill, 
and may thus find themselves used as ”rubber-stamp” 
^onsors for practical results which, on sober reflection, 
they would abhor. 

After securing a copy of the bill B, 1720 and making 
a careful analysis of it, 1 read {Sdenee^ 1946, 103, 161) 
that S. 1720 is undergoing final redrafting; so that per¬ 
haps my comment may be moot. But I cannot take the 
naive view (expressed in Bdcnee, 1946, 103, 104) that 
techniques of administration are unimportant. As | 
understand it, B. 1720 places very great power and finan¬ 
cial patronage in tho hands of appointees and appointees 
of appointees. Even though Sec. 4 (f) of B; 1720 says 
that all ” officers and employees of the Foundation, ilhall 
be chosen without regard to their political affiliationi 
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and flolely on the basie of their demoiuitrated oapaoity to 
carry out the purposee of the Foundation and their iit- 
ness to perform the duties of their office,” even scien¬ 
tists should know enough of practical politics to realize 
that those making appointments $an always find ”fit” 
persons among the ”deserving” of their political views. 
The fine objectives of this movement for federal aid to 
science might easily be perverted or even blocked should 
the control of the funds or th(dr administration get into 
the hands of the wrong persons* Selection of key per¬ 
sonnel by nonpoiitical scientific groups is a wise and even 
essential safeguard. The Federal government already 
has many thousands of soiontista in its employ—about 
40,000 according to the last estimate I saw. 

Jeboicib Alsxakdeb 

SO JSagt 41/tt Street, New Yorlc dtp 

In Support of a September Meeting of the AAAS 
We wish to add our support to the suggestion made by 
Prof, R. 8. McEwon (Science, 1946, 103, 178) that the 
AAA8 meetings be held at a season other than the 
Christmas holidays. As Prof. HcEwen says, attendance 
at winter meetings is usually made disagreeable by bad 
weather, crowded trains, colds, and disrupted family 
gatherings. Furthermore, there is no reason why biolo¬ 
gists should have to spend their short winter vacation 
attending scientific meetings, while chemists, physicists, 
and various other professional groups schedule and at¬ 
tend their meetings with little regard for college teach¬ 
ing schedules. On the whole, it seems that early Sep¬ 
tember might be the best time for a meeting. An objec¬ 
tion might be raised by some biologists who work up the 
results of their summer's research during the autumn and 
present them at the winter meetings, but this objection is 
minor and could usually be overcome. Let us give serious 
consideration to Prof. McEwen's suggestion and try an¬ 
other September meeting. 

Ruth M. Adooms, Lewis E. Anderson, H. L. 

Buojiquist, Paul J. Kramer, Henry J. Oostinq, 
H. W, Perry, and F. A. Wole 

University 

^ Radio Echoes From the Planets 

The recent announcement of the reception of radar 
echoes from the moon have aroused interest in, and 
raised inquiries concerning, the absorption of micro- 
waves by those gases which are present in the atmos¬ 
pheres of the various planets. A general investigation 
into the microwave absorption has been made at these 
Laboratories and some results presented before the New 
York section of the American Physical Society (Phys, 
Pev., 1945, 68, 284). It was found that of the 50-odd 
substances which are gases at room temperature and 
pressure, 16 strongly absorb microwaves. Absorption 
niay be charaRteriaed as either resonant or nouresonant. 
In methyl fluoride the absorption is largely nonresonant. 
At a wave length of 1,0 cm. this gas at normal tempera¬ 
ture and pressure will reduce the power in a plane wave by 


50 per cent for each 23 feet of gas traversed by the wave. 
At 3.0 cm. the absorption is 75 per cent as large as it is 
at 1.0 cm. Ammonia, on the contrary, exhibits resonant 
absorption, with the maximum in the curve under the 
above conditions occurring at 1.25 cm. while at 8.0 cm. 
absorption falls to 20 per cent of its maximum value. 
This gas is found in the atmosphores of both Jupiter and 
Saturn. It might be thought that considerable informa¬ 
tion would bo given by varying the frequency of the 
radar transmission, but this is not the case. Owing to 
the high gas pressures found on these planets and the 
presence of other uonabsorbing constituents in their at¬ 
mospheres, the width of this absorption region is so great 
that it is likely that both microwaves and waves in the 
ultra short radio spectrum will be totally absorbed in the 
atmospheres surrounding these planets. The transmis¬ 
sion paths involved in radar sounding ate so great that a 
very small absorption coefficient will give rise to total 
extinction. The results of further radar experiments 
should prove of value in increasing our knowledge of the 
constitution of planetary atmospheres. 

For the information of those who are interested, the 
list of gases showing large absorption for microwaves 
includes the methyl and ethyl halides, the gases known 
commercially as Freon, three of the amines, ammonia, 
and sulphur dioxide. In fact, all nonplauar molecules 
having a dipole moment which have been tested thus far 
in the Laboratory show strong absorption in the micro- 
wave region, and in general this absorption is of the non- 
resonant variety. 

W, D. Hershberger 

PC A Laboratories, Princeton, New Jersey 

Competition Between Two Entomogenous Bacteria 

The antibiotic activity of Bacillus larvae, the causa) 
organism of American foul brood of the honeybee, was 
recently reported by E. C. Holst (Science, 1946, 102, 
693-594). A phenomenon suggesting antibiotic activity 
is to be found in two other entotnogeuoas bacteria, Baoil- 
lus popilliae Dutky and Bacillus lentimorbus Dutky, the 
causal organisms of two types of milky disease of Japa¬ 
nese beetle larvae. The vegetative forms of these two 
bacteria are similar in appearance, but the spore forms 
are readily distinguishable. The bacteriemic infection 
of the host is vory similar in the two cases. Neither 
bacterium has been cultured artificially with any degree 
of success. 

Both types of milky disease, described by S. B. Dutky 
(J, agric. Res., 1940, 61, 67-68) and designated by him 
as Typo A (R. popUliae) and Type B (R. lentimorbus), 
can be individually induced in host larvae by injection 
into the body cavity of adequate numbers of the respec¬ 
tive bacterial spores. Both typos of bacterial parasitism, 
however, do not occur in the same host individual. If a 
mixture of R, popilliae and R. lentimorbus spores is in¬ 
jected into a host larva, only Type A or Type B develops 
—not both. The relative spore dosage largely deter¬ 
mines which type is suecessful. In most eases, Type A 
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develops, but if the nuxaber of 3. lentimorbuit spores in¬ 
jected greatly exceeds the number of B. popilliae spores, 
Type B may develop* Under certain other dosage con¬ 
ditions Type B will develop at the expense of Type A. 
Time also is a factor. If B. Icnti'tnorbua spores alone 
are injected into host larvae, and two days later B. popiU 
Zioc spores are injected into the same larvae, growth of 
B. leniimorhus alone occurs except when larger dosages 
of B. popilliae are used. In the latter case the time ad¬ 
vantage is overcome, and Type A milky disease will 
develop. If B, popilliae is given the time advantage, 
only Typo A develops. 

In direct competition, B. popilliae seems more potent 
than B. lentimorhtiSf but it is not necessarily more in¬ 
fectious upon injection. When spores of the two bac¬ 
teria are separately injected into host larvae, fewer 
spores of B. lentimorbus than of B. popilliae may actu¬ 
ally be required to cause a given rate of infection. 

The effect of B. popilliae and B. Icntimorhus on the 
growth of other microorganisms has not been investi¬ 
gated, but antibiotic activity might explain the mutually 
exclusive development of these two types of milky dis¬ 
ease in Japanese beetle grubs. This is offered only as a 
suggestion until more is known of the physiological 
action of these two bacterial parasites. A more detailed 
account of the competition between B. popilliae and B. 
Icntimofbus will be pubUshod at a later date. 

B. L. Beako 

Conneoticui Agricultural Experiment Station, New Eaven 

Relief Packages for Scientific Workers in Western Europe 

Several of us have recently often been asked for in¬ 
formation about the needs of our colleagues in Western 
Europe, about the most suitable things to send them, the 
best way to send these, etc. It seems, therefore, that it 
may be useful to broadcast the following information: 

(1) There is still a serious shortage of food in all 
countries of Western Europe which have been occupied 
by the Axis. Though conditions have improved consid¬ 
erably since the liberation of most of these countries, 
the amount of calories and vitamins which our colleagues 
and their families receive is very often still inadequate, 
and, moreover, it is nearly always given in forms which 
are dreadfully monotonous. 

(2) Scientists in North America who feel a desire to 

assist their colleagues in Western Europe by sending one 
or a few relief packages should not hesitate to do so 
and should do this in, the near future. If one has had 
dealings in the past with an outstanding colleague, one 
should most positively not be afraid to embarrass him 
with a gift package. If he does not need it, which is 
not likely, he will turn all or part of the contents over 
to one of his associates who may need it more. Pack¬ 
ages con also be sent addressed to; Tho Staff,- 

Laboratory, University of -. 

(3) It is advisable to use the folding boxes sold at 

Woolworth’a and giinUar stores for sending packages to 
men in the armed forces serving overseas (sise, about 
8"x 12'^x B3q[>erience has shown that these com¬ 

paratively small boxes go through much quicker and 


stand up much better in transit than larger boxes. 
boxes as tightly as possible and wrap eaoh article in 
kraft (better than newspaper). After the box has been 
filled and small openings have been dosed with such 
useful things as matches, pins, adhesive tape, rasor blades 
(all wrapped in kraft), it is best to close the boxes with 
gummed tape. The entire box should then be wx^^pped 
in strong kraft. It is well to put an address directly on 
the box and one outside on the package. Close with 
twine (not tape) and tighten well. Only articles which 
are dry or have been packed in well-closed tins should 
be sent. Glass jars should never be sent. 

Cigarettes (unless already wrapped in cellophane), 
soap, tea, otc. should be wrapped first in wax paper 
and then in kraft. 

(4) Though it is not possible to give ironclad rules 
concerning the things most needed and appreciated, it 
is safe to assume that the following things will be par¬ 
ticularly welcome: canned meat, canned vegetable fats, 
canned butter, canned peanut batter, sweetened cocoa 
(much better than unsweetened), tea (takes less space 
thou cofilee), coffee (now again available in tins), soap 
(toilet soap or Ivory, scentless), toothbrushes, tooth 
powder (less risky than tooth paste), rasor blades, shav- 
iug cream (sticks), needles, safety pins, pins, yam, 
thread, shoe soles, shoestrings, elastic (very much 
neededl), matches (wrap in kraft and use to fill small 
spaces in packages), etc. Dried fruits such as raisins, 
prunes, figs, and dates are always welcome, as well as 
hard candy (often safer to send than chocolate). 

Cigarettes are in many cases more welcome than any¬ 
thing else; they are still often used for unbelievable 
exchanges for goods or services. Some colleagues prefer 
tobacco (now again in tins) or cigars (should be indi¬ 
vidually wrapped in cellophane). 

CloUoagues with children will appreciate milk powder, 
seedless raisins, and an occasional toy, 

(5) Postal regulations permit the sending of one 
package a week to one addressee. Packages should be 
dearly marked: *^Gift—^Limited Value." Here follows 
a list of countries with some information concerning 
rates, customs forms needed, and limit of weight per 
package. 

In the following countries the limit of weight per" 
package is now 11 lb., tho cost 14^ per lb., and Post . 
O&oe Forms 2966 and 2922 most be filled out and at¬ 
tached to tho package: Norway, Denmark, Finland, 

Poland. The limit is 11 lb.; 14^ per lb,; forms 
needed: Noe. 2966 (two Copies) and 2922. 

Netherlands. The limit is 11 lb., 14# per lb,; forms 
needed: Nos. 2972 and 2922. 

Neiherlande Indies. Small packages cannot be seat to 
the Netherlands Indies, but small eases can be shipped 
via Messrs. Fundi, Edye and Cknnpany, Inc., 25 Brohd- 
way, Now York 4, New York, from whoni^ further par¬ 
ticulars may be obtained. 

Belgium. The limit is 11 Ib.^ 14# per lh>; form* 
needed: 2966 (two copiei>, 2972, and 2922. 

Framee. The limit is 11 lb.; 14# per lb,; 
aoededj 2966, 2967, 2972, tod 8922. O 
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lUiff 0m4 The Umlt U 11 U>*; 14^ per lb.; 

forms needed; 2906, 2972) and 2922. 

Fvposiovia* The limit is 11 lb.; $1.6S for 11 lb.; 
forms needed: 2966 and 2922. 

Cee^oslovdkia, The limit k 11 lb.; 91.70 for 11 lb.; 
forms needed: 2966 and 2922. 

E%glaind, The food situation in England (11 lb.; 14^ 
per lb.; forms needed: 2966 and 2922) has not been 
too good lateljr) and in some ways it is worse than it 
was during the war years. Bationing is said to funetion 
Hmoothly and honestly, but the diet is limited and dull. 
Conditions are not in any way os bad as they are in 
most countries of Western Europe, and packages should 
ehiedy be sent to colleagues with whom one has had 
relations for a longer time. 

There are a number of firms which make up gift 
packages for shipping to the countries overseas. They 
are often in a poidtion to send such things as butter in 
tins, which an individual cannot easily obtain. K re¬ 
liable firm is: Fraser, Morris and Company, 119 West 
*f57th Street, New York 19, New York, which will send 
a price list upon request. The Universal Tobacco Com¬ 
pany specialises in sending cigarettes, cigars, and to¬ 
bacco overseas (276 Fifth Avenue, New York 1, New 
York). 

(6) After sending a first gift package, one may in¬ 
quire if the colleague to whom it has been sent does not 
have any special needs. Many are in desperate need 
of things which are easily and cheaply available in the 
USA, such as slides, cover glasses, certain stains, one 
or two recent books, rubbers for a child, a hotwater 
bottle for an aged member of the family, hose, or 
underwear, etc. Medicines are now mostly available in 
sufficient quantities. Letters received from colleagues 
to whom gift packages have Imen sent should be con¬ 
sidered as personal communications and should never be 
published in full without the writer's consent. 

(7) The governments of most of the countries of 
Western Europe have been acquiring scientific periodicals 
end also often books published during the war years in 
the Americas and the United Kingdom. This literature 
is now being forwarded and will be distributed in due 

** time amongst the largest libraries. All this is, of course, 
only a drop in the bucket. Many colleagues aro in great 
need of literature. In most eases they can send older 
books in exchange or they will be able to pay for books 
sent, within a year or two. 

Publishers and managers of soientifle periodicals should 
be liberal in allowing their former subscribers one or two 
year's credit during the years of the early reconstftic- 
tion period in Western Europe. When the Naris left, 
the financial structure of these countries was in a deplor¬ 
able state. 

But not only scientific literature is needed. ^' Pocket 
hooks^' of the better kind can easily be included in g^ft 
packages. A few numbers of Time^ Life^ or Nemmweh 
^ill find manj grateful readers, and a gl^ subscription 
to one of these magaalnes would be very welcome. 

Fitsaro VnnoooEN 

Chronica fiotoake, Waithdm, Ifossoshnief k 
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FIBST definitive study of intravenous anes¬ 
thesia—complete review of the literature and 
practical manual on how and when to use it. 
Includes dosage, administration, induction and 
maintenance phenomena, and systemic effects, 
for man and animals. All useful drugs arc care¬ 
fully evaluated, particularly pentothal sodium, 
which Ur. Adams has used in 50,000 Mayo Clinie 
cases. Invaluable for all, this book answers 
every question, solves every problem about one 
of the most discussed scientific topics today. 

G77 pp., 7S illu9., $1S.OO 
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FUNDAMENTALS OF 
PHARMACOLOGY 


OONCIBE, authoritative, bringing the body of 
knowledge up-to-date, correlating it with modem 
scientific and therapeutic needs. All importmt 
U.8,P,Xn preparations are included I Major 
emphasis is on drug action dynamics, and the 
absorption, distribution, metabolism and excre¬ 
tion of those drugs which form the basis of 
modem medicine. Vitamins and hormones, 
penicillin, propadrine, and dicumarol . . . every 
recent development is covered in detail. Con¬ 
venient reference for all. ^ 

53S pp., S6 tllas., $S.7S 
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Siudies in biophysics: the critical temperature of serum 

(56 **). Lecomte du Noiiy. New York: Reinhold, 1945. 

Pp. vi -f 185. (Illuiitrated.) $3.50. 

The group of closely related experimental resoarches 
described in this monograph include much of the avail¬ 
able data to justify the author’s point of view that 
**serum is a complex, fragile liquid.” His contention 
is that it must bo examined "kinematically” in order 
to obtain a true picture of its biological properties. 
Quantitative results were attained by refining old tech¬ 
niques of measuring viscosity and surface energy, and 
creating new ones by employing optical precision methods 
for determining the absorption and scattering properties 
of serum near its inactivation temperature (56° C.). 

The evidence points to profound modifications taking 
place in the structure of the proteins, and of the lipo- 
protidic complex around 56° C. Hu Koiiy concludes that 
it is through the systematic further study of the "serum 
molecules” possessing immunological properties, and of 
the globulin fraction of the serum, that rapid progress 
in immunological problems will be made. 

The Introduction is followed by 11 chapters discussing 
adsorption (monomolecular layers), viscosity, rotary 
power and dispersion, absorption and scattering, coagu¬ 
lation by heat, sedimentation, electric conductivity, 
hydrogen ion concentration, fixation of ether by serum, 
interfacial tension, and ultraviolet absorption. Hetailed 
data and graphic results are presented to show how these 
properties vary with changes in temperature. Variations 
around 56° C. are discussed in detail. 

To the physicist who is teaching biophysics this is 
recommended as an excellent source for illustrative ma¬ 
terial. To the biologist and medical scientist it can be 
rocommondod as an example of the biophysical approach, 
which the basic biological research of the future must 
follow to attain its ideal quantitative goal. 

The author’s distinguished contributions in this field 
are in themselves a more than sufficient insurance of the 
value of the monograph. 

Otto Stuhlman, Je. 

University of North Carolina^ Chapel JfftZl 

Ftinciples of radio for operators, Ralph Atherton. New 

York: Macmillan, 1945. Pp. x + 344. $3.75. 

This book is the outgrowth of the author’s experience 
in training Navy men and women as radio operators. Its 
16 chapters were assigned, one chapter per week, during 
a 16-week course. The subject matter is well selected 
for this purpose. Each chapter includes descriptions of 
appropriate demonstrations and experiments as well as 
review tests and lists of available films for visual-aid 
instruction. The general plan of instruction is excel¬ 
lent. 

In general, the discussion of batteries, meters, and 
radio apparatus is superior to that of fundamental elec¬ 


trical theory, motors, and generators. Weaker ohaptert 
are due, in part, to a loose and often confusing style of 
exposition. The better chapters are well written. 

Ohapter 5, "Motors and Generators,” is particularly 
inadequate in view of the importance of rotating machin¬ 
ery in radio communication. Some explanations are not 
clear and appear erroneous. In places, even a well- 
informed reader is not sure what the author has in 
mind. Students, for whom the book is written, will find 
portions of this chapter obscure and confusing. With 
the exception of one sentence on the starting-box for 
d-c motors no mention is made of motor and generator 
starting and protective equipment. A-c machinory is 
passed over hastily and quite inadequately. 

A 41-page appendix of miscellaneous information use¬ 
ful to the radio operator is included. Rules on "Safety 
First” when handling radio transmitters and standard, 
instructions for giving artificial respiration are com¬ 
mendable material. Less justified are the 30 pages de¬ 
voted to tables of vacuum tube characteristics and socket 
connections. Such information, while possibly useful to 
the radio operator in "trouble shooting,” is primarily 
of interest to the designing engineer. The space required 
for these tables might have been used to better advan¬ 
tage for material to strengthen portions of the text. 

LJBONAED F. FtTLLSE 

Palo Alto, California 

Electronics for engineers, John Markus and Vin ZelufiF. 
(Eds.) New York: McGtaw-Hill« 1945. Pp. x -f 390. 
(Illustrated.) $6.00. 

This rather unusual book is a collection of 142 articles, 
reference sheets, charts, and graphs selected by two of 
the editors of Eleoironics from the files of this trade 
journal for the past 10 years and reprinted for the use 
of electronic engineers. The result is a book which U 
excellent in parts, which covers a wide range of topics, 
and which has represented a great deal of labor in com¬ 
putation on the port of the authors responsible for the^ 
charts and graphs. The faults of the book arise because 
the editors have restricted themselves to such material as 
has boon submitted for, and accepted by, Eleotronios, 
This method of selection has unique merits and unique 
faults. It surely means that, in the opinion of both an 
editor and an author, the material presented has timely 
en^noerlng interest. However, the use of such a method 
insures neither completeness nor uniformity of treatment 
on any given topic. The quality and worth of any given 
section of the book is determined largely by the care and 
judgment used by the authors of the papers making up 
the section. 

The range of subjects treated is wide. The greater 
j^ortion of the book is devoted to circuit dements, tiws- 
mission lines, and electric networks intended for epe- 
dfic appUeations, with correspondingly less emphads on 
374 
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vacuum tubes and physical eleetronics* Thus, there are 
sections on components such as capacitors, iroU'Core 
transformers, permanent magnets, relays, and r-f coils 
and transformers. In the field of circuit design, there 
are papers on audio circuits, filters, wide-band amplifiers, 
and television circuits. Miscellaneous topics treated in¬ 
clude pulses, antennas, electronic heating, and industrial 
control. There are no papers on magnetrons, klystrons, 
cavity resonators, or wave propagation. 

The fact that a topic is of sufficient importance to 
warrant inclusion iu the book by no moans indicates that 
it will receive a well-balanced treatment. Thus, 14 
papers deal with transmission lines, including one which 
describes the extremely useful Smith chart for making 
line calculations. Ivines are treated adequately from an 
engineering-design point of view. In similar fashion, the 
treatment of electronic heating is well rounded. By con¬ 
trast, the broad field* of oscillators is dismissed with two 
papers, both fair: one on phase shift oscillators, and the 
second on the temperature coefficient of quartz. Few 
engineers would consider the treatment accorded oscilla- 
tors at all adequate. 

The greatest value of this book arises from the fact 
that it fumishes to the engineer a wide variety of infor¬ 
mation in a form convenient for reference. The book is 
to be recommended in particular to those engineers who 
enjoy using charts and graphs in making their own calcu¬ 
lations. 

W. D. Hershbkeobb 

JRCA Laboratories, Princeton, JSfev) Jersey 

Human biochemistry, Israel S. Kleiner. St. Louis: C. V. 

Mosby, 1945. Pp. 573. (Illustrated.) $6.00, 

There has long been need for a textbook on biochem¬ 
istry which presented all the essential facts regarding 
the subject from the viewpoint of its usefulness in the 
practice of medicine. The author states in his Preface; 
‘‘It is not so many years since physiological chemistry 
was essentially a pure science course in medical schools 
and reference to clinical applications was incidental if 
not accidental. . . . The name biocheznlstry has come 
half way from the laboratory to the clinic. The student 
now is shown the subject as an integral part of the prac¬ 
tice of medicine—not just as a part of the medical cur¬ 
riculum. Ho learns that advances in every branch of 
medicine, surgery, and dentistry, have been made as a 
result of biochemical research, that the human body 
is applied biochemistry, that the entire field of physiol¬ 
ogy is a series of biochemical reactions and pathological 
phenomena result from disturbances of these same reac¬ 
tions, and that biochemical discoveries are more and more 
responsible for progress in diagnosis and therapeutics. 
The present volume is an attempt to bring home to tho 
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student these elinical ospeets of biodiemlirtry viUiout 
Qsniping any oUnician's domain and without angleetittg 
the fundamentals.’^ The author would appear to hai^e 
been very successful in his efforts to attidn these pbjeo- 
tivos, and the book should hold the interest of those 
students who look forward to the practice of medicine 
and also stimulate those who vision a scientifie career in 
medicine. 

It could not be expected that In this relatively brief 
book it would be possible to cover fully all the essential 
facts of biochemistry and to discuss their most important 
clinical Applications as well. However, the author has 
used excellent judgment in tho fundamental biochem¬ 
istry he has included, although in some cases the brevity 
may suggest a lack of importance that is not intended. 
Most departments of biochemistry eo^loy IheiT own 
laboratory directions. In accord with this the author 
touches on the principlea of only a few of tho most fun¬ 
damental methods. This materially olds in concise and 
direct presentation of tho subject. 

Active fields of biochemical research such as enzymes, 
vitamins, and hormones are excellently presented, while 
the discussion on carbohydrate, lipid, protein, and min¬ 
eral metabolism and water and acid-base balance would 
appear commensurate with the scope of the book. Prac¬ 
tical clinical applications of biochemical facts and meth 
ods will be noted on nearly every page of the book, but 
such topics as diet therapy, basal metabolism, changes 
in the chemical composition of the blood, and recent 
clinical applications of biochemical methods are given a 
fuller discussion than is found in most other texts on 
biochomistiy. Presentation of biochemistry from ^s 
point of view cannot help but instill in the minds of 
medical and dental students the usefulness as well as 
the practical importance of the subject. 

In the classification of proteins, in the chapter on 
proteins, the author omits the third group, ‘’Derived 
Proteins, ’ ’ given in the usual classificatloa, for the 
reason that this group includes either denatured proteisks 
or mixtures of protein decomposition products. Although 
this Is true, most biochemists will probably still feel 
that we need a heading to cover this group of sub¬ 
stances. Like many other first editions, the book een-^ 
tains a number of typographical and other minor errors/ 
These will probably soon be corrected and other minor 
changes made to strengthen the original plan of the text. 

The book can be recommended to teachers of biochem¬ 
istry, especially those who believe that iu the presenta¬ 
tion of the subject stress should be given to praetieal 
applications as well as to fundamental princ^les. 

Viom 0. MtSus 

School of Uedidne 

Western Reserve Vniveraity, Cleveland 
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Is There “A Standard to Which the Wise and the 
Honest Can Repair”? 

A. J. Carlson 

Emeritus ^ Physhkgy^ Unhersity Chicago 


M y title is a quotation from George 

Washington, the 'Tather of our country,” 
who said: 'Tjet us raise a standard to 
which the wise and honest can repair; the rest is in 
the hands of God-” The question marks are my own. 
My questions are: Is there such a standardf Can we 
agree on such a standard f Who are the wise and the 
honest to rally around this standard f If there be 
such a standard and if there be any wise and honest 
men, I would say the rest is in the hands of man, not 
in the hands of GK)d. 

Were I to follow my own dictum that a scientist 
should keep his mouth shut and his pen dry until he 
knows all the facts, I would stop with the mere quota¬ 
tion from George Washington, However, on the basis 
of my understanding of man and my acquaintance 
with human history, I have abo advocated in the past 
that a man's social responsibility is commensurate with 
his understanding of man and nature. If that is even 
approximately correct, we in the natural solenoes 
surely have no less responsibility in the present 
dilemma of the race than have men in business, in> 
dustry, and government. The “Atlantic Charter” 
promised ns freedom from want and freedom from 
feaV, if the war against Germany and Japan was 
waged to victory for our side. We have achieved vic¬ 
tory, but our world is now plagued with more want 
and more fear—and on a larger scale than ever be- 
lore. This is merely another Ulnstration that war, 
violence, and destruction are probably not the best 
means by which to establish relative freedom from 
want of food and fear of further violence. 

Men of science, particularly our colleagues in ohem- 
j^try, physios, and engineering, are praised and blamed 
for produoix^ during this war better and more effi¬ 


cient weapons of destruction, spefeiflcally the atomic 
bomb. This has led, especially in the United States, 
to plans further to facilitate scientific research through 
federal-government financing, as a means for greater 
national security—that is, greater freedom from fear. 
On the other hand, there are voices, though less loud, 
charging that science, and the scientists, are primarily 
responsible for the increasing destructiveness of war 
and the increasing injurious effects of war on the 
human race, and these voices call for a moratorium 
on science and appeal to philosophy and religion for 
the answer to the dilemmas of the hour. 

Before proceeding to discuss the standard George 
Washington had in mind and the wise and the honest 
who should rally around this standard, if such a stand¬ 
ard can be found, let us dispose of some of the rather 
superficial accusations, charges, and fears that are cur¬ 
rent today—^yes, even today, when the shooting, at 
least, of the worst war in human history is over. 
Facing these dilemmas, not a few fellow citizens ap¬ 
pear to substitute hysteria for history and sentiment 
for science. As I see it, science is as much and as 
definitely a part of nature as are the life-giving sun¬ 
shine and the destructive tornado. To significantly or 
permanently retard or abolish science, we must funda¬ 
mentally modify or destroy man, for science, in its 
final analysis, is the product of human onrioaity. But 
temporary retardation of science can be achieved both 
by violence and by unwise legal or political dictation 
in times of peace as well as in times of war, for the 
processes of sdentifio research are not as simple as 
adding fertiliser and water to* parched and depleted 
foils. In the latter case there is no problem of mental 
and physical freedom of the individual man, the indi- 
ddud scientist. 


Address of the retiring president of the American Aetodation for the 
Advancement of Science delivered at St Lonis, MieeoorL on 27 March 
1946. Ordinarily this addrern would have been deUveted in December 
1945, but doe to wartiina conditions this meethig was postponed to the 
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Scientists are being urged to ‘‘knock at the door of 
politics.^' Scientists probably should do that, if in so 
doing we do not deviate from the path of science and 
continue to stick by the facta. If, when “knocking at 
the door of politics/^ W’c follow current political mores, 
we will injure science and render no service to society. 
Specific current examples of scientists “knocking at 
the door of politics” are the endeavor of American 
scientists to guide and improve federal legislation con¬ 
cerning the National Science Foundation and the 
organized endeavor of the American chemists, physi¬ 
cists, and engineers responsible for the development 
of the atomic bomb to foster national legislation hav¬ 
ing to do with publicity and control of atomic energy 
in the best interests of the future peace and pros¬ 
perity of all men everywhere. 

Yes, men of science are urged to “knock at the door 
of politics.” I think that our social responsibility 
compels us to knock at this door, not only as indi¬ 
vidual citizens but as organized professional people. 
And yet Sir Josiah Stomp, former president of the 
British Association for the Advancement of Science 
says: “The training of the scientist includes no aware¬ 
ness of the social consequences of his work, and the 
training of tlie statesman and administrator no prepa¬ 
ration for the potentiality of rapid scientific advance 
and drastic adjustment due to it, no provision of the 
technical forces which are shaping the society in which 
he lives.” Perhaps our “knocking at the door of poli¬ 
tics” will be relatively futile until leaders in politics 
understand the scientific methods and the ethics of 
scientific research. 

According to my best recollections, the standard 
which George Washington asked us to raise over a 
hundred years ago was not specifically described, but 
it undoubtedly related primarily to political, eocmomic, 
and religious freedoms such as we usually designate 
under the term democracy. Certainly that standard, 
even raised by a leader of a rebellion, stands for peace 
rather than war os the human ideal toward which we 
must labor with all our knowledge and courage. We 
may also assume that George Washington’s standard 
embodied the “golden rule.” But as formulated by 
leaders of our race in the more distant past, the golden 
rule seems too utopian for man at the present stage 
of intellectual and sooial evolution. In international 
relations we usually follow the golden rule in reverse. 
We do unto others what we fear they are about to 
do to us; and if our enemy hungers, we starve him 
some more. But man today seems capable of such 
realistic application of the golden rule os is seen in 
open conferences, fair oompromise, and honest coop¬ 
eration. In international relations this formula seems 
at present the only substitute for war. Given even 


moderate understanding and integrity in our political 
leaders, this procedure does not seem beyond human 
capacity of any race or nation today. 

But is peace, as opposed to war, a possibility for 
the human race? It is a fact that some statesmen, 
some soldiers, some philosophers, and some fellow sci¬ 
entists say that intermittent wars are as inevitable as 
a part of man’s struggle for existence and os nature’s 
crude way of eliminating the leas fit. If that is true, 
a standard looking toward a mere durable peace 
among the human race is certainly not a standard to 
which the “wise and the honest can repair.” That 
standard, the inevitableness and perennial perpetuity 
of war, is, of course, clearly opposed to the plan and, 
I hope, the efforts of the United Nations. If war is 
inherent and inevitable in human nature, all efforts 
in the plans of the United Nations are a sham, a 
delusion, and a snare. I, for one, do not accept this 
view as a scientific fact or as one rendered probable 
and inevitable by scientific facts; for war has been' 
gradually eliminated between families, tribes, and even 
larger groups. To be sure, we still have violent revo¬ 
lutions within individual nations, where it is not a 
matter of threat or force from without, or matters of 
difference in religion, race, or skin color. But in 
recent years, at least, and whore empires cover a large 
part of our globe, wars are violence between nations. 
Eliminating this last step may be more difficult, but 
biologically not less possible, than eliminating war be¬ 
tween families and tribes. 

If it is true that primary drives toward war and 
violence are greed, vanity, and fear, it may be argued 
that wars are inevitable as long as greed, vanity, and 
fear are not controlled or somehow checked by under¬ 
standing, intelligence, and a growing sense of justice. 
1 think mankind should reckon with this fact. The 
control of greed, vanity, suspicion, and fear by under¬ 
standing and intelligence is going to be a slow process, 
even through modern travel, communication, and edu¬ 
cation, os long as modern communication and eduea-' 
tion are partly sidetracked toward increasing greed, 
suspicion, and fear. I think we can be more positive, 
however, in answer to those fellow citizens (industrial¬ 
ists, politicians, and scientists) who argue and find 
comfort in the supposed fact that war is beneficial to 
the human race in the sense of survival of the fittest 
and elimination of the less fit. In modem times the 
less fit physically and mentally are not drafted into 
the armed forces in any nation, except under extreme 
provocations. Hence, death and mental and physical 
injuries in the armed forces in war falls on the phys¬ 
ically and mentally more fit of a nation’s population. 
As we now wage war, not against the armies and the 
navies of the enemy, but against men, women, and 
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children of enemy conntriee, everyone can clearly see 
that atomic and other bombs, gunfire, poison gas, fiame 
throwers, etc., do not disoriminate between the fit and 
the less fit; the same is true of the sequelae of war: 
starvation and epidemic disease. In other words, 
modern war tends to render even the most fit less 
fit in body and mind for the functions of peace in 
every nation* Even with the partial understanding 
of the nature of man and the universe available during 
the last hundred years, it has been possible for some 
of the small nations to change from war to planned 
and persistent peace, by their own understanding and 
choice, even without the aid of an international police 
force, as is now being planned by the United Nations. 
My own forebears, the Scandinavian vikings, were not 
so long ago the scourge of Europe, warring, killing, 
and robbing in every accessible land. The descendants 
of these warriors have not waged war voluntarily for 
over a hundred years, but have used their energy and 
understanding in the arts of peace without, so far as 
we can judge, suffering national degeneration. Of 
course, on this latter point, a hundred years is but 
a pilot experiment. Finally, we now know enough 
of the role of heredity and health in mental and phys¬ 
ical fitness to control the population percentage of the 
less fit more humanely and with less injury to man 
and nature than is done by war. 

Who are the wise and the honest in the population, 
and who am 1 to indicate who the wise and the honest 
might bet We usually regard as honest a person who 
does not knowingly tell or report os facts what he 
knows not to be so or who does not leave out in his 
speech or writing some essential which actually 
changes the meaning or significance of what he does 
tell or report. It is in this sphere that men in science 
have, or should have, greater experience, training, and 
conditioning than the rest of mankind, because the 
scientific method and scientific research demand abso¬ 
lute integrity, the absolute sticking to the facts as 
known or discovered. This does not mean that the 
scientific investigator is by heredity more honest than 
other fellow citizens. It merely means that science 
and dishonesty do not mix—they are incompatiblcs. 
The scientific investigator who lies is soon found out 
and discredited by his fellow workers. It is less easy 
to do such checking, such discrediting, in other fields 
of human endeavor. 

This necessity for honesty^ absolute personal in¬ 
tegrity, and the reporting of all discovered facts as 
found without thair being colored by wish or hope, 
should aid the scientist in following the same mental 
processes in the conunon life about him and in na¬ 
tional and international affairs. I need not tell this 
audienee that this does not always happen. After 


all, a scientist is a human being first and last and 
is subject to the some emotions, to the same national 
and international political pressures, fears, and hopes 
as are other human beings. All we can hope for our¬ 
selves is that we apply a somewhat larger element of 
the integrity, gained in science, in our common life 
as citizens of our nation and of the world. 

The definition or designation of the wise is a more 
difficult task. That adjective implies wide factual 
knowledge and understanding, relative unselfishness, 
and a willingness to apply this understanding to 
problems where factual data are lacking. Human 
wisdom fails most conspicuously in passing judg¬ 
ment and actir^g on immediate needs, and in neglect¬ 
ing the distant consequences. This is intellectual 
shortsightedness—mental myopia. Man—that is, the 
human race—has dwelt on this earth at least a mil¬ 
lion years. It seems to me it is high time that those 
who would be wise should look ahead as to the con¬ 
sequences of their individual, national, and interna¬ 
tional actions, not only today and tomorrow, but a 
hundred, a thousand, a hundred thousand years 
ahead. As I see it, the person who has developed 
some control of his greed, his vanity, and his fears; 
who has developed to the limit of his brain the ac¬ 
cumulated understanding of man and the universe, 
and who thinks in terms of his fellow men—the 
human race—not for the day, tomorrow, or even the 
next hundred years, but for a future at least as 
long as our human past; and who at the same time 
uses all his influence, without violence or coercion, 
to prevail on his fellow men to follow his example, 
is entitled to the connotation wise. We may then, 
even though dimly, select a standard and invite the 
wise and the honest to rally around it, even should 
this rally reveal but a corporal^s guard in every land. 

In my humble opinion the element in human na¬ 
ture and modern life forming the greatest obstacle 
to international peaceful cooperation, and hence the 
greatest force toward war, is dishonesty—lack of 
individual, national, and international integrity. This 
audience need not be told that guile, deceit, and dou¬ 
ble-dealing constitute the accepted international mor¬ 
ality in all nations, though it is never put as honestly 
and baldly as I have just spoken. It usually takes the 
form of artistic lying. As long as this unfortunate 
behavior prevails among leaders in industry, trade, 
afid politics, and in their international relations, it is 
difficult to see how genuine democracy can work, ex¬ 
cept by accident, or how genuine cooperation can be 
achieved in the international field. For example, we 
pretend to be shocked when it is reported as a **dia- 
eovery” that other nations maintain spies in our 
midst In spreading the publicity and pretended 
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horrors and wrath over such behavior, we forget to 
reveal that most, if not all, large nations, including 
our own, do just that thing in war and in peace. I, 
for one, fail to see how individual citizens in demo- 
oratio nations or how individual nations in the United 
Nations can be held responsible for unwise, unfair, or 
violent actions when tJie political leaders in these 
nations and in the new United Nations do not put 
all the cards on the table, face up, as is done in 
science. 

We Americans profess the ideals of democracy at 
home and endeavor to spread these ideals in other 
lands, and yet we agreed to set up in the United 
Nations a plan by which one of the five so-callcd 
great powers can block any action against the vio¬ 
lation of the principles of democracy, justice, and 
fair play on the part of any one of these five larger 
nations. This is, of course, autocracy—not democ¬ 
racy, but perhaps this halting way is the only path 
for a hopeful start. I say ‘fiiopeful,” because we 
must consider that some day in the future the leaders 
of these five great powers will be men of greater 
wisdom and integrity, men of wider and longer vision, 
than the political leaders in these nations today. 
When that arrives, the responsible, leaders will 
be superior to the present plan, and the plan itself 
will be a dead letter. 

In my humble judgment the now defunct League 
of Nations failed to promote world peace and pre¬ 
vent the most devastating world war in human his¬ 
tory, not so much because of faults in plans and 
powers of the League or because of the fact that our 
own country did not join the League, but because of 
lack of real faith in the League—that is, lack of 
integrity in the leaders of the dominant nations in 
the League. To them the licaguo ideals and plans 
were just window dressings behind which the old 
game of national pride and national power politics 
went on as of yore. I fear seriously that this same 
lack of national and international integrity infests 
at least some of the leading powers of the United 
Nations. I see no other explanation of the supposed 
serious adherence of the five leading powers to this 
new international organization, parallel with the 
evident start of an individual armament race by the 
same major nations—an armament race starting, at 
least so far os plans go, before the guns of World 
War II even had time to cool. It seems clear to me 
that the United Nations’ efforts toward world peace 
and the armament race and old-style military alliances 
of the five leading world powers are definitely in¬ 
compatibles. International cooperation on the basis 
of the prevailing ethics of past and current inter¬ 
national diplomacy is a delusion and a snore. Hon¬ 


est men with average understanding cannot even hope 
that it wiU be effective. Mr. Winston Chur^tU, co¬ 
author of the four freedoms of the Atlantic Charter^ 
now appears to identify peace with military force, 
and he asks for military alliances against a resurgent 
imperial aggression by Russia. We may well ask; 
Are military allianees in support of empires already 
built by force any less injurious to the human race 
than are such military alliances for building new 
empires by military force f Histoiy seems to show 
that, in the long run, neither ore in the best interest 
either of the masters or of the slaves. The political 
leader of u great and friendly nation said recently 
that future peace demands that we treat our fellow 
men in every land as brothers. At the very hour this 
political leader made this humane and biologically 
sound proposal his own soldiers were killing their 
fellow men in the speaker’s own imperial colonies. 
Killing these people for what crimes!—for the crime 
of demanding the very freedoms which the people in 
the speaker's homclaud achieved centuries ago. To 
me, this does not make sense. It adds up to lack of 
integrity, for this political leader is not a moron. 

We Americans insist, and 1 think justly, that Japan 
give up all political and commercial control secured 
by force on the continent of Asia, but we are rather 
silent about Great Britain’s control of part of Cliiiia, 
a control also secured by force. We considered the 
Japanese control of islands in the mid-Paoific Ocean 
os a menace to our security. Now we propose to 
retain control of islands at the very door of China 
and of Japan. We insist that we are a peaceful 
people, yet we have waged three major wars in less 
than 50 years. Can we expect other nations to forget 
that fact! Is it not true that actions are more con¬ 
vincing than mere words! 

Many fellow scientists and not a few citizens in 
the professions, in education, in industry, and in gov¬ 
ernment appear to think that current false ideas jmd 
conceptions of race are serious causes of fear and 
hatred leading to violence and war. The science of 
biology and anthropology has clearly made out that, 
despite differences in color, anatomic details, 
language, culture, and religions, the present human 
race on the face of this earth is biologically one ape- 
ciea. We have no sound scientific basis for the belief 
or the superstition of superior and inferior races of 
men. I am the last one to deny that the superstition 
of national inferiority or superiority has in the past 
been one of the causes of violence and war. But we 
have had civil wars in nations of very great racUil 
homogeneity, nations with idmutioal language, bmr 
toms, teligW, and traditions. We have had many 
between nations where there can ba no 
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of fundamental racial diiferenoaa, anch aa between 
Germany and England, Germany and Erance, Italy 
and France, Poland and Russia, China and Japan, ete., 
etc. The realization on the part of all men that the 
present human race is one species will by itself not 
aboli^ war. However, it should aid in this direction, 
and 1 should be the last one to minimize the impor¬ 
tance of this aid toward a more durable world peace. 

Many oolleagues put great faith in better education, 
more universal education of all people in every land, 
as a prophylactic against future wars. As in the 
case of the problem of raoe and human unity, 1 
should be the last one to minimize the importance of 
education, particularly if this could embrace an under¬ 
standing of the folly and the waste of war, the value 
and necessity of human cooperation and fair play, 
the immediate and the long-rango injuries to man 
from modem wars. But education itself is not the 
oure-all, is not the universal panacea. Men in every 
nation with the best education that modern under¬ 
standing has been able to contrive have become war 
mongers and warriors by the old urges of greed, 
vanity, fear, and actual or alleged industrial needs. 
However, education rather than propaganda is one 
of our means towards a better day, and wo should 
give our fullest support to the United Nations^ Edu¬ 
cational, Scientific, and Cultural Organization. It 
is obvious, however, that this must be factual educa¬ 
tion rather than propaganda—that our cultural emis¬ 
saries to other lands, or in the service of the United 
Nations, should look at themselves and their own 
nations in the mirror of current and past history as 
frequently as they look at the errors and mistakes 
of OUT fellow men in other lands. In the last 50 
years men in the natural sciences have had no diffi¬ 
culty in understanding, in fully appreciating the 
efforts of, and meeting on common grounds with, fel¬ 
low scientists from every nation of the earth. In the 
natural sciences, at least, we do not need so much 
additional practice in fair and humane international 
relations with our fellow scientists. In saying that, 
I do not point a finger at other fellow citizens with 
fewer international contacts than the natural scientists; 
for, after all, we meet on the common ground of con¬ 
trolled facts and checked experience, arrived at 
through human ingenuity, under conditions of relative 
freedom of the individual scientist. That does not 
apply to those who travel the international road to 
distant imids with commercial interests, conflicting 
nationd aims, or fossilized political theory. 

Despite some acquaintance with history and con- 
siderd>le experienoe in peace and war in many lands, 
^ may be btt Gie beam when I say that modem indus- 
^ itself is at times a potent cause of war. Such 


industries, developed in locations or in nations where 
raw materials must be secured from other lands, the 
products of the industry disposed of largely in other 
lands, and with a population in excess of the food 
resources of the country, obviously render the people 
in those countries dependent on peaceful cooperation 
or war with other nations. When competing indus¬ 
tries develop in other lands, conflicts are inevitable, 
both as to the raw materials and as to flelds of trade. 
Political and industrial diplomats usually camouflage 
these conflicts with more altruistic and palatable con¬ 
notations. We now discern such conflicts in new 
regions as a consequence of the recent elimination 
of Germany and Japan from the industrial scene. 

In addition to building springboards for war, mod¬ 
ern industry, by literally turning the earth inside out 
at a rate to which living forms have never before been 
exposed, has created other hazards to man’s health 
and welfare. The atomic bomb is the culmination, 
not the initiation, of these new and man-made enemies. 
Given facilities and freedom, medical and engineering 
science of tomorrow may master this most recent 
enemy of man. 

If there be a third world war, bigger and better 
atomic bombs will wreck and retard our industrial 
civilization. But such a war will not obliterate our 
species; and, lest current fears make us forget, many 
civilizations of the past have decayed and disap¬ 
peared without the aid of the weapons of modern 
warfare. Slavery, parasitism, chicks that chirp but 
do not scratch, are potent enemies of oizr race. War, 
violence, and atomic bombs are on the screen for the 
moment, but these ore but some of our many enemies. 

In the past, we in the natural sciences have re¬ 
garded it as self-evident and obvious that discoveries 
in science arc not for personal or national gain. 
Such discoveries are for the increased understanding 
and aid of mankind. Is this principle, is this philoso¬ 
phy, wrong t Is the black-out of this principle by 
war necessary t And if necessary in actual war, is 
the black-out necessary for individual national secur¬ 
ity for an indefinite period during peace t I raise 
the question because it is one now ponding, particu¬ 
larly in our own country, and because it has signifi¬ 
cant meaning for the entire human race. If the 
principle of the black-out in science shall prevail in 
war and in peace, science becomes not an instrument 
of understanding but an instrument of additional 
suspicion and fear. 

Our Association embraces all science, all American 
scientistB, and not a few scientists in other lands and 
climes. No one scientist can speak for all men of 
science, but you cure in a position properly to value, 
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if not condone, my insistence that next to man him¬ 
self—that is, man's unchecked greed, vanity, and fear 
—disease is man's major enemy, at least until deple¬ 
tion of national resources for industry and insufficient 
foods loom larger on the distant horizon. As a biolo¬ 
gist I deplore the diversion of tens of thousands of 
competent scientists and such large fortunes in human 
toil, past, present, and future, to devising better ways 
to kill and injure our fellow men, better ways to waste 
and destroy oiu* natural resources by war, because 
the frontiers of biology and medicine are still so vast. 
We have scarcely made a dent in the matter of pre¬ 
vention of the hereditary defects of man, of cancer 
or virus diseases, of the preventable impairments of 
the aging citizen. It seems stupid to pause to kill and 
maim our fellow men when there remains so much 
worthwhile work to do toward developing a healthier, 
wiser, and happier man of tomorrow. 


Unless guile is coequal with integrity in man’s sur¬ 
vival and progress, it seems obvious that integrity, 
cooperation, and approximate justice constitute the 
very warp and woof of the ''standard” to which all 
wise and honest men must repair. We certainly get 
nowhere with guile in the understanding and control 
of inanimate nature or in the understanding and 
control of heredity, health, and disease in living 
nature. We can, for a time, guide human action by 
guile and force. Some day our oolleagueB in the 
social sciences, by the methods and ethics known to 
work in the natural sciences, will provide man with 
data on human behavior which are as reliable and 
as unavoidable as are the confirmed data of chemistry 
and physics of today. When that day is here, guile 
and guess in human relations will surely recede, as¬ 
suming that man of that era retains present mental 
capacities. 


Science Legislation 


On the Floor of the Senate 

Howard A. MeyerhoflF 

Executive Secretary, AAASf Washington, D, C. 


On 19 March the Senate Committee on Military 
AlTairs considered the Kilgore-Maguuson Bill, S. 1850, 
creating a National Science Foundation, and reported 
it out of committee. S. 1850 is now on the fioor of 
the Senate. 

it has taken seven mouths to compose a bill that 
meets the requirements of scientists, government agen¬ 
cies, and the small group of Senators actively inter¬ 
ested in science legislation, and to get this bill through 
committee. Comparable delays in the Senate and in 
the House caji be fatal, for a third of our Senators, 
and all of our Representatives, are understandably 
concerned with election problems back home. Congress 
is not going to remain in session any longer than it 
must. It certainly will not linger for the purpose of 
creating a National Science Foundation unless Con¬ 
gressmen know that some of the influential people in 
their respective districts believe that this is important 
and enlightened legislation, which should have their 
support in the present Congress and not a promise of 
support in the next session. 

On 16 March Senator Thomas of Utah, chairman of 
the Committee on Military Affairs, addressed a meet¬ 


ing at which 19 of Philadelphia's soientifio organiza¬ 
tions were represented. Senator Thomas, who is a 
member of the AAAS, devoted most of his time to a 
discussion of the significance of S. 1850 when he talked 
to the representatives of these organizations. Rather 
pessimistically, he pointed out the preoccupation of 
Congressmen with problems of re-election and ven¬ 
tured the prediction that S. 1850 can die in the Senate, 
and will almost surely die in the House—unless scien¬ 
tists show much greater interest than they have up to 
the present time. 

Senator Thomas is so impressed with the wisdom of 
this bill that he pledged himself to reintroduce it in 
the next session, if it failed of passage this year. But 
failure this year means serious delay. It means that 
the teams of scientists who were at work during the 
war will become even more dispersed, more difficult to 
reassemble to pursue the research tasks of peace. 
Although scientists will appreciate the wholehearted 
support of Senator Thomas, it was clear from his re¬ 
marks that they must assume a great deal of the re¬ 
sponsibility for the ultimate passage of the bill, and 
practically all of the responsibility for its passage 
in ibis session. 







Report on Science Legislation 

Physical Society of Pittsburgh 


(1) National Scieiuie Foundation, We believe that 
there should be created an authority (National Sci¬ 
ence Foundation), hereinafter called the Organi 2 ation, 
whose duty it would bo to promote the fundamental 
and basic sciences in the interest of adequate national 
defense, of improved public health, of more effective 
use of our natural resources, and the increase of our 
scientific and industrial productivity in both quality 
and quantity. 

(2) Utilization of Existing Scientific Associations, 
We believe that the Organization should make full use 
of the many recognised scientific, technical, and engi¬ 
neering associations that liave come into existence in 
this Country during the past decades because we feel 
that the membership of those groups includes the move 
active and capable of our scientific and technical 

♦•people. 

(3) Duty of the Orgomixation. We believe that the 
primary duly of the Organization should be to foster 
the development of the so-called natural sciences, that 
is, physics, chemistry, mathematics, medicine, and biol¬ 
ogy, to name a few. 

We recognize the fact that a number of eminent 
people believe that the scope of a National Science 
Foundation should include not only the ^^iiutural sci¬ 
ences'' but also the “social sciences," such as psy¬ 
chology, economics, sociology, political science, anthro¬ 
pology, and history, for example. However, we be¬ 
lieve that the objectives and technics of research and 
development in the social sciences are so different 
from those customary in the natural sciences that in¬ 
vestigations in the former field should be supported 
by a separate authority set up for the purpi>se and 
which would be coordinate in every way with the 
Organization herein proposed. However, in the event 
that a separate authority is not feasible, we strongly 
recommend that the support of social science research 
should be included among the duties of the Organiza¬ 
tion coordinate with that of the major divisions ol! 
the natural sciences. 

(4) Liaison Between Physical and Social Sciences. 
We believe that an important function of the Organi¬ 
zation should be the development of an effective liaison 


between those interested primarily in the natural sci¬ 
ences and those working in the social sciences. 

(6) Patent Policy, We believe that the legislation 
covering the establishment of the proposed Organiza¬ 
tion should not attempt to change the present basic 
patent policy of the Government. 

(0) Selection of Governing Board, We believe that 
it is of the utmost importance to have the Organiza¬ 
tion administered by men of the highest competence, 
completely independent of the influence of any special 
group. Although several types of organization could 
be set up to achieve this objective, it is our opinion 
that the work of the Organization should be admin¬ 
istered by a Governing Board appointed by the 
President from a panel of scientific people recom¬ 
mended through existing scientific associations and 
that the Director of the Organization should be chosen 
by the Board and be responsible to it. 

(7) Compensation and Term of Office of Board 
Members. We believe that the work of the Board 
would be of such magnitude, importance, and com¬ 
plexity that the members should give it their full time 
and should be paid accordingly. It is our opinion 
that the Board should bo a continuing Board and that 
the normal term of office of individual members should 
be not less than six years. The Governing Board 
should be authorized to enlist the aid of qualified 
scientific advisers and be responsible for their remu¬ 
neration. 

(8) Admimstration of Funds, We believe that the 
Board should be entrusted with the administration of 
all funds appropriated to the Organization and with 
the award of contracts for research work, develop¬ 
ment work, purchase of equipmtint, modification of 
existing facilities or creation of new, and for such 
other purposes as might be necessary to the prosecu¬ 
tion of investigations sponsored by the Organization 
in either nonprofit or industrial organizations. 

(9) Selection of Scientific Personnel and Projects, 
We believe that the Organization should assist in 
the discovery and training of men and women pos¬ 
sessing unusual abilities together with the special ap¬ 
titudes necessary to creative scientific work in the 
fields of natural science research, and that to these 


Many Jaarned societjea which custoamrsly have not concerned them- 
selves with public affairs aa diatinguiahed from subject-matter studies 
have, in recent months, put time and eneray into planning solutions of 
public problems of interest to scientists. This event alone is character¬ 
istic of our time and, os such, deserves notice in these columns. The 
views of eve^ group taking concerted action cannot be mentioned here— 
but the official report of the Physical Society of Pittsburgh, one of the 
oldest phsraics groups of the country, accepted at ita 200th meeting a 
ihort time ago might serve as a model to Others whether they agree with 
the details or not 
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ends the Board should be empowered to award scholar¬ 
ships to selected students and grants-in-aid to indi¬ 
vidual science workers. We feel that the selection of 
scientific personnel and projects will tax the skill and 
vision of even the ablest Board and that on the wisdom 
of their choices will depend the long-range success of 
Uie proposed effort to improve the scientific stature of 
our nation. 

(10) Collaboration With Government Representa¬ 
tives. We believe that government representatives, 
Naval, Military, and others, should cooperate with the 
Board in advisory capacities only; that it should be 
the policy of the Board to seek the advice of, and to 
collaborate with, such representatives; that there 
should be no ex-officio members on the Board and 
that no Board member should hold any other govern¬ 
ment or private position either elective or appointive. 

(11) Publication Policy. We believe that the 
Board should be responsible for publication of tech¬ 
nical reports covering the results of researches under 


its sponsorship either in existing scientific and tedi-^ 
nioal journals, in a publication of its own, or both. 
The Board sliould also be responsible for special pub¬ 
lications designed to assist both the public and the 
Government to understand and apply effectively such 
developments in the fundamental or basio soienoes as 
may arise from researches supported by the Organi¬ 
zation. 

(12) Finally, we believe that the powers vested in 
the Organization as well as its basic policies should 
be such as to assist the normal scientific activities of 
either individuals or organizations. We wish strongly 
to emphasize our conviction that the proposed Organi¬ 
zation could best serve the nation by assisting in the 
creation of an environment favorable to independent 
thought and creative activity in the fields of both 
fundamental science and basic technological develop¬ 
ment, and by aiding the body politic to assimilate and 
benefit from the results of scientific achievements, 
whatever their origin. 


Obituary 


Theodore Cr6te Burnett 
1861-1945 

Theodore Cr^td Burnett, associate professor of 
physiology, emeritus, of the University of California, 
died in Oakland on 18 December 1946, twelve days 
after his eighty-fourth birthday. 

He was born in Brooklyn, New York, on 6 December 
1861, of a family which had settled in Long Island 
in 1643. After private preparation he entered the 
College of Physicians and Surgeons of Columbia Uni¬ 
versity and obtained his M.D. in 1887, He practiced 
medicine for a few years, but contracted tuberculosis 
and came to California to spend what his doctors had 
told liim would be the last six months of his life. He 
began to recuperate and while in Mt. Shasta City mot, 
during Uie summer holidays, J. B. MaoCallum, the 
enthusiastic assistant of Jacques Loeb. Loeb had just 
been called to the University of California to head 
the Department of Physiology with the express pur¬ 
pose of organizing and directing research. Dr. Btir- 
nett offered his services as assistant without salary in 
the fall of 1903, and so began his association with the 
University of California. After Loeb's withdrawal in 
1910, Dr. Burnett was placed on the staff as instruc¬ 
tor and remained a teaching member of the faculty 
even after his retirement as associate professor in 
1929, since he continued generously and voluntarily to 
assist in laboratory sections where help was needed 


until about 1936. He eventually made his home in 
Carmel, California. As he approached his eightieth 
year, his health began to fail, and he was virtually 
confined to his bed for the past three years. 

Dr. Burnett’s early scientific work shows the in¬ 
fluence of Loeb. His first paper (1906) was entitled 
“The mfiuence of temperature on striped muscle, and 
its relation to chemical reaction velocity,” and his 
second (1907) attempted to answer the question: “Can 
sea water maintain the beat of the heart of fresh 
water animals t" For the next fifteen years cme or 
more publications bearing his name appeared each 
year. About 1913 he became interested in the effect 
on cancer of such substances as lecithin, cholesterol, 
and extracts of the pituitary, much of the work being 
done in collaboration with T. B. Robertson. Experi¬ 
ments on liver catalase, begun in 1918, led finally to 
publication of work on the use of liver eartracts in the 
treatment of liypertcnsion in 1929. His last paper, 
which appeared the following year, was on the absorp¬ 
tion of pituitrin by the stomach. 

The passing of Dr, T. C. Burnett breaks the last 
direct link connecting the present generation of fdiysi- 
ologists in the University of CcUfqnua with the pent^fi 
whtn Jacques Loeb gave sudi impetus here to oxigiiicl 
investigation. 

J. H D. 

Univereiiy of CalifonUa^ Merkthy 






Technical Papers 


A New Steric Effect in Organic 
Chemistry ^ 

Hkbbbbt C. Bbown 

Departmient of Chevmtry, Wayne University 

Current theories of organic obemiatry, particularly 
those developed by the English school (5), have em¬ 
phasized the polar factor of substituents to the almost 
complete neglect of their steric factor. That is to 
say, these theories have sought to explain the eifcct 
of a given substituent by considering only the effect 
of that substituent upon the charge distribution 
within the molecule, without also considering the role 
played by the steric requirements of the substituent 
in tillering the properties of the molecule. 

In part, this overemphasis of the polar factor is to 
be ascribed* to the disrepute into which the classical 
concept of steric hindrance hud fallen as a result of 
its indiscriminate use by early organic theorists. 
These theorists found in steric hindrance a convenient 
explanation of phenomena which they could not read¬ 
ily interpret in terms of existing theory. Since these 
phenomena were drawn largely from the complex, 
little understood field of reaction rates, it is not sur¬ 
prising that a number of the phenomena so explained 
have since found other interpretations. It is unfor¬ 
tunate, however, that such errors led to the wide-scale 
abandonment of the concept and to its consequent 
neglect in modem theory. 

Several years ago the author and his students em¬ 
barked upon a program of study of relatively simple 
equilibria, the dissociation of molecular addition com¬ 
pounds, in the hope that these studies would yield un¬ 
ambiguous evidence upon which the concepts of steric 
hindrance and steric strain* might be firmly founded. 
The results already obtained offer strong Support for 
the idea that atoms or groups of atoms through their 
sterie requirements can exert marked effects upon 
molfioulor properties. 

For example, if only the polar factor of alkyl 
groups were considered, it would be predicted that 
the strength of aliphatic amines should increase regu¬ 
larly with the number of alkyl groups: NHg < 
liNH* < E.NH < R^N (Curve A, Fig. 1). However, 

research prograni at Warue nnlveratty on the effects 
or Bter^c atralns has been made poislble by Qrante No. 710 
and TTS front the Pearoae FunU of the American PhUosopb- 
icai Society^ Tnte aealbunoe is Ktatetuliy acknowledted. 

* The tena ^'eterle hUtdrahoe** la to be aeaoclated with a 
^f^pomry condUlon in a reacting system: "steric strain," 
with an enolUbrtum condition in a relatlTOiy permanent 
system. 


the order actually observed is NHs < BaN < RNHg < 
RaNH (Curve B, Fig. 1), (This discrepancy is dis¬ 
cussed below.) In the absence of pronounced steric 
effects, the relative stabilities of the addition com¬ 
pounds formed by these amines with ony given tri- 
alkylboron should exhibit the same order. This is 



NHa RNH, E^N 


Via, 1. Sequences ehowu by the aliphatic amines In com^ 
parlsons of their base strengths and of the etabUltles of tholr 
addition compounds with trlalkylborona. 

true becanse the relative “strength” of the base (1) 
and the relative “stability” of the addition compound 
(2) can both be correlated with the relative tendency 
of the nitrogen atom in the amines to shore its free 
electron pair. 

(1) EJSr : = B«N : + 

(2) ItJJT : BB', = B,N : + BR% 

However, it has been possible to cause the observed 
order to vary from B to D, to B, and to F merely 
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by incTcasiug the size of the alkyl groups attached 
either to the nitrogen atom of the amine or to the 
boron atom of the other component of the addition 
compound (Fig. 1 ; Table 1) (,2), 

TAIlIiE3 1 

SuorGNCGS Shown di Amine Sekies With Vaeiods 
Kekehkncb Acids 


Reference acid 

Amino serlcH- 


Mpthvl . B B B 

Ktiiyl . B 1) V 

iBopropyi ... B E 

t-Butyl . F 


The relative tendency of these addition compounds 
to dissociate can bo varied in a definite and predict¬ 
able manner by varying the size and bulk of the alkyl 
substituents. It is therefore reasonable to conclude 
that the observed changes in the relative stabilities of 
these compounds must have a steric origin. More 
precisely, it is reasonable to attribute the increased 
dissociation to steric interference between the bulky 
alkyl groups attached to the nitrogen atom and those 
attached to the boron atom. Such interference would 
result in a strain at the ‘‘interface” between the two 
components, a strain which would tend to separate 
them. This “frontal” strain, in many respects similar 
to the classical concept of steric hindrance, has been 
termed F-strain to differentiate it from B-strain, which 
has no counterpart in classical theory (■?), 

B-strain was originally introduced to explain the 
anomalous weakness of tertiary amines (compare 
tlieoretical Curve A with observed Curve B, Fig. 1). 
It was suggested that, in such amines, the steric re¬ 
quirements of the three alkyl groups crowded about 
the small nitrogen atom are met by a spreading of 
the C-N-C bond angle from the 90 ° value predicted 
by quantum theory to a value somewhat greater than 
that of the tetrahedral angle. Such expansion of the 
bond angle is facilitated by the absence of a fourth 
group on the nitrogen atom. Addition of a proton 
(or other group) to the free electron pair tends to 
reduce the expanded angles to the tetrahedral value. 
This results in increased crowding of the three alkyl 
groups and the introduction of considerable strain 
into the molecule. This strain (called B-strain since 
it is localized at the “back” of the amine molecule) 
causes the amine to resist the addition of the proton 
(or other group) and leads to an apparent weaken¬ 
ing of the strength of the base. 

The hypothesis is strongly supported by observa¬ 
tions on the behavior of phosphine and the methyl- 
phosphines. The greatly increased size of the central 
atom should result in the absence of B-strain. Ex¬ 
periment reveals that the base strength of these com¬ 


pounds increases regularly with the number of methyl 
groups, PH, < CH3PH2 < (CHJ^PH < (CH,),P 
(Curve A, Fig, 1 ) (J). The B-strain hypothesis offers 
a reasonable, simple explanation for this marked dif¬ 
ference in the behavior of the phosphorus and nitro¬ 
gen bases. 

If three alkyl groups about a nitrogen atom bring 
about a condition of striiin, it follows from the close 
similarity in the dimensions of the two atoms that 
three such groups about a carbon atom should also be 
a center of strain. This postulate offers a reasonable 
explanation of many hitherto unrelated peculiarities 
of branched-chain carbon compounds. A few of these 
may be briefly described. 

(1) Moh'culur rearrangements. Alcohols with the 
structure RaCHCHaOIi and RjjCCH20H exhibit a 
marked tendency to undergo rearrangement in reac¬ 
tions involving removal or replacement of the hy¬ 
droxyl group (t»). In such rearrangements either a 
hydrogen atom or an alkyl group attached to the 
tertiary or quaternary carbon atom migrates. The 
marked lability of such groups is easily explicable in 
terms of the strain postulated by the B-strain hypothe¬ 
sis at such carbon atoms. 

(2) Hydrolysis of alkyl halides. Ingold, Hughes, 
and their co-workers have demonstrated conclusively 
that tertiary halides hydrolyze by a mechanism in¬ 
volving ionization of the halides as the rate-determin¬ 
ing step (‘i). They have ascribed the greatly increased 
tendency of the tertiary halides to undergo such 
ionization to the cumulative inductive effect of the 
three alkyl groups attached to the carbon atom which 
holds the halogen. We wish to suggest that B-strain 
in the halide also facilitates the ionization, since such 
strain should be relieved by the expansion of the bond 
angles to 120° in the presumably planar carbonium 
ion. 

B«CC1 = FLfi* + Cl* 

Indeed, a study of the effect of the size of the alkyl 
groups in such tertiary halides upon the rates of 
hydrolysis (recently completed at this university) 
has yielded results which would be exceedingly diffi¬ 
cult to interpret without the aid of the B-strain con¬ 
cept. 

( 3 ) Behemor of tertiary dteohoh. The unique 
properties of tertiary alcohols have never received 
an adequate explanation. According to the B-strain 
hypothesis, the strain resulting from the presence of 
the three alkyl groups furnishes a potent driving 
force to convert such alcohols to the relatively strain- 
free carbonium ions. Thus, reactions which involve 
carbonium-ion intermediates are greatly facilitated. 
Since the strain would also be relieved by the forma¬ 
tion of the olefins, the mark^ tendency .for vtmh 
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compounds to undergo dehydration is also in accord 
with the hypothesis. 

(Jk) Selective dehydration of alcohols. Dehydration 
of alcohols, such as R^CHCHOHCHaR, involving the 
possibility of loss of either an adjacent tertiary or an 
adjacent secondary hydrogen atom invariably pro¬ 
ceeds by the first-mentioned path. Again, this i.s 
readily explicable in ternis of the B-strain hypothesis. 

Recent work has shown that the presence of twm 
very bulky groups attached to a single atom may be 
the center of marked B-strain. The instability of 
such compounds as di-i-butylether and di-<-butylamine 
is ascribed to this cause. A quantitative estimate of 
the B-strain in such compounds has recently been 
nmde. Its magnitude, 5 to 7 kcal, is such as readily to 
account for the behavior of such substances. 

It is believed that the B-strain hypothesis shows 
promise of being a fruitful unifying concept in or¬ 
ganic chemistry. Experimental tests of the hypothesis 
are being prosecuted as vigorously as present condi¬ 
tions permit. It is hoped that these investigations will 
assist in drawing the attention of organic chemists to 
the desirability of including in their considerations 
both factors, polar and steric. 
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The Detoxification by Acetylation of 
Soluble Antigens From Shigeila 
dysenteriae (Shiga) and 
E, typbosa^ 


Hekbt P. Treffers 
Yale University School of Medicine 


The toxicity of available vaccines against typhoid 
and other gram-negative organisms has long been rec¬ 
ognized as a serious defect, particularly under mili- 
taiy conditions where the loss in personnel time due 
to vaccination reactions may be significant. Attempts 
to provide reasonable type-specific coverage against 
the more important dysentery organisms with poly¬ 
valent vaccines must also take into account the addi- 

* 


^PTBUminary report. The work deserthed in tats paper 
wa« done with the aMl^tance of Bltss Claire B. Abrams and 
“T. Ben A, Rdbln, under a contract recommended by the 
ComtblUee on Uedical Research of the Office of Scientific 
BaMnfii and Development, and Yale University, The ex- 
were beaon under a similar contrail with Har- 


vari 


dverslty. 


tive nature of the toidcities of the component organ¬ 
isms. The only solution at present is to reduce the 
amount of each component until the toxicity of the 
combination is within tolerable limits. Since the anti¬ 
genic efficiency of a component is influenced by its 
concentration, it is obvious that additional injections 
must be made to reach a high level of protection, a 
procedure which apparently produces many adminis¬ 
trative difficulties. 

Numerous attempts have been made to detoxify 
either the whole organisms or selected antigenic frac¬ 
tions, but in spite of the application of a wide variety 
of reactions the loss in toxicity has almost invariably 
been accompanied by a corresponding decrease in anti¬ 
genicity (4, 6), An exception may bo noted for the 
action of ketene gas (i) on some gi'am-negative or¬ 
ganisms, but this promi.sing reaction does not seem 
to have been widely applied in practice. 

In our studies on the development of a practical 
vaccine against Shigella dysenteriae (Shiga), we have 
favored the use of a soluble antigen—the somatic 
polysaccharide, or polysaccharide-protein complex {6). 
Although it was recognized that this might not be the 
only antigen responsible for protection, it was felt 
that elimination of less active components of the or¬ 
ganisms might be advantageous, particularly if the 
material was to be incorporated into a polyvalent 
vaccine with the corresponding antigens of other mem¬ 
bers of the dysentery group. In searching for a 
method of detoxification wo have noted the prepara¬ 
tion by several workers of acetylated derivatives of 
bacterial polysaccharides (3,5), Although quite com¬ 
plete chemical characterizations have been made, little 
or no data on the biological properties of the fractions 
are available, with the exception of the observation 
that acetylated antigens do not react well with anti¬ 
sera to the whole organisms. 

We have therefore prepared a series of acetylated 
derivatives of the polysaccharide, or the polysaccha¬ 
ride-protein complex, of Shigella dysenteriae and of 
E. typhosa (Army strain 58) and have investigated 
their toxicity and antigenicity. The soluble toxic 
antigens were dissolved in a small amount of water, 
diluted with several volumes of pyridine, and allowed 
to react at room temperature with an excess of acetic 
anhydride. The general technique of Freeman (S) 
was followed, with the exception that samples were 
removed at shorter intervals, and the reactions stopped 
by pouring the aliquots into water. As acetylation 
proceeded, an increasing percentage of the antigens 
became insoluble in water. 

In all cases even the water-soluble fraction isolated 
after the minimum time allowed for acetylation (1.5 
hours) ^owed an appreciable decrease in toxicity over 
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that of the original material The fractions water- 
insoluble after acetylation for 24 hours were the least 
toxic. 

Toxicity was determined from the weight loss in 
mice. For a base line, six mice were given an intra- 
peri toneal injection of 0.5 ml of saline, which was 
the solvent or vehicle used for the other antigens, 
and the mouse weights determined daily. Other groups, 
of as near the same age and weight as possible, were 
given 0.5 ml, of antigen solution or suspension and 
the weights estimated in terms of percentage loss or 
gain from the control group. Four mice given 0.4 
mg. of undetoxihed Shiga soluble antigen all died; 
with 0.2 mg, J died; with 0.1 mg. no deaths occurred, 
but there was a drop in weight which reached 13 per 
cent by the third day; with 0.06 mg. there was only 
a 6-por cent weight loss for three days. 

At a greatly increased dosage (3.0 mg.) the 12 
acetylated derivatives prepared from this antigen did 
not kill any of the 48 mice used. The weight losses of 
the injected mice varied from a maximum of 10 per 
cent for the less acetylated soluble fractions to zero 
for most of the water-insoluble fractions or more 
highly acetylated soluble fractions. By this method, 
then, the toxicity of many of the fractions was at 
least fiO times less than that of the original material 

Preliminary results with a small group of rabbits, 
which are especially sensitive to these toxins, indicate 
that a single injection of 0.005 mg. of the undetoxified 
Shiga antigen will produce a temperature rise of 
2.7® C., with a characteristic initial leucopenia fol¬ 
lowed by a leucocytosia. On repeated injection, tem¬ 
perature rises as high as 3.6® C. have been obtained, 
with a leueoeytosis of 36,000 after 18 hours. A sixty- 
fold larger dose (0.3 mg.) of the acetylated antigens 
produced responses which, for the less highly acetyl- 
ated soluble antigens, were about equal to those given 
by 0.005 mg. of the toxic material, while the responses 
for the insoluble fractions were more moderate (tem¬ 
perature rises of 1.6° C., leucocyte counts of 12,000). 
The detoxification ratio of 60 or more for the most 
highly acetylated fractions was thus confirmed in 
these animals. It is possible that at least a part of 
the toxicity remaining in the soluble, less highly 
acetylated fractions is due to contamination with 
traces of the starting material, from which it is diffi¬ 
cult to separate. The insoluble antigens, on the other 
hand^ could be repeatedly washed free of soluble sub¬ 
stances. 

On intraperitoneal or subcutaneous injection into 
mice none of the acetylated fractions has yielded ag¬ 
glutinins for intact Shiga organisms, although these 
are readily produced by injection of the nnacetylated, 
toxic complex. On first sight the fractions were 


thotight not to be antigenic or, if so, of a speoifioity 
markedly different from that of the nnacetylated ma¬ 
terial. That the latter is the case is indicated by^the 
fact that more extensive immunization of rabbits has 
given rise to antibody which precipitates with acetyl¬ 
ated fractions, although it does not agglutinate the 
intact organisms. 

Of greater interest is the observation that mice 
given three subcutaneous or intraperitoneal injections 
of 0.05 mg. of the acetylated fractions do show active 
protection against infection with live Shiga organisms 
administered iutracerebrally by Dubos’ method (^). 
The data for three independent series of experiments 
are summarized in Table 1. 


TABLS9 1 

Survival Katks of Immunizbd Micb Aftbb Intracbbsbbal 
Challbngb With Livb Shiga DrsuNTSBr Obuanisus 


Immimisclufi antigen, Klven in 

Survivals 

3 doBteS of 0.05 mg. eacli 

Number 

Per cent 

None—controls .. 

4/66 

7 

UunceCylated, toxic KUiga antJeen .., 
Shiga antlgertB acetylated 1.5-4 hr. .. 

4/15 

27 

19/03 

20 

Shiga antlgenB acetylated 5-24 hr. .. 

04/151 

42 


It may be noted that the figures tabulated are for 
pools of animals; in some groups immunized with a 
particular fraction the survival rate was somewhat 
better (5/8), but the data for the smaller numbers 
of animals arc not as significant statistically as are 
those for the combined groups. In a single experi¬ 
ment in which the challenge dose was administered 
intrapcritoneally with mucin, 29 of the 61 mice (48 
per cent) survived, as compared with none of 16 con¬ 
trols. 

It shotdd also be noted from Table 1 that the pro¬ 
tection afforded appears to increase with acetylation, 
from which it may be concluded that the observed 
protection is not due to contamination of the acelyl- 
aied antigens with small amounts of unchanged start¬ 
ing material. The protection in terms of multiples of 
MLD’s is not impressive when compared to those of 
typhoid or Flexner dysentery protection experiments, 
but it is not out of line with that obtained typically 
in experimental Shiga infections. 

Preliminary experiments with the protein-polysac¬ 
charide complex of E. typhosa indicate that significant 
detoxification of that antigen also may be obtained 
on acetylation. In a toxicity titration of the ori^al 
soluble antigen in mice, the 11)^0 lay between 0.3 mg, 
(1/6 deaths, with 12 per cent weight loss) and 0^6 
mg. (8/11 deaths). However, none of the 16 mice 
injected with 6.0 mg. of tke acetylated fractions died^ 
although some fractions produced transient weif^t 
losses of 10-15 per cent. The order of detoxidoat^ 
Is thus about the same as for the Bhiga ati%^ 
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protective power against active infeetiou with typhoid 
organisms is now under investigation. 
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On the Blocking Antibody and the 
Zone Phenomenon in Human 
Anti-Rh Sera 

Philip Lbviiib and E. K. Wallbs 
Ortho Research Foundation^ Linden^ New Jersey 

^ Reoeut Andings by Race (?'), Wiener (5), and Dia¬ 
mond (,2) indicate the importance of the indirect 
test as evidence of active isoimmunLsation in Rh¬ 
ino tbers of erythroblastotio infants. According to 
Levine (ff), only 60 per cent of Rh- mothers who 
recently delivered infants suffering from this hemo¬ 
lytic disease have active anti~Rh agglutinins in their 
sera. In the remaining sera which fail to agglutinate 
Rh- blood, antibodies are present which specifically 
coat the surface of Rh+ red cells, rendering them 
resistant to the action of potent anti-Rli agglutinins. 
Diamond and Abelson (t9) found that these so-called 
'‘incomplete,” ‘‘blocking,” or “inhibiting^' antibodies 
will agglutinate heavy suspensions of fresh blood in 
tests carried out on slides. Presumably, the determin¬ 
ing factor is the use of serum instead of saline as the 
medium for the cell suspension (P). 

These significant findings on the behavior of block¬ 
ing antibodies were confirmed. However, Diamond’s 
observation that blocking sera will agglutinate heavy 
suspensions of washed blood could not be repeated. 
In order to facilitate studies on the specificity of the 
agglutination reactions given by blocking antibodies, 
Diamond's method was modified by the use of a 2-per 
cent cell suspension in human serum and test tubes 
instead of slides. 

In the course of these confirmatory tests additional 
observations were made on the properties of those 
anti-Rh sera which exhibit the so-called zone phe¬ 
nomenon. Obviously, these sera contain both anti-Rh 
agglutinips and blodking antibodies, but the concen¬ 
tration of the former is greater. By and large, such 
Bera were not considered as useful diagnostic reagents 
nnless the ag:glutuiiii in a particular seruin was far 
more active than the blocking antibody. However, 
the fixperintonts presented indicate that at least some 


of these sera can be absorbed with Rh+ blood, so that 
after the blocking antibody is specifically removed 
the treated scrum becomes a useful diagnostic re¬ 
agent.^ A typical experiment, given in Table 1, was 
carried out with the same serum originally described 
as exhibiting the zone phenomenon.^ 


TABUC 1 
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* The serum of patient SIl. was drawn tn July 1942, and 
teats Indicated in the table were carried out In Jnly 1945. 
The undiluted Rcrum was absorbed with an equal volume 
of washed sediment of Rh-t- blood at botii 87* C. and 0* 0., 
but the ojtalutlnln activity of the absorbed and unabsorbed 
sera were tested at 87" C. with 2'per cent saline suspension 
of Rh+ blood. 

The test shows a somewhat higher titer with the 
serum absorbed at the lower temperature. Prestun- 
nbly, a slight quantity of the agglutinating activity 
was absorbed at 37^ C., along with all of the blocking 
antibody. 

Similar results were obtained with two other 
anti-Rh sera, one of which gave only doubtful reac¬ 
tions in the course of the titration. On absorption 
at 0® the two sera had agglutination titers of 1:32 
and 1:16, respectively. The corresponding liters, 
after absorption at 37® C., were 1:2 and 1:4. 

As was to bo expected, the absorption mixtures with 
undiluted serum exhibited no gross agglutination; this 
was a favorable circumstance, because unagglutinated 
cells present a much larger surface area for specific 
absorption than agglutinated cells. This view could 
be confirmed in parallel absorption tests of pure 
anti-Rh agglutinins which require several treatments 
for complete absorption, whereas blocking antibodies 
of identical degree of activity were almost completely 
removed by one absorption. 

The result presented in Table 1 could be duplicated 
in tests with a mixture consisting of equal parts of 
an anti-Rho serum with agglutinating activity and 
another serum containing only blocking antibodies. 
On absorption of this mixture, which simulates to a 
remarkable degree the so-called zone phenomenon, it 
was possible to recover a great deal of the agglutinat¬ 
ing activity (Table 2). 

^ After theae eimerlinents were completed, reference wa* 
foQnd to elmllar abBorption teats carried ont by Wiener (9), 
but there la no Indication that he tested the activity of the 
MsMnal aaamtlDlna by titration. 

Mrtnn need in this test did not exhibit the aone 
phehomeDOii when first studied In July 1942. On atandlng 
for amral montha In the lee cheat the serum was nolonRer 
found to he useful for routine testing because It exhibited 
the loae pfaenoinenoa to a strUtina decree (4)- 
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TLe results indicate a slight, but distinct, zone effect 
in the mixture absorbed at 0^ C. To a more striking 
degree the same effect was observed in mixtures of 
the same blocking serum with each of two other potent 
anti-Rho agglutinins. This elTect is probably due to 
incomplete absorption of the blocking antibodies in 
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the mixture at the lower temperature. * Ou absorption 
at 37° C., the blocking antibody was removed com¬ 
pletely, but at the same time, there was a slight, but 
definite, loss of agglutinin titer. Nevertheless, the 
treated scrum is still useful as a diagnostic reagent. 

Anti-Rli sera exhibiting the zone phenomenon be¬ 
have somewhat differently in specific absorption at 
37° and at 0° C. If the absorption of the blocking 
antibody is complete at the lower temperature, the 
treated serum is apt to give higher agglutinin titer 
than that shown by the serum absorbed at 37° C. On 
absorption at the higher temperature, the blocking 
antibody is removed first, and if this absorption is 
complete, some of the agglutinin activity may also be 
lost. Accordingly, one can expect to find for each 
serum a dosage of the absorbing blood which, under 
certain conditions, will remove.all of the blocking anti¬ 
body without influencing the agglutinin titer to any 
great extent. 

Without carrying out absorption tests, it is difficult 
to state how often anti-Rh sera contain both block¬ 
ing antibodies and agglutinins. The authors studied 
several sera with such concentration of the two anti¬ 
bodies that, even on titration, only traces of direct 
agglutination could be obaorved. Unless these tests 
are read microscopically, the weak degrees of agglu¬ 
tination in the higher dilutions could readily be over¬ 
looked. Furthermore, it seems probable that routine 
titration tests will entirely fail to detect those sera 
containing weak agglutinins and strong blocking anti¬ 


bodies. These views could be substantiated in experi¬ 
ments on mixtures of an agglutinating serum and an 
excess of a blocking serum. Although no zone effect 
could be obtained on titration, absorption of the un¬ 
diluted mixture with Rh+ blood yielded a fluid which 
had strong agglutinating activity. 

It is significant that in the observations reported, 
the tests were carried out with diluted cell suspensions 
in saline. Under these conditions, specific absorption 
of certain anti-Eh sera reveal the presence of agglu¬ 
tinins even in tlio presence of strong blocking anti¬ 
bodies. 

These findings have some bearing on the nature 
of the agglutinating activity of blocking sera, and 
the available evidence indicates that this agglutination 
is a manifestation of the blocking antibody per se. 
This could be determined in a few iristances by titra¬ 
tion results of blocking sera diluted in normal human 
serum instead of saline. These tests were carried out 
not only on slides with heavy siispensions of unwashed 
blood, but also in test tubes with 2-per cent cell sus¬ 
pensions in serum. The results with the latter modi¬ 
fication provide proof that the slide agglutination 
does not depend upon the use of a ‘*large number of 
red cells to absorb the inhibiting substances (blocking 
antibody) and to combine with agglutinin in sufficient 
number to form easily visible clumps” (3). As first 
suggested by Wiener, the essential mechanism in the 
slide test as direct evidence of blocking activity is 
the use of serum as the medium for suspending the 
Rh-h red cells. In further support of this view is 
our failure to obtain a positive slide test with the use 
of washed blood. 

In contrast to the observations on the slide test is 
the finding that the agglutinin in a particular anti-Rh 
serum masked by an excess of blocking antibody can 
be studied quantitatively by the usual procedures after 
specific absorption of the blocking antibody. 

From a practical standpoint, the significance of 
these findings lies in the fact that the characteristics 
of the agglutinating antibody and the blocking anti¬ 
body arc sufficiently clear-cut so that, for example, 
there is no difficulty in the use of an anti-Bh serum 
which contains on anti-Rh^ agglutinin and also an 
anti-RIio blocking antibody. 

Addendum: After this paper was submitted (August 
1946), several important studies on the characteristice 
of blocking antibodies have appeared {1, 4, 10), The 
use of the term “conglutination” suggested by Wiener 
for the test with serum-suspended cells was criticized 
by Coombs, Mouront, and Race. One of the objections 
is based upon the presence of a beat-labile “eongluti- 
nating'* complement. 
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Relapses Following Delayed Treatment 
of Naturally Induced Vivax Malaria 
of Pacific Origin 

Harry H. Gordon, Ijt. Coij., M.C. ; Alexander Marble, 

CoL.^ M.C. ; WiLLUM W. Enqstrom^ Capt., M.C.; 

Henry A. Brunsting^ Capt., M.C.; and 
Stuart W. Lippincott^ I/r. Col., M.C. 

Army Service Forces, Eighth Seri^ice Command 
Harmon General Hospital, Longview, Texas 

A iiioat difficult problem in the ircutiucnt of vivax 
malaria of South and Southwest Pacific origin is the 
stubborn tendency of the disease to relapse. The 
exact mechanism of relapse is not known but the 
suggestion has been made that drug therapy which 
promptly and completely aborts tlic primary clinical 
attack may inhibit Ujc development of acquired im¬ 
munity ( 6 J. This, in turn, may be partially respon¬ 
sible for the rGlupse (i?). Accordingly, it seemed 
reasonable to consider that prompt therapy of acute 
attacks such as soldiers obtain might be responsible 
for the large number of relapses, and to suggest the 
desirability of investigating the effect of withholding 
treatment if an opportunity arose (^?). The estab¬ 
lishment by the Surgeon General of a center for the 
treatment of neurosyphilis at an Army hospital, to 
which large numbers of soldiers with relapsing vivax 
malaria had been admitted, has given an opportunity 
to study various facets of the primary attack of 
malaria. This report presents data on the effect of 
delay of institution of quinacrine therapy on the ten¬ 
dency to relapse. 

Ten white soldiers with malaria, acquired in the 
South or Southwest Pacific, volunteered as the origi¬ 
nal sources for the infection of the American 
anopheline mosquitoes (10) used for natural induc¬ 
tion of the disease in 69 white soldiers who required 
malaria therapy because of neurosyphilis. The ad¬ 
ministration of quinacrine dihydrochloride ( 2.8 grams 
in 6 days) was delayed until the patients had had 
from 8 to 16 paroxysms with an average of approxi¬ 
mately ^ hours of fever over 104® F. This level 
was reached on the average in approximately 20 days, 


during which blood smears were positive for malaria 
parasites. The patients were then followed either 
until a relapse occurred or for at least 60 days with¬ 
out a relapse. Thick smears of the blood were ex¬ 
amined twice weekly for parasites during the period 
of observation, except during an interval of throe 
weeks of furlough immediately after completion of 
quinacrine therapy. None of the patients received 
antiluetic therapy with heavy metals during the period 
of observation for relapse. 

It is seen in Table 1 that 46 patients (65 per cent) 
have had a relapse. There were no significant differ¬ 
ences between the mean hours of fever above 104® or 
between the mean days of parasitemia in those 
patients who relapsed and those who did not. Of 
16 patients observed following quinacrine therapy of 
the first relapse, 11 (09 per cent) have had a second 
relapse. In a group of 124 patients who contracted 
malaria in the same overseas areas and whose 
relapses at Harmon General Hospital were treated 
promptly wilii quinacrine, 92 (74 per cent) relapsed, 
lielapse rates of 70, 76, and 77 per cent following 


TABLE) 1 

Rbi.apsbh Follow ino Quin ace ink Tbbatmbnt of Vivoj? 
Malaria of South oe Southwest Pacific Oeioin 



Delayed treatment of 
first iittnc'k of mos- 
yulto-lnduced thera¬ 
peutic umlarla 

Prompt treatment of 
relapses of ualurally 
acquired malaria 

No. of CHses 


60 


124 

No. of relapses 


45* 


92t 

Per ceut relapse 

65 


74 



Relapses 

Relapses 

Tim® to re- 

(Cumulative) 

Number 

Per cent 
(Cumulative) 

ls*ss than 29 

2 

4 

. 6 

7 

30- 59 

32 

76 

45 

55 

60- 89 

8 

03 

21 . 

78 

90-119 

2 

98 

12 

01 

120-149 

0 


3 

06 

150-179 

0 


6 

100 

188 

1 

l6() 

, , 


Total 

45 

100 

92 

ioo 


• Average period of observation of nonrelupsers lu days: 
109 (rauge, 66-185). 

t Average period of observation of tionrelapsers in days : 
143 (range, 62-353). 

t ('ttlcuiuted from time of completion of treatment. 

prompt treatment of initial attacks have been reported 
by Dieuaide (S) for three organizations serving over¬ 
seas. The differences between the rates of rolapso 
following prompt and delayed treatment can hardly 
he considered of practical significance. Such a result 
was to be expected from the findings of Boyd and 
Kitchen (7) that there was no relationship between 
the duration of illness prior to therapeutic termina¬ 
tion of the primary attack and the rate of relapse. 

Seventy-six per cent of the relapses which devel¬ 
oped within the period of observation following de¬ 
layed treatment of the patients with mosquito-induced 
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therapeutic malaria occurred within 69 days, and 93 
per cent within 89 days following completion of 
quinacrinc treatment. In the patients with naturally 
acquired malax*ia, 55 per cent of the observed relapses 
occurred within 59 days and 78 per cent within 89 
days. This apparently longer period to relapse in the 
group with the naturally acquired disease may be due 
to the fact that the latter patients had had an average 
of eight relapses before inclusion in the study. For 

9 of the 11 patients with in'duoed malaria who had 
a second relapse following prompt treatment of the 
first relapse, the interval to the second relapse was 
from 6 to 62 days longer than the interval from treat¬ 
ment of the primary attack to the first relapse. For 
1 patient, the interval was only 2 days longer, and 
for 1 patient 11 days shorter. The interval between 
first and second relapses averaged 22 days more than 
the interval between the primary attack and the first 
relapse for these 11 patients. 

Relapses occurred in men infected with 7 of the 

10 trains^’ used. With 3 of the strains no relapses 
occurred, but only 7 men had been infected by these 
strains. Thirty-three of the neurosyphilitic soldiers 
were infected with the “Chesson strain” (Ehrman, 
et al, 10)f and 25 (76 per cent) had, relapses. Al¬ 
though these strains yielded so many relapses after 
induction of the disease by the bites of mosquitoes, 
it is noteworthy that in 28 men inoculated intrave¬ 
nously with 5 to 7 cc. of blood containing trophozoites 
of the same strains of malaria, none have relapsed 
during a period of observation averaging 106 days 
and ranging from 66 to 166 days. The importance 
of the route of inoculation in deciding whether the 
disease produced is of a relapsing type has previously 
been noted by James (5), and its relation to the pro¬ 


duction of exoerythrocytio aebizonts has been dis¬ 
cussed by Porter and Huff (T'). Evidence ilmt the 
source of the malaria is also important in determin¬ 
ing the rates of relapse (^) is suggested by*the fact 
that in 16 soldiers in whom tittxuc malaria of Mediter^ 
raneon origin was induced by mosquito bites, only 2 
(13 per cent) have relapsed to date. These relapses 
occun*ed at 111 and 189 days after completion' of 
quinacrine therapy. The period of observation of 
the 14 patients who did not relapse ranged from 61 
to 162 and averaged 113 days. 

Although prolonged activity of the infection un¬ 
doubtedly influences mechanisms of both cellular and 
humoral immunity (^), there is no evidence in 'this 
study to support the suggestion that early treatment 
may delay the development of “immunity” to malaria 
as measured solely by the incidence of initial relapses. 
A further delay in administration of quinacrine, per¬ 
haps until spontaneous remission, may be associated 
with a lower rate of relapse. Such rigorous manage¬ 
ment does not, however, seem justified, since the 
natural course of the disease is toward eventual cure 
even with prompt therapy of acute attacks (3). 
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U. S. News and Notes 


Dr. Joseph Hughes will succeed the late Dr. Harold 
D. Palmer as professor of psychiatry at the Woman's 
Medical College of Pennsylvania. Siuce 1943 Dr. 
Hughes has served with the U. S. Navy. At present 
ho holds the rank of Commander and is chief of the 
ncuropsychiatric service at the Philadelphia Naval 
Hospital. 

Frfidefich L. Knowles, senior biophysicist, National 
Institute of Health, has been named editor of the 
Joumai of the National Malaria Society, succeeding 
Dr. R. B. Watson, formerly with the Tennessee Yal- 
ley Authority, who has joined the staff of the Inter¬ 


national Health Division of the Rockefeller Founda¬ 
tion. The Journal is a quarterly devoted exclusively 
to malaria and its associated problems. Subsoriptions 
are $3.00 per year and may be obtained through Dr. 
Martin D. Young, P. 0. Box 1344, Columbia, South 
Carolina. 

Dr. Frithjof Setter, until recently immunologist and 
biochemist in the Michigan State Department of 
Health Laboratories, has joined the Tedmioal Staff 
of Parke, Davis and Ompony, Detroit, as aasistani 
to the direetor of the Biolc^o^ Hanofaatmi^^^ 
partment. 
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Dr, 3amu0l L. Mey^r, Assistant professor of botany 
at the University of Tennessee, has been appointed 
associate professor of biology at Emory University, 
Ueorgia. Dr. Meyer has roeeutly been discharged 
from the Army. 

Dfi H, M, Weaver, senior administrative assistant 
and assistant professor of anatomy, Wayne Univer¬ 
sity College of Medicine, Detroit, has been named 
assistant to the medical director of the National 
Foundation for Infantile Paralysis. 

Dr, Q, D. Shallenbergerf professor of physics, and 
cbairman of the department, has returned to Montana 
State University after seven months service with tlie 
Army Educational Program in Europe. He served 
at Shrivenham, in Marscdlles, and in Frankfort. 

President Karl T, Compton, of Massachnsetts Insti¬ 
tute of Technology, was awarded an honorary degree 
in engineering from Worcester Polytechnic Institute, 
where he delivered the Seventy-seventh Annual Com¬ 
mencement Address on 23 February. 

Dr, Albert C, Spaulding has been appointed assis¬ 
tant curator in charge of the anthropological collec¬ 
tions at the Museum of Natural History of the Uni¬ 
versity of Kansas, with the additional title of in¬ 
structor in anthropology. Dr. Spaulding has had 
three years in the Government services. 

Dr, Boy L, Whistler has resigned as chief of the 
Starch Structure Section at the Northern Regional 
Laboratory and has joined the Purdue staff as assis¬ 
tant professor of agricultural chemistry. He will con¬ 
tinue research on the chemistry of carbohydrates. 

Dr, F, R, Winslow, formerly associated with the 
Manhattan District Project, and R. D, Heiderireich, 
formerly of the Dow Chemical Company, have become 
members of the technical staff of the Chemical Lab¬ 
oratories of Bell Telephone Laboratories, Murray Hill, 
New Jersey. 

Annouocements 

The Du Pont Company has announced plans to 
award more than twice as many university fellowships 
this year as in 1945. The chemical industry today is 
facing a serious shortage of chemists, physicists, and 
engineers with advanced training. To help meet this 
problem the Du Pont plan provides for 41 postgrad¬ 
uate fellowships in chemistry, 5 in physics, 16 in chem¬ 
ical engineering, and 7 in meohaniool engineering. Six 
postdoctoral fellowships in chemistry also are included 
in the enlarged fellowship program. Bach postgrad¬ 
uate f^owship provides $1,200 for a single person or 
$1>800 for a married person, together with an award 


of $1,000 to the university. Each postdoctoral fellow¬ 
ship carries a stipend of $3,000, with an award of 
$1,500 to the university. The award of the $1,000 to 
the university in connection with the postgraduate 
fellowship and the $1,600 which accompanies the post¬ 
doctoral fellowship are intended to finance tuition and 
fees. The remainder of each fund is to be turned 
over to the department administering the fellowship 
for whatever purpose may seem desirable. 

• A New Department of Social Belatione under the 
Faculty of Arts and Sciences has been established at 
Harvard University. This department will incorpo¬ 
rate all of the present Department of Sociology, that 
part of the Department of Psychology which has dealt 
primarily with social and clinical psychology, and that 
part of the Departmcrit of Anthropology concerned 
primarily with social anthropology. The new depart¬ 
ment is empowered to offer an undergraduate pro¬ 
gram of concentration in social relations, and graduate 
programs leading to the M.A. and Ph.D. degrees in 
sociology, social anthropology, social psychology, and 
clinical psychology. Instruction will begin in the 
Summer Term of 1946. 

The personnel of the new department will include, 
from among the present Harvard staff, Talcott Par¬ 
sons, professor of sociology and chairman of the 
department; G. W. Allport, professor of psychology; 
P. A. Sorokin, professor of sociology; C. C, Zimmer¬ 
man, associate professor of sociology; Clyde Kluck- 
hohn, associate professor of anthropology; George C. 
Homans, associate professor of sociology; Robert W. 
White, lecturer in psychology and director of the Psy¬ 
chological Clinic; Stanley G. Estes, Thelma G. Alper, 
and Jerome S. Bruner, lecturers in psychology; Oscar 
Handlin, faculty instructor in social science; and 
James G. Miller, faculty instructor in psychology. 

In addition, Samuel A. Stouffer, formerly pro¬ 
fessor of sociology at the University of Chicago 
and director of research in the Education and Infor¬ 
mation Division of the War Department, has been 
appointed professor of sociology and will join the 
department in September 1946. 

A Psychology Section has been instituted by Dr. R^ 
M. Page in the Fire, Missile and Pilotless Aircraft 
Control Division of the Naval Research Laboratory, 
Office of Research and Inventions, Washington, D. C. 
The Section, which will conduct psychological research 
on problems related to the design and operation of 
mzBcile control equipment and on the training of the 
operators of these devices, includes: Dr, Franklin V. 
Taylor, fonperly assistant professor of pi^ohology, 
l^eeton University; Dr. Alston S. Hous^older, 
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formerly assistant professor of biophysics, University, 
of Chicago 5 Dr. Robert Y. Walker, formerly director 
of the Institute of Aviation Psychology, University of 
Tennessee; and Dr. Lloyd V. Searle, formerly assis¬ 
tant director of a wartime project of the National 
Defense Research Committee, Fort Bragg. 

Applications for grants from the Cyrus M. Warren 
Fund of the American Academy of Arts and Sciences 
should be received by the chuirmaii of the Committee, 
Prof. Frederick G. Keyes, Massachusetts Institute of* 
Technology, Cambridge 39, Massachusetts, not later 
than 16 April 1946, Grants are made in aid of chem¬ 
ical research, generally for apparatus or supplies, or 
for the construction of special facilities needed for 
research in chemistry or in fields closely related to 
chemistry. Grants are not awarded for salaries, and 
on account of limited resources, the amount to an 
individual is seldom in excess of $300. Application 
blanks nmy be obtained from the chairman upon 
request. 

Tha American Society of Plastic and Reconstructive 
Surgery announces the publication of an official peri¬ 
odical to be known as Plastic and Reconstructive Sur¬ 
gery, The first number will appear in July, and the 
journal will Iw issued bimonthly. One volume of 500 
pages will he issued eucli year, and the subscription 
price will be $6.00. Dr. Warren B. Davis, of Phila¬ 
delphia, the editor, will have the assistance of a board 
of 12 associate editors. Subscriptions should be sent 
to the publishers, The Williams and Wilkins Com¬ 
pany, Baltimore 2, Maryland. 

Meetings 

The Pennsylvania Acade7fiy of Science will hold its 
annual ineeting Easter weekend, 19 and 20 April 1946, 
at Lehigh University, Bethlehem, Pennsylvania. Dr. 
Bradford Willard, of the Geology Department, Lehigh 
University, ia president of the organization. The 
Academy was organized in J925 and has a member¬ 
ship of over 600, most of whom are Pennsylvania sci¬ 
entists. The PenriBylvaniu Junior Academy of Sci¬ 
ence will resume its statewide meetings at the same 
time and place. 

The Aero Medical Association of the United States 
will meet for its seventeenth annual convention at the 
Edgewater Beach Hotel, Chicago, on 7-9 April 1946, 

The American Geophysical Union will bold its 
Twenty-seventh Annual Meeting in the Hall of Gov¬ 
ernment, George Waahington University, Washington, 
D. C., on 27-29 May. Information concerning the 


program may be secured from the office of the Amer¬ 
ican Geophysical Union, 5241 Broad Branch Road, 
N. W., Washington 16, D. C. 

Twenty-seven civilian and military electroencepha^ 
lographers from several dilFerent states met at the 
Graduate Club of the Institute of Living at Hart¬ 
ford, Connecticut, on 1 Marcli to organize the Eastern 
Association of Electroencephalographers. Formed for 
the purpose of promoting research in the field, the 
Association plans to pool scientific information con¬ 
cerning the neurophysiology and clinical application 
of electroencephalography. 

Lt. Cdr. Robert S. Schwab, MC, USN, of the U. B, 
Naval Hospital in Boston, was elected chairman of the 
Association, and Dr. Charles W. Stephenson, of Hart¬ 
ford, was elected recorder. 

One of the immediate projects of the group is to 
approach the American Physiological Society, the 
American Neurological Society, the American Psychi¬ 
atric Association, and the Council of Physical Medi¬ 
cine of the American Medical Association, on the 
matter of establishing a joint committee among the 
several organizations for the purpose of considering 
the desirability and means of establishing minimum 
standards for approved electroencephalographic lab¬ 
oratories. Chairmfui of the committee appointed to 
pursue this project is Dr, Hallowell Davis, associate 
professor of physiology at Harvard; members are Dr, 
Paul A. Hoefer, associate professor of neurology at 
Columbia University, and Dr. Margaret Kennard, as¬ 
sistant professor of neuropsychiatry and neuroanat¬ 
omy at New York University. 

Elections 

The Torrey Bota^iical Club announces the following 
officers for 1946: Dr. P. W. Zimmerman, Boyce 
Thompson Institute for Plant Research, president; 
Dr. John A. Small, New Jersey College for Women, 
1st vice-president; Dr. Henry K. Svenson, Brooklyn 
Botanic Garden, 2nd vice-president; Dr. Jennie L. S. 
Simpson, Hunter College, corresponding secretary; 
Mr. Idbero Ajcllo, Columbia University, recording 
secretary; Dr. Edmund H. Pulling, New York Botan¬ 
ical Garden, treasurer; Dr. Harold W. Riekett, New 
York Botanical Garden, editor; Mrs. Lazella Schwar- 
ten, Arnold Arboretum, bibliographer; and Dr. Anne 
M. Hanson, Columbia University, business manager. 

Dr, Howard A, Robinson, chief physicist of the 
Armstrong Cork Company, was reoently elected chair¬ 
man of the Executive Committee of the Division of 
High-Poiymer Physics of The American Physical 
Society, 
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Dr. F. J, Belinfmte, of the University of Leiden, 
has been appointed associate professor in theoretical 
physics at the University of British Columbia, Van¬ 
couver. He will assume his duties in September 194r). 

Dr. A, Velel Taning writes from Copenhagen how 
greatly he appreciates the re-establisltment of cum- 
luuuicatioxi with other countries . . because I much 
enjoy reading articles and books from abroad after 
these many dark years, during which all connection 
with the civilized world was totally cut oft‘. ... Wo 
succeeded here in keeping the Dana Collections intact 
dui'ing the war and we have published soJiie papers 
of the Dana Keports, whicii will be forwarded to the 
several institutions in the near future. Very mucii 
material from the Dana Expeditions has been ar¬ 
ranged for distribution to our collaborators abroad 
and papers from them are now coming in for print¬ 
ing. This is a pleasure after these years 

Gumiar von Bahr, assistant professor at Upsala 
University, Sweden, has received a Government grant 
to study eye surgery in the United States. 

Prof. J. P. Wibaut, of the University of Amsterdam, 
Holland, has written to M. T. Bogert, president of the 
International Union of Chemistry, as follows: “We 
have had very hard and difficult years, but wc are 
thankful now to the gallant Allied Forces for our 
liberation. As long as it was possible there has been 
done much work in my laboratory.” 

Prof, J. Or cel, curator of mineralogy of the Museuui 
National d’Histoire Naturelle at Paris, has written 
to Prof. Charles H. Behi-e, Jr., that his laboratories 
did not suffer materially from the occupation or from 
the war, though research of all sorts was—and still 
is, to some degree—greatly curtailed. 

Dr. Antoine Ball, curator of insects in the Musec 
Iloyal d'Histoire Naturelle de Belgique, Brussels, 
wrote to Dr. P. P. Calvert on 7 December 1945, 
acknowledging receipt of publications sent and add¬ 
ing: “We have had a miserable time over here, but 
personally I am thankful to bo able to say that none 
of my near relatives lost their lives on account of the 
war. The Museum sustained no damage.” 

The Moscow News of 12 December 1945 reports the 
death of Prof. Vladimir Leontyevich Komarov, presi¬ 
dent of the Academy of Sciences of the USSR and 
dean of Russian botanists, in Moscow in December. 
He was best known for his work on the flora of 


Kamchatka and as editor-in-chief of the Flora of the 
USSR, started in 1934, of which 10 volumes have 
been published to date. 

Dr. Otto Rosenheim, London, in writing to Mr. 
Marvin 11. Hack, University of Illinois, College of 
Medicine, says: 

There neenis to be an air of mystery about the fate 
aud wheroubouts of Gormau scientists of the prewar 
period. 1 have not heard anything about Klenk, who 
came to see mo about ten years ago, when I presented 
hiza with some of Thudichum’s preparations. Dr. 
Girard, of Paris, whom I met recently, informed me 
that Butenaudt (Berlin) is working at present in Tu¬ 
bingen, in the French Zone of Occupation, and that War- 
bourg is back in Berlin after having ded to Ids villa in 
the island of Kugeu. Wielaud is supposed to be in 
Sturuborg, near Munich, where his laboratory has been 
completely destroyed. 

Prof. P. E. Verkade, Tedmische Hoogeschool, Delft, 
has written to Dr. Austin M. Patterson, Antioch Col¬ 
lege, that he has survived the war and his present 
address is 's-Gravenhage, Waalsdorperweg 88. He 
is chairman of the International Committee on Or¬ 
ganic Chemical Nomenclature of the International 
Union of Cluiuuatry, of wiiich Dr. Patterson is the 
American member. 

Dr, E, Leloup, Musee Royal dTlistoire Naturelle dc 
Belgique, Brussels, has written to Dr. E. S. Deovoy, 
Jr., Woods Hole, Oceanographic Institute, that he has 
been able to continue his Avork on by droids during the 
war and he also said that Prof. A. Dillard, the French 
student of hydroids, died two or three years ago of 
pneumonia. 

Dr, lug. Boh, Ma Mai-an, director of the Institute 
for Forest Research, Prague XIX, Na CviiJifiti 2, 
Czechoslovakia, writes to Dr. H. A. Luut, of the 
Connecticut Agricultural Experiment Station, that he 
has had no contact with scientists in this country for 
the past seven years and is very eager for bulletins, 
reprints, and reports of progress pertaining to forest 
research, including forest soils. 

Dr. Quido Zaruba-Pfefferman has written to Prof. 
Charles H. Behre, Jr., from Prague that many col¬ 
leagues in geology are no longer alive. Among the 
deceased are Prof. Fraiicizec Ulrich, Dr. R, Novaeok, 
and Prof. Rosicky, executed in the concentration camp 
at Mauthausen. However, Prof. Slavik, the oldest 
professor of the Karlova University, Prague, returned 
safely after three years in the Buchenwald conoentra- 
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tion camp. Prof. Kettner, who was in the United 
States at the time of the 1934 International Geological 
Congress, survived the German occupation. 

Z>r. Erna Mohr, curator of fishes, Hamburg Mu¬ 
seum, has written to C. L. Hubbs, of The Scripps In¬ 
stitution of Oceanography, as foUows: 

The sand eols for your museum have been burned, our 
Syngnathides, Cuntriscides and Echeneides too, but all 
the other fishes (in the Hamburg Museum) are safe. We 
must work hard to regain a library. In bettor times I 
must ask yo u to help us in this task. ... I so sorry 
to hear that J. Norman is dead. Duneker, aged 75, is 
quite agile. Please give my best wishes to Herre and 
Myers! 

Steps to explore the raw materials in India capable 
of producing atomic energy and to study methods of 
harnessing them were taken by the Board of Scientific 
and Industrial Hesearch of the Government of India 
at their last meeting in New Delhi in January. The 
governing body of the Board set up a committee under 
the chairmanship of Dr. H. J. Bhabha, F.R.S., to ex¬ 
plore the availability of raw materials in India capable 
of generating atomic energy, suggest ways and means 
of harnessing them, and keep in touch with similar 
organizations in other countries. The other members 
of the committee are Dr. Sir S. 8. Bhatnagar, F.R.S., 
Dr. K. S. Krishuan, F.R.S., Dr. M. N. Saha, F.R.8., 
Dr. D. N. Wadia, Dr. Nazir Ahmed, and Dr. Jivraj 
Mehta. The governing body also set up a committee 
with Sir S. S. Bhatnagar as convener, to work out in 
this connection a program of research on beryllium 
and its master alloy. 

Br. F, P. KoumanSj Leiden, has written Dr. Carl L. 
Hubbs giving further news regarding ichthyologists 
and fish collections. Dr. Koumans himself has just 
returned to Leiden from Copenhagen, where he spent 
a month recovering his health. 

Of the Dutch ichthyologists Prof, Beaufort, Amster¬ 
dam, Prof. Delsman, Hilversum, and Dr. Havinga are 
well. Dr. Redeke died in the Spring of 1945 at the 
age of 71. Dr. Jan Verwey, formerly of Batavia and 
more recently director of the Zoological Station at 
Den Helder, is well. The building at Den Helder was 
damaged, and the whole institution was evacuated in 
1940 to the Leiden Museum, to return late in Decem¬ 
ber 1945, after the Station was partly repaired. Dr. 
Koumans knows of no ichthyologist in Belgium since 
the death of Giltay, of Brussels, in 1937. 

Very little is known of German ichthyologists or 
institutions, as communications are not yet re-estab¬ 
lished. The museum and library at Hamburg were 
ruined, but the collections partly saved. The Berlin 
Museum is partly ruined, and the Senckenberg Mu¬ 
seum in Frankfurt totally destroyed. It is not known 


what became of the collections. Ahl, of Berlin, was 
said to have been wounded in the war. Kiel is so 
damaged that the university was brought to Flens- 
burg. 

The National Institute of Sciences of India, Banga- 
lor, which has recently been recognized by the India 
Government as the primary scientific organization of 
the country, at their twelfth annual meeting passed a 
resolution favoring strict international control of 
atomic energy by a World Peace Organization. Fol¬ 
lowing is the text of the resolution; 

Fellows of the National Institute record it as their 
considered opinion that any attempt to keep future 
atomic knowledge a secret will not only fail in view of 
the fact that basic atomic secrets have already been dis¬ 
closed, but will lead immediately to a dangerous arma¬ 
ment race and ultimately to war. They are of the opin¬ 
ion that the only security for humanity against destruc¬ 
tive use of atomic weapons is to bo found in setting up 
an international orgunizatlou which will promote free 
exchange of all basic knowledge between scientists of all 
nations to ensure its use only for peaceful ends. The 
National Institute will give support to any international 
organization of scientists which may be formed for the 
purpose of bringing to the attention of all peoples and 
governments the necessity of placing atomic energy de¬ 
velopments exclusively in the hands of such a world 
organization. 

The Boca del Bio Health Center and Tropical Medi- 
cine Training Station was formerly inaugurated on 21 
February by the President of the Republic of Mexico, 
General of the Division Manuel Avila Camacho. He 
was accompanied by the Minister of Health and Wel¬ 
fare, Dr. Gustavo Baz; the Minister of Public Edu¬ 
cation, Mr. Jaime Torres Bodet; the Minister of Na¬ 
tional Economy, Ingi Gustavo Serrano; the Minister 
of the Navy, General Heriberto Jara; the Governor 
of the State of Veracruz, Mr. Adolfo Ruiz Cortines; 
and many officials of the federal, state, and local 
services. 

Addresses were made by Dr. Pilar Hernindez Lira, 
Director of the Health Center and Tropical Medicine 
Training Station; Dr. E, Harold Hinman, Director de 
Cooperacion Interamericana de Salubridad Publioa 
and Representative of the Institute of Inter-American 
Afi^rs; and Dr. Gustavo Boz, Minister of Health and 
Welfare. 

This training station will provide excellent oppor¬ 
tunities for training and research in tropical medicine 
as well as in public health, and it iz hoped that it 
will provide field facilities in these specialties not 
only for students but also investigators from Metico' 
and other eountries in the Americas. 

The Direceidn de Cooperaci&n Interamericana de 
Salnbridad Publioa, a cooperative health seawioe estab<^ 
liAcd tiy tibe Secretarig de Salubridad j J^istehirih 
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Antagonism of Salicylate by 
Pantoyltaurine 

Philip G. Stanslt and Clara M. Alveuson 
Chemotherapy Division^ Stamford Research Lahora- 
torieSf American Cyanamid Company, Stamford, 
C{m7icciicut 


effect. This figure was arrived at by considering that 
the ^^d” ieomcr o£ pantoate is the only active antago¬ 
nist of salicylate and that pantoate is about nine times 
more active than pantolactone in antagonizing salicy¬ 
late inhibition of E, coli (6), This should be con¬ 
sidered an approximation in view of the errors in¬ 
volved in the type of assay illustrated in Table 1. 


Ivdnovics observed (-i?) that the inhibition of growth 
of E. coli and Siaph, aureus in simple media by low 
concontnitiuns (M/400-M/500) of salicylic acid was 
^‘specifically antagonized” by pantothenic acid and 
to a lesser extent by pantolactone. He concluded that 
under these conditions salicylic acid prevented the 
synthesis of pantothenate by inhibiting the formation 
of a, Y-dihydn>xy il, P'dimethylbutyric acid (pantoic 
acid). In a “complete” medium (i.e, one containing 
pantothenic acid or its preciu'sor) E. coli is not 
affected by salicylic acid. 

Pantoyltaurine, on tlie ‘ other hand, inhibits the 
growth only of certain bacteria (e.g. hemolytic strep¬ 
tococci) which require preformed pantothenate for 
growth. It has been considered that pantoyltaurine 
and other analogues of pantothenic acid act by inter¬ 
fering with the utilisation of pantothenate (3, 4), It 
was suggested to us^ that it might be possible to in¬ 
hibit bacteria such as E, coli in a complete medium 
by some combination of salicylate (to prevent syn¬ 
thesis of pantothenic acid) and pantoyltaurine (to 
prevent utilization of preformed pantothenate). 

Preliminary to experiments in a complete medium 
we wished to observe the effect of combinations of 
pantoyltaurine and salicylic acid on the growth of 
E. coli in a chemically defined medium, such as Mac¬ 
Leod's. It was found that whereas inhibition of 
growth was obtained with salicylate alone (confirm¬ 
ing Ivdnovics), normal growth occurred with the com¬ 
bination of salicylate and pantoyltaurine. It was 
thus evident that pantoyltaurine, like pantolactone, 
antagonized the inhibitory effect of salicylic acid. 
Table 1 illustrates the antisalicylate effect of this com¬ 
pound. Other analogues tested in the same way (un¬ 
published data) also showed an antisalicylate effect. 

These findings suggested that pantoyltaurine is 
hydrolyzed, yielding pantoic acid .which at pH 6.8 
would exist ns the pantoate ion (I). Assuming that 
hydrolysis of pantoyltaurine is the process involved, 
it may be calculated from Table 1 that hydrolysis 
of about 3 per cent could account for the observed 


^ iiy Dr, R. O. Roblln, Jr., of thcase labomtoHes. Mcllwal 
(Rrit. J, ewp. Path., 1&43, &4, 208) coii»ld«red the possibllit 
of a HynerglBtlc action of salicylate and pantoyltaurine oi 
Jf*. morganii and reported Rndinff flynorgism under certaL 
conditions. According to IvAnovlcs (8), however, eallcylat 
does not exert a specific antlnantothenato action on P. mot 

{ rOfMf He found that salicylate inhibited P. morganii onl 
n high concentration and that the inhibition was not au 
tagonlced by pantothenic add. He considered the Inblbltloi 
In this case to he due to the protein-denaturing properties o 
salicylic acid. 


TABLE 1 

Antagonism ok Salicvijc Acid Inuiiuxiom ok JS. ooU BY 

l*ANTOVI.TACUINB 


Cone, drugs 

X 

10 rag. per cent anllcyllc acid plus 

d(-) panto- 
lactoue 

dI- 80 dJum 

poDtoyl- 

taurlnc 

tauHne 

2 

+ 

+ 

_ 

1 

+ 

+ 

— 

1/2 

+ 

+ 

- 

1/4 

+ 

— 

— 

1/8 

t- 

- 


1/16 

+ 

- 

— 

1/82 

— 

— 

— 

1/64 





Drugs : All drugs used were made up in distilled water, 
Hterlllzed by flUruLlou and serial, twofold dilutions aseptl- 
oally made In the medium; medium: MncLeod^s <5), 5 ml, 
Anal pH about 0.8 ; inoculum : 0.2 ml. of a 10'” dilution of 
an 18-hour broth culture (MacLeod) per 5 ml. medium; In¬ 
cubation; 87 • C.; + = growth visibly equal to controls with¬ 
out drugs; - denotes absence of visible growth after 24 
hours. In the absence of any salicylate antagonist. 10 mg. 
per cent salicylic acid prevented appearance of visible 
growth for nt least three days. In the absence of salicylate, 
neither pantoyltaurine, pantolactone, nor taurine caused any 
Inhibition of growth. 

An alternative explanation for the antiaalioylate 
effect of pantoyltaurine may be that the material waa 
contaminated with the pantolactone used in its prepa¬ 
ration. However, quantitative investigation of pan- 
toyltaurino antagonism of salicylate, the details of 
which will appear in a later publication, does not sup¬ 
port this view. For example, according to Table 1, 
about 25 per cent contamination of dl-pantoyltaurine 
with dl-pantolactone (which is extremely unlikely) 
would be required to give the observed effect. Fur¬ 
thermore, the fact that other crystalline and highly 
purified analogues of pantothenic acid also antagonize 
salicylate inhibition (unpublished data) suggests that 
contamination with pantolactone could not be the only 
explanation. 

The data in Table 1, which indicate that a solution 
of pantoyltaurine contains pantolactone or pantoate, 
suggest that this analogue (and others which show an 
antisalicylate effect) would be at a disadvantage in 
inhibiting the ^owth of those organisms which can 
utilize pantolactone or pantoate for the synthesis of 
pantothenic acid. The amount thus B 3 mthesized 
might be of sut^i an order that the resulting ratio 
of analogue to pantothenate would be leas than that 
required to prevent growth. Whether this disadvan¬ 
tage is actually sufficient to account entirely for the 
inactivity of the analogues against such organisms is 
not known at this time. It should be pointed out that 
the reduction in analogue concentration which would 
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result from hydrolysis is negligible and would have 
little effect on the ratio (4), whereas the liberation 
of pontoate would have a considerable effect. 

These observations do not detract from the possible 
usefulness of pantoyltaurino and other analogues of 
pantothenic acid against Group A streptococci and 
presumably other organisms which are incapable of 
utilizing, or cannot readily utilize, pantolaotone or 
pautoic acid for pantothenic acid synthesis. As 
already indicated, reduction of analogue concentration 
(by hydrolysis) would be inconsequential. Further¬ 
more, the inhibition of growth of Group A strepto¬ 
cocci, for instance, with pantothenic acid analogues is 
an established fact. 

Summary 

Like pantothenic acid, pantolactonc, and the pan- 
toate ion, pantoyltaurine and other pantothenic acid 
analogues of this type antagonize the inhibitory effect 
of salicylate on E. coli. 

It is suggested that the active antagonist in a solu¬ 
tion of such an analogue is pantolaotone or pantoate. 
These (particularly the former) could conceivably be 
contaminants of the analogues. However, the libera¬ 
tion of pantoate by hydrolysis, appears to be a more 
likely explanation for the antisalicylate effect. 

The presence of pantolaotone or pantoate in a solu¬ 
tion of pantoyltaurine and similar analogues of pan¬ 
tothenic acid provides a possible explanation for the 
ineffectiveness of these drugs in inhibiting the growth 
of microorganisms which can utilize pantolactone or 
pantoate for the synthesis of pantothenic acid. 
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Interference With the Antibacterial Action 
of Streptomycin by Reducing Agents^ 

AMSrtiEo Bondi, Jr., Catherine C. Dietz, and 
Earle H. Spaulding 

Temple University School of Medicine, Philadelphia 

The authors have repeatedly observed that the anti¬ 
bacterial action of streptomycin is significantly re¬ 
duced by incubation in an anaerobic jar. When filter- 
paper discs are saturated with streptomycin and 
placed on the surface of infusion blood agar plates 
inoculated with E, coU, the resulting acmes of inhibi¬ 
tion on plates incubated anaerobically are much 

^ atreptomycln used lu this stu^ was generously supplied 
throufR the courtesy of Dr. D. F. Bobertion* Merck and Com¬ 
pany, Inc., Eahway, New Jersey. 


smaller than those on the comparable aerobic plates. 
The reduced activity of streptomycin anaerobically is 
not due to better growth conditions, since E. coU pro¬ 
duces its maximum gi’owth when incubated aerobically. 
Similar results may be obtained with staphylococci 
and other species of bacteria whose gi'owth is favored 
by aerobic incubation. 

These obseiwations seemed to us to be significant, 
and further studies were carried out, the results of 
which suggest that they may have some bearing on the 
antibacterial action of streptomycin. 

Method and results. Duplicate sets of infusion 
agar plates containing 2-fold concentrations of strep¬ 
tomycin were inoculated with various species of bac¬ 
teria. One set of plates was incubated aerobically, 
the other in the anaerobic jar by the palladium-hy¬ 
drogen method as modified by Spaulding and Goode 
(6). Plates were read for evidence of growth inhi¬ 
bition at the end of 24 and 48 hours incubation at 
37® C. Table 1 shows the results of these teste. 

TABLE 1 

Inhibition of Hactkrul Obowtu bst Sthbptomtcin on 
Infusion Aoau 


Growth* In presence of 


Organ Ism 

Inoubat ion 

Btreptomycln ; uulte/ml. of agar 


None 

I.O 

2.0 

4.0 

8.0 

16.0 

32.0 

64.0 

E. coli’B 

aerobic 

4 

4 

1 


_ 





anaerobic 

a 

3 

3 

3 

3 

8 

— 

— 

E. ooM-M 

aerobic 

4 

4 

2 

— 

— 

— 

— 



anaerobic 

8 

8 

3 

2 

— 

— 

— 

— 

B. aurett0-SM 

aerobic 

4 

4 

1 

1 

1 

— 


— 


anaerobic 

4 

4 

8 

8 

2 

2 



6. ayreuB 

aerobic 

4 

1 

— 

— 

— 

— 


... 

#7789 

anaerobic 

a 

8 

8 

3 

2 

1 

— 


a. ^ratypM 

aerobic 

anaerobic 

4 

8 

4 

3 

4 

3 

3 

3 

2 

2 

2 

1 

8. typhia 

aerobic 

4 

4 

4 

8 

2 

— 



murium 

anaerobic 

2 

2 

2 

2 

2 

2 

1 

— 

Pnpumo. 

aerobic 

4 

4 

4 

4 

4 

1 

— 

— 

Type I 

Sir. Hemo- 

anaerobic 

4 

4 

4 

4 

2 

1 

— 

— 

aerobic 

4 

4 

4 

4 

4 

S 

... 

— 

htiouB 

C-208 

anaerobic 

4 

4 

4 

4 

3 

1 




* Readlnurs made at end of 24 hours Incubation ; 4R-hour 
readluffs were essentially the same. 


Under anaerobic conditions the amount of strepto¬ 
mycin necessary to produce bacteriostasis was from 
2 to 16 times greater than the comparable aerobic con¬ 
centration. With one exception (8. aureus-SM), these 
results were observed only with organisms which pro¬ 
duced their maximum growth on aerobic plates. 

A similar experiment was carried out with extract 
agar. Although there was some evidence that the anti¬ 
bacterial action of streptomycin was greater on the 
aerobic plates, the difference was not large. It ap¬ 
peared that various reducing agents in the infusion 
medium played a role in inhibiting streptomycin an¬ 
aerobically. The greater reducing power of infusion 
agar was evident from the observation that methylene 
blue in a concentration of 1:100,060 in this medium 
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was reduced during anaorobio incubation, while methy¬ 
lene blue extract agar plates similarly incubated were 
not reduced. The presence or absence of streptomycin 
had no apparent elfeot. 

The anti-^. coU action of streptomycin was subse¬ 
quently determined in tryptone and infusion broth 
containing cysteine or sodium thioglycollate (Table 2). 

TABLE 2 

Tub Bfkbct op CraTBiNB and Tuioolycollatb on the 

ANTIMAnKBIAL ACTION OP RTBBI'TOM XCIN 
Aoainrt K. coH 


Inhibiting coDcenirntloD of streptomycin 


Medium Units/ml. 


Tryptone* . 1.0 

Tryptone plus 0.1 per cent thioglycollate .. 2.0 

Tryptone plus 0.1 per cent cysteine. 64.0 

Infusiont . 10.0 

Infusion pIuH 0.1 per cent thioglycollate .. 64.0 

Infusion plus O.I per cent cysteine. > 128.0 


• Dlfco tryptone 1.0 per cent. 

t Veal Infusion, 1.0 per cent tryptose, 0.03 per cent glucose. 

Aside from the added SH compounds, infusion broth 
itself contains interfering substances, since 16 times 
as much streptomycin was necessary for bacteriostasis 
in the infusion control as in the tryptone control. The 
presence of cysteine increased the concentration re¬ 
quired for bacterio.stasis 64-fold in tryptone and at 

TABLE 3 

Epfbct op Inoroanio Rkducino Agents on the Antibac- 
TEBJAL Action op Streptomycin Against J?. coU 


Inhibiting concentrutton of streptomycin 

Ilifduclng agent* Units/ml. 

Tn^ptone control . 2.0 

0.5 per cent sodium formate . 32.0 

0.05 iR*r cent stannous chloride . 32.0 

0.05 per cent sodium blHulflte . S2.0 

0.05 per cent sodium hydrosulflte . 16.0 

0.6 per cent Mndium thiosulfate. 32.0 

* Final concentration In tryptone broth. 

least 8-fold in infusion broth; the increase with thio- 
glycollale was only 2- to 4-fold. 

The effect of cysteine on streptomycin could be due 
either to a reducing action or to some specific chemical 
reaction, especially with the sulfbydryl groups. The 
inactivation of penicillin {2) and other antibiotic 
agents (1) by cysteine is well known. The action of 
cysteine on streptomycin appears, however, to be dif¬ 
ferent from that on penicillin, as was demonstrated in 
the recent report of Denkelwater, Cook, and Tishler 
(4)f published while this manuscript was being pre¬ 
pared. These workers state that the bactivation of 
streptomycin by cysteme is reversible. Similar inter¬ 
ference by Bulfhydryl compounds with the antibac¬ 


terial properties of mercurials (d) and qubonea (3) 
has been reported. 

If interference with the activity of streptomycin by 
si^ydryl compounds is due to reducing powers, other 
reducing agents should likewise interfere with its 
action. Consequently, various reducing agents have 
been tested. Each of the substances studied definitely 
antagonixod the antibacterbl action of streptomycin 
agabst E. coli, as shown b Table 3. It is evident that 
the antibacterial action of streptomycin is greatly di¬ 
minished by a variety of reducing agents other than 
sulfhydryl compounds. 

Discussion, Reducing agents definitely antagonize 
the antibacterial activity of streptomyeb. Further 
work will be required, however, to determine the true 
nature of this mterference. Whether it is due to a 
lowering of oxygen tension or to some specific chem¬ 
ical reaction or both acting simultaneously, is still un¬ 
known. The SH compounds and the borgonio re¬ 
ducing agents could function in either capacity. The 
reduction in activity of streptomycin b the presence 
of glucose, as reported by Waksman and co-workers 
(P), could be attributed to the reducing action of this 
carbohydrate. 

It is entirely possible that this phenomenon is related 
to the mode of action of streptomycin. This antibiotic 
displays its greatest activity against bacteria which 
grow bettor aerobically than anaerobically, e. g. E* 
coli, S, aureus, and Myco, tuheroulosia. None of the 
obligate anaerobes is susceptible (7). The antibacterial 
action of streptomycin may be due to its ability to 
block some enzyme system, oxidative b nature, which 
is essential only to tlie growth of susceptible aerobic 
bacteria, an enzyme system which anaerobes do not 
possess. If this is true, it is possible that the antag¬ 
onism by tlie reducing agent is a specific effect upon 
this streptomyob-enzyme relationship rather than a 
direct effect on the streptomyeb itself. In fact, addi¬ 
tion of the SH compounds and the borganie reducing 
agents to a concentrated solution of streptomycin 
(1,000 units/ml.) does not result in material loss of 
activity, although Denkelwater and co-workers (4) 
recently reported that this antibiotic in a lower con¬ 
centration was baotivated by oystebe. 

Certain other practical implications are worthy of 
note. It is conceivable that b eertab parts of the 
body where organic reducing agents are present or 
where a low oxygen tension exists, larger concentra¬ 
tions of streptomyeb may be necessary to inhibit the 
growth of bacteria. Elias and Durso (5) recently re* 
ported that typhoid bacilli were isolated from stools 
b spite of the presence of large concentrations Of 
streptomyeb. These bvestigators suggested the pres^ 
ehM b the body of a snlratanoe inhibitory to streptor 
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myoin* It remAina to be seen whether these two After the reservoir bottle is filled, damp V* is closed 


phenomena are related. 

It is evident that the ehoioe of a medium is im¬ 
portant in assaying streptomyoin and in determining 
the susoeptibility of bacteria to its antibacterial activ¬ 
ity. Because of its antagonism for streptomycin, 
an infusion medium would be an unwise choice for 
this purpose. Eventually one of these redueing agents 
may prove helpful in testing the sterility of strepto- 
myoin solutions or in the oultuiing of fluids from 
patients under treatment. Cysteine may prove to be 
such an agent. 

Summary, The antibacterial activity of strepto¬ 
mycin in infusion agar plate cultures of E, coli and 
other bacteria is diminished by anaerobic incubation. 
The bacteriostatic activity of this antibiotic for E. coli 
is reduced in the presence of cysteine, sodium thio- 
glycollate, stannous chloride, sodium bisulfite, sodium 
hydrosulfite, sodium formate, and sodium thiosulfate. 
Cysteine was the most active of the agents tested. 
Further investigation is necessary to determine the 
nature of this interference. It is possible that this 
phenomenon is related to the mode of action of strep¬ 
tomycin. 
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Water*level Regulator for a Series of 
High-temperature Water Baths ^ 

1.1. Bezman and E. P. Babrbtt 
Mellon Institute of Industrial Research 
University of Pittsburgh 

It was necessary in this laboratory to conduct a 
series of tests at 70® C., the nature of which required 
the use of water as a bath liquid. The tests were car¬ 
ried out in two water baths, and, as efficient covers 
for tbe baths were not feasible, the diagrammed sys¬ 
tem (Fig. 1), set up in less than an hour, served to 
maintain the levels in both baths to within i Izl 
I n operation, the reservoir bottle, located on a shelf 
above the water baths, *-18 filled from a tap, J, by 
closing Bcrew-elamps, I and and opening clamp 1", 

_ ' CdatrttmUoii from tbe XndaBtrlal FeUomtatp on Optical 
Oeiaeiita Uellon Instltate. FiabUehed b; pem^ipn at tbe 
OMaance Department, B. 8* Army. 


and I and I' are opened. Line D extends below the 
surface of bath B and serves as a delivery tube, while 
line E is the regulator and cuts off tbe supply of air 
to the reservoir, P, when it is reached by the water 
level in the bath. Siphon C keeps tbe level in bath A 
at the same level as that in B. 



B A 


Fiq. 1 

The baths are of 6-gallon capacity, and the reservoir 
bottle holds 5 gallons. If the reservoir is filled in the 
late afternoon, this capacity is sufficient to make up 
for evaporation overnight The tubes leading out of 
the reservoir are of glass, and the cork holding them 
is sealed in with DeKhotinsky cement. The siphon is 
of 15-mm. glass tubing to preclude stoppage by air 
bubbles. 

With a sufficiently large reservoir, the system can 
be used to control a large number of baths. If the 
eost of the water is neglected, as it can be in most 
cases, this arrangement has a definite advantage over 
mineral oil baths in that cleaning of any glassware 
placed in the batbs is much less troublesome. 



Letters to the Editor 


Soviet Scientists 

The newly founded Institute of the History of Natural 
Sciences^ USSK, has announced a publication program 
including such journals as History of Hussian Natural 
Sciencef Ouistandivf) Leaders of Mussian Science, Great 
Contributors to Russian Science, This trend in science 
reporting is apparently the result of the wartime success 
of the Russian scientific work underlying industrializa¬ 
tion of the USSR. Through this, the interest of the 
world has been awakened, not only in current Russian 
research, but in earlier work which was iusufticiently 
known to contemporary scientists outside Russia at the 
time it was being done and has only come to be recog¬ 
nized in the light of recent more familiar achievements 
in which it culminated. 

J. G. Tolpin 

Universal Oil Products Company, Chicago 

Thromboplastic Studies oo Hemophilia 

In an article by Moldavsky, Hasselbrook, and Cateno^ 
entitled Penicillin effect on blood coagulation^’ (<Soi- 
ence, 1945, 102, 38-40), the authors described some inter¬ 
esting findings, to wit: that after parenteral injections of 
penicillin in a series of patients under their care, there 
was noted a marked shortening in blood coagulation time 
after administration of that antibiotic drug. Inasmuch 
as we have boon engaged in the study of various physical 
and chemical agents in respect to their thromboplastic 
action on the blood of both lower animals and human 
beings and were especially interested in the study of 
hemophilia, we have repeated the observations of Mol¬ 
davsky, et al., first on experimental animals and after¬ 
wards on hemophiliac patients. By courtesy of Ur. How¬ 
ard Kern, chief of the Surgical Service, Sinai Hospital, 
we have confirmed Moldavsky’s findings on normal- 
blooded clinical patients. 

Employing Howeirs method of studying coagulation 
time of whole blood, we found that injection of 2,000 
to 5,000 oxford units of penicillin in medium-sized rab¬ 
bits and cats produced definite shortening of coagulation 
time within two to three hours after administration of 
the drug, either by intravenous route or by intramuscular 
injection, thus corroborating the very valuable discovery 
of Moldavsky, ct al. We have then made some studies, 
on two hemoplnliac subjects, with intramuscular injec¬ 
tions of penicillin. One of these subjects is a young 
man of 18 years, the other a man of 43 years, both of 
them having a normal coagulation time ranging from two 
to three hours. 

To our great surprise we discovered that in neither 
subject was there noted any appreciable diminution in 
coagulation time after injections of quite massive doses 
of penicillin. One of the men received 60,000 oxford 
units, while the other subject was studied on two occa¬ 
sions, receiving 60,000 and 70,000 oxford units, respec¬ 


tively; in neither case was any effect produced on blood 
coagulation two and one-half hours after injection of 
tho penicUlin. In view of the clinical findings of Mol¬ 
davsky, €t ah on the one hand, and our own animal ex- 
porimonts on the other, these findings in hemophilia may 
be of interest in regard to its mechauiam, which as yot 
remains an inadequately solved physiological problem. 

We have, however, been much more successful in power¬ 
fully accelerating coagulation time of hemophiliac blood 
by means of suitable deep X-rays. The most efficient 
radiations in this respect wore obtained by rays from 200- 
K.V. apparatus operating on 20 M.A. and passed through 
a composite filter of 2 mm. Ou at a target distance of 60 
cm, Bpeeimens of hemophiliac blood in vitro exposed to 
from 60 r to 80 r, clotted in one-half to one-third of tho 
original time. Similar results in vivo wore obtained in 
the two hemophiliacs mentioned above by giving them 
deep X-ray radiations over the splenic region. The 
thromboplastic effect of the irradiation persisted for as 
long as 10 days. A detailed report of these studies is 
to appear in the Southern Medical Journal, 

Of interest also arc experiments performed by us in 
vitro with certain snake venoms on hemophiliac blood. 
It is already kuowm that the venom of Russell’s viper 
(Daboia) hastens coagulation of such blood. We have 
found in addition that the venom of tho South American 
viper (Bothrops Jararaca) is equally efficacious in this 
respect. Both of these venoms in vitro in concentrations 
of 1:100,000 to 1:200,000 may produce a solid clot 
with hemophiliac blood in five minutes. Of course these 
venoms cajinot be employed therapeutically by parenteral 
injection, but they may prove useful for local application. 

David I. Macht, M.D., F.A.O.P,, and 
Makcus Ostbo, M.D. 

Departments of Pharmacology and Radiology 
The Sinai Hospital, Baltimore 

The Presumptive Identification of Antibiotics 

In the field of antibiotics a problem exists, the solution 
of which would, we believe, benefit all those engaged in 
it. This problem concerns the presumptive identity or 
uonidentity of an antibiotic with one already reported 
in the literature. 

The most satisfactory way Of determining the nature 
of an unknown agent is to determine its physical and 
chemical properties and compare it with known agents. 
Unfortunately, for reasons well known to workers in 
antibiotics, it is frequently not feasible to do this. In 
tho first place, the required data for comparison are 
rarely available. In the second place, tlie neces/iaiy 
purification may be extremely laborious. It is, moreover, 
of crucial interest to the investigator to determine the 
presumptive identity or nonidontity of his antibiotic 
in a very early stage in the investigation. 
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At the present time, the onl^ general meana available 
for eatabliiihing presumptive identity or nonidentity of 
an antibiotic with reported agents, disregarding the 
special cases where some unique property of an anti¬ 
biotic can be utilised, is the so-called bacterial spectrum. 
We believe that the use of the bacterial spectrum for 
this purpose has a number of disadvautages: (1) It re¬ 
quires a considerable number of different types of organ¬ 
isms; (2) unless the organisms are standard, easily 
obtained strains, a comparison of Utorature values of 
the known antibiotics with the values for the unknown 
agent is subject to much uncertainty; and (3) as a 
result, a satisfactory comparison of the unknown anti¬ 
biotic with known agents requires the test to be carried 
out simultaneously with the known antibiotics. The 
latter, however, are frequently unavailable. With these 
considerations in mind, the following approach is sug¬ 
gested as a possible solution to the problem presented. 

In describing a new antibiotic, the investigator should 
detennino, under defined conditions, the relative inhibi¬ 
tory effect of his antibiotic on two strains of each of two 
species of bacteria. One strain of each species should 
be the parent, susceptible to the antibiotic. The other 
should bo a strain **made^^ highly resistant to the 
agent. The two species shoiild preferably originate from 
standard bacterial strains. If possible, one species should 
be a representative gram-negative organism, such as E. 
coXi (A.T.C.C. 9637), and the other a grampositive 
organism, such as Staph, aurtius (A.T.C.C. 0538). The 
four strains should then be filed with a central agency 
such as the American Type Culture Collection so that 
they would be readily available. 

An investigator confronted with an antibiotic whose 
identity with certain reported agents is in question 
Could then compare the relative effect of his antibiotic 
on the parent and the various indicated resistant strains 
obtained from the central agency. For example, an anti¬ 
biotic is discovered which resembles subtilin in certain 
respects. If the unknown antibiotic is as active against 
a strain of StapK aureus (A.T.C.C. 6538) highly resis¬ 
tant to subtilin as against a normal strain of jStapk. 
aureus (A.T.C.C. 6538), the conclusion is justified that 
the two agents are not identical. In many Instances, 
however, it would be necessary to compare the inliibition 
ratio of the unknown antibiotic with the published value 
for the known antibiotic in order to interpret the rosults. 
If necessary, the test could be extended to eliminate 
other reported antibiotics. Armed with this knowledge, 
the investigator would be in a more favorable position 
to report on the possible nature of his antibiotic while 
the investigation is still in a prelinxinary stage. 

Philip G. Stanslv 

American Cyanamid Company 
Stamford, Connecticut 

Regional Research Stations in Basic Science 

The proposals for federal support of sciontific research 
embodied in S. 1850 should have the hearty support of 
all scientists. Senators Kilgore and Magnuson, and 


their colleagues, the sponsors of these proposals for the 
expansion of scientific research in the United States, are 
to be congratulated on the able way they have developed 
the program. 1 venture to propose, however, a slight 
addition, which I believe will help to achieve the objec¬ 
tives desired. 

A station for research in basic science should, in my 
opinion, be organised in each state and territory. These 
basic science research stations should be supported both 
by federal and by state funds. They should receive the 
monies apportioned to the states under the present pro¬ 
visions of S. 1850. In addition, each state research 
station should receive from the state concerned an annual 
amount at least equal to that received from the Federal 
Government. 

In each state where there is a state university the state 
basic science research station should be associated with 
the state university in the same way that the state agri¬ 
cultural research stations are now associated with the 
state agricultural colleges. Each basic science research 
station should be under the control of the same body 
that administers the state university. In a state whore 
there is no state university the basic science research 
station could be administered by a state agency estab¬ 
lished for the purpose or assigned that duty. 

The scope of the basic science research stations should 
embrace the whole field of science. Research in the 
social sciences would therefore form a proper part of 
the program of each station. 

Substations for basic research could be maintained, 
if desired, at research centers situated at places within 
a state other than at the state university. Research 
grants also could be made to research workers at other 
institutions. 

These proposed basic science research stations would 
serve to coordinate those researches sponsored by the 
National Science Foundation with the researches in 
progress at the universities. Possible duplication of 
effort would thus be avoided. Such stations also would 
tend to prevent the possibility or suspicion that the 
Foundation might come to dominate too greatly the 
scientific research of the nation. At the same time the 
Foundation would servo as a coordinating agency and 
would act in an advisory capacity to all the state re¬ 
search stations. 

Lee R, Dice, Director 
Laboratory of Vertebrate Biology, University of Michigan 

Science—A Means to What End? 

Suddorily—the instinct'' of self-preservation has in¬ 
vaded the field of physics. A physicist nowadays is like 
a small boy who has boon playing baseball in the back 
yard of a friend and who has knocked a home run 
through the big window of the living room in the house 
of his friend’s father. His triumph at baseball is sud¬ 
denly confronted with another and quite different system 
of values, in terms of which his triumph is no more than 
a misdemeanor. 

In the social, unlike the physical, sciences we have 
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always recognized more or leas explicitly that science 
deals with means^ not ends; that the ends, not the means, 
are the Anally decisive factors; and that the ends must 
be conceded to depend on a system of values which can* 
not be determined by scieutiAc method but which rest 
on the nature, and immediately on the emotional nature, 
of man. Among these values, these emotions, these 
“instincts,*^ that of self-preservation has usually been 
put at the head of the list. Suddenly, after several cen¬ 
turies of apparent freedom from tlus impeding or limiting 
consideration, evtui tlie physicist—the most disinterested 
of scientists—^has found that self-preservation is as inti¬ 
mate and inescapable a factor in his cosmogony as it 
is in thiit of the humble rodent, 

Scioii(!o is only a moans to an end. Ah, but to what 
end? Is that nut the first questionf 

C. HejNOiiD Noyes 

455 East 51st Sirecit New York City 

Remarks on ''Science and Man's Dilemma" 

There is a point in Bruce L. Melvin’s impressive 
article (Science, 1946, 103, 241-245) on which I venture 
to take issue with the author. He mentions domination 
as a type of social behavior, and in effect proceeds to 
say that war, the desire for huge fortunes, the urge to 
surpnss others are all basic in our economic, political, 
and social systems. 

It seoms to mo that much turns on this idea, and that 
the idea is erroneous. It seems to me that war, the 
desire for huge fortunes, the urge to surpass others are 
not basic in our economic system, I think that they 
are basic in the practices that prevail in the system, that 
these practices are essential to much of the personnel 
that now dominates the system and are deemed so to 
more of it. 

I think that this personnel is fearful of its position, 
that it senses unworthineas in itself, and that it turns, 
against the system antagonism that it knows should be 
directed against itself and its practices. Its fear is 
increased by knowledge that its practices are, in fact, 
not essential to the system, but rather are detrimental. 
It tries to change the public idea of our system and to 
change our system itself, to its own advantage. 

Its fear is further increased by knowledge that its 
practices are not essential to the general welfare and 
happiness or to the development of the best that is in 
the world and in men. It tries to moke its practices 
essential to the welfare of individual persons, in order 
to provide for the continuance of these practices. It 
fears practices other than its own, knowing well that 
these rniglit be to the good of the system as well as to 
the general good. Its great ally is material want, and 
it seeks to maintain this or to substitute, as may be 
possible. It desires continuance or discontinuance of 
any system according to its own chances of continuing 
in these practices, in which it has found itself to excel. 

It talks freedom, competition, patriotism, fearing them 
all, and it talks teamwork—hoping to continue to drive 
the team. It looks toward on end of these practices as 
toward its own doomsday, as something to be put off 


as far as possible, come what come may. It wants free* 
dom from fear—^for itself only—and a beggar in our 
country would be more sure to have it. 

Caal D. MiLtBB 

Sg7 Salem Street, North Andover, Afassachusetts 

Reply to Dr. Asmous on Russia 

It is surprising that in 1946 a letter similar to that 
of Vladimir C. Asmous could appear in a scientific 
periodical (Science, 1946, 108, 281). It seems it'does 
not contain facts but only feelings. In keeping with the 
tendency of the latter I should like to express the 
opinion, shared by many Americans, that the people 
whoso language I)r. Asmous *'does not understandhiive 
saved his life, as well as those of 130,000,000 other 
citizens of this country. At least they have saved us 
great troubles. They did it with an unprecedented 
amount of sacrifice and an unparalleled development of 
sdeuce. And everyone, wherever he is in the world, who 
enjoys freedom and an opportunity to work in science, 
is indebted to the 20,000,000 RussianB who lost their 
lives in defeating consciously the Nazi tyranny. Indi¬ 
vidual mistakes, failures, and tragedies are occurring 
everywhere and in all times. The leading article, 
'^Science and Man's Dilemma," in the same number of 
fifoienoe contains many amiable answers to questions 
raised by Dr. Asmous. It is well known that the Soviet 
scientists and people have shown on many occasions sin¬ 
cere and friendly relations toward the American scien¬ 
tists and people. A letter like that of Dr. Asmous cer¬ 
tainly does not contribute to the friendship of two 
nations. 

In conclusion I should like to change the sentence of 
Dr. Asmous, "We are probably talking again different 
languages although we both wore bom in the same coun¬ 
try," as follows: All throe of us were bom in the same 
country, talked the same language, and breathed the same 
air but we have different feelings (at least two of us). 
And is it not the commonest fact (often an evil) in this 
incoherent yet attractive promising world of the human 
race! 

Saaoxi GAPoscasiN 

Sarvard College Observatory 
Rediscovery of Vitamio A 

Dr. Smith's letter (Science, 1946, 103, 281) raises an 
important point, namely, the difficulty of scanning the 
immense literature of biochemistry well enough to know 
whether an observation is a new discovery. The difficulty 
Is intensified when the early work is in Russian or Japa* 
nese, for instance, with a long interval before revival. 

My own "discovery" in 1936 of the ester condition 
of natural vitamin A was due to unfamiliarity with the 
field, since 1 had recently emerged as a biochemist after 
a training In photography and high vacuum. In a later 
paper (Chem, £ev,, 1944, 34, 95, sec. II, Hue 1) I men* 
tion my mistake and give credit to the earlier discoverers 
of the ester story. 

The moral surely is that we must bR— authors, editors, 
and printers—be very careful, milking first repotte ttt 
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MEDIUM QUARTZ SPECTROGRAPH 



This instrument covers a wavelength range of 2100 
A, to 7000 A. dispersed over a length of ten inches. 
Because of the sharpness and cleanness of the lines 
provided by this spectrograph^ analyses are often 
feasible which would ordinarily require a larger in¬ 
strument. Acoirate quantitative analyses of non- 
ferrous metals and alloys are possible. Rough 
estimates can be made of amounts of elements yield¬ 
ing spectra of moderate complexity. For complete 
description write for Catalog D-20, Bausch & 
Lomb Optical Co.» 642-3 St, Paul Street, Rochester 
2. N. Y. 
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accuratoly as possible and correcting errors as soon as 
discovered. With this in mind/jSctcncc may care to trade 
Messrs. Koschcr and Barter for Kascher and Baxter, 
who were the actual authors of the article which raised 
Dr. Smith ire. This will prevent a fourth (and imagin¬ 
ary) set of discoverers of the vitamin-A acid earth-blue 
color creeping into thy literature. 

K. Hickman 

THsiillalion ProductInc., Jtochenter IS, New York 
[Science acknowledges the responsibility of introducing 
two detitioua investigators,] 


was determined by the oxygen capacity method of D. D* 
Van Slyke and W. 0. Stadie (see Hawk and Bergeim’s 
Practical physiological chomisiry. (11th ed.) 1987); 
total Hb, by the iron method of B. Fonder {J, hioh 
Chem., 1942, 144, 333). The observed difference between 
active and total Hb was attributed to inactive Hb. 

The followbig table gives the values of inactive Hb 
found in four species: 


Inactive hemoglobin 


Inactive (Non-oxygen-combining) Hemoglobin in the 
Blood of Opbidia and Dogs 

The observationa of E. Amraundsen {Science, 1939, 90, 
372; J. hioL Chrni., J941, 138, revealed the pros- 

enco of non-oxygoii-combining (inactive) hemoglobin in 
40 per cent of human bloods and in amounts varying 
from 2 to 12 per cent of total hemoglobin. Similar 
results were obtained by W. N. M. Ramsay {Biochem. J., 
1044, 38, 470) in 17 horses, with a frequency of 82 per 
cent and a menu value of 8,4 per cent for inactive 
hemoglobin (ferrihcmoglobiii). In agreement with 
Ammundsen, Ramsay identifies the inactive hemoglobin 
as methemoglobin—an assertion not shared by W. S. 
Cox and W. B. Wondel {J. biol. Chem., 1942, 143, 331), 
who deny the presence of methemoglobin in the blood 
of various species, including man. 

Since the subject is still a point of issue, it seemed 
worth while to extend those observations to other animal 
B])ocies, such as Ophidia and dogs. 

In the experiments to be reported below, active Hb 
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The table shows the impressing fact that in Bothropa 
jararaca, frequency (100 per cent) and mean quantity 
(17 per cent) of inactive hemoglobin are much greater 
than in the other species. 

This is, to our knowledge, the first observation of 
inactive hemoglobin in the blood of poikllotherraic ani¬ 
mals and might be of some value in the study of the 
physiological significanco of this unusual form of hemo- 
globin. 

J. Lm. Peado 

Inatituio Butantan, 8Uo Paulo, Braail 


Book Reviews 


Animal breeding plans. (3rd ed.) Jay L. Lush. Ames, 
la.: Collegiate Press, 1945. Pp. viii + 443. (Illus¬ 
trated.) $3.50. 

This book continues to serve as a blueprint for im¬ 
provement of animals through breeding. It is conveni¬ 
ently organixed for a logical presentation of the subject, 
beginning with the background of animal breeding and 
the genetic principles which form a basis for scientific 
animal breeding. Breeding plans based on selection, 
relationship, and somatic likeness occupy a majority of 
the pages. Other pertinent topics concerning breeding 
plans and relating to reproduction are included. 

Dr. Liush has been successful in presenting the genetic 
base^ for animal improvement in a thorough and realistic 
manner. Necessarily complicated genetic explanations 
have not boon avoided or oversimplified, but have been 
carefully clarified. Many of the principles developed 
by Wright, Fisher, and others are organized and dis¬ 
cussed In order to make them more readily available to 
the student, research worker, and practical animal 
breeder. While this book serves as a text for under¬ 


graduate courses in animal breeding, it is well adapted 
to the use of graduate students and research workers. 
For the latter groups a more complete bibliography 
would increase its usefulness. The references are ade¬ 
quate for supplemental reading and, for some chapters, 
are arranged under subject headings so that the reader 
may readily choose those which fit his particular needs. 

Commercial animal breeders who have an elementary 
understanding of genetics will find many aids to guide 
them in designing a breeding program which is most 
efficient for their conditions. They should welcome the 
realistic discussion of the rate of improvement which 
can be expected from various breeding plans and the 
clear statements of what each breeding method will and 
will not do in changing the genetle makeup of their 
herds. 

Only minor changes haVe been made from the second 
edition. In general these involve the addition of recent 
references and are adequate in bringing thA book up ^ 
to date in most details. No mention is made of 
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practice of soleetive regiatra^iott hy ttie Columbia Sheep 
Breeders Association since its organisation In 1941, but 
this program may be too recent to permit critical evalu¬ 
ation. The chapter on sire indexes has been revised eon* 
siderably. The book is well printed and bound. The 
subject index appears to be adequate. 

Clair B. Terrill 

VSDAf Western Sheep Breedinp Laboratory 
DuboiSf Idaho 

Correlation of cycles in weather, solar activity, geomag¬ 
netic values, and planetary configurations. (Ist ed.) 
Maxv^ell O. Johnson. San Francisco: Ptiiiitps and Van 
Orden, 194^. Pp. viii -f 149* (Illustrated.) 

Tbis book consists of uunierous tables and graphs of 
rainfall, sunspots, planetary configurations, and other 
data, with comments on tho results. The author is con¬ 
vinced that various cycles of cousidorablo lengths in 
years, which aro related to configurations of the planets, 
are demonstrated. He attributes tho cycles in terrestrial 
phenomena to cycles in solar variation, and those solar 
cycles to tdoctric or magnetic infiuencos of the planets. 
His object in nil this extensive computation and study 
is to find sufficiently reliable cycles in terrestrial phe¬ 
nomena to be of real value in forecasting yields of crops. 

My own b(diof in the reality of certain periodicities in 
solar variation inclines me to hope that predictions of 
value may eventually be possible from studies of them. 
I regret that all of Mr. Johnson's data are yearly moan 
values. I tliink that it is desirable to have a more 
detailed basis, using monthly values, for the solar peri¬ 
odicities I accept are not multiples of years. 

C. G. Abbot 

Smithsonian Institution, Washington, Z>. C. 

Statistical methods: applied to experiments in agriculture 
and biology. George W, Snedecor. Ames, la. Iowa 
State College Press, 1946. Pp. xvi -f 485. $4,50. 

This is tho fourth edition of this well-known work, 
which has been widely used in the fields of agriculture 
and biological research sinc^e its first appearance in 
1937. The general order of presentation is the same as 
before; simple variation and correlation, some largo 
sample theory and more complex cases of chi-square, 
analysis of variance and covariance, multiple and cur¬ 
vilinear regression, and more complex concepts. There 
has been considerable minor rearrangement, and new 
emphasis has bean placed on sampling, fiducial limits, 
estimation, and components of variance. The format is 
somewhat more attractive than in previous editions. 

The book begins with several new sections on sampling 
of attributes, considerably more imposing than the 
former very elementary opening. A table of fiducial 
limits for binomial material is introduced (its theory 
being left to Chap. 16), There is also a new and useful 
table of random numbers. Some of the ideas brought 
out in the former Chapter 1 are then developed. Other 
chapters show lean difference from former e^tions, but 
in ail there are changes. Qraphio tests of ngnificance 
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are omitted from ChapteiB 2 and 4, and mathematioal 
toBt 9 are treated more exliauetively. Fundamentals of 
regresaion and correlation are more fully discussed, and 
tlio Z-transformation is introduced. Chapter 9, on chi- 
square, contains some material originally in Chapter 1, 
as well us some now material. The chapters on analysis 
of variance contain matc3rial on basic assumptions, com¬ 
ponents, and disproportionate frequencies, not in older 
editions. Later chapters have fewer changes, but there 
is more attention to Gauss multipliors and more detail 
in discussion of single degrees of freedom, while the 
section on errors of betas’^ is omitted. An obvious 
error in Example 14.7 is retained. Home f amili ar prob¬ 
lems and sections are omitted and some now ones intro¬ 
duced. 

These changes show the indnonce of development in 
the knowledge of statistics and of the work of associates 
on the strong staff at Ames. The book retains many 
of the characteristics of earlier editions. The informal 
language with its personal pronouns, adding to readabil¬ 
ity ; the effort to develop logic ‘ * painlessly ^ * j the presen¬ 
tation of tables in a form to appeal to experimenters 
more than to mathematicians; the strong practical em¬ 
phasis ajid wealth of practical problems are all there. 
Analysis of variance is strongly emphasized, and other 
techniques are related to it. Tho close relation of the 
author's laboratory to experimental work in various 
fields is w(.‘ll reflected. JDifllcult questions are handled 
in an apparently easy manner, reversing the practice in 
some texts. 

Tho changes superimposed on the former develoi)ment 
have made logical outlining a little difficult. The text 
is definitely more valuable as a reference than earlier 
editions and seems more difficult to adapt to teacliiug. 
In studying and using tho text, the scientific worker 
will feel anew the influence of the modest and unselfish 
work of the author and his associates, which has already 
contributed so much to progress. 

F. M. Wadlet 

Research Adminiiftratio7i 

U, S. Department of Agriculture 

Organic preparations. Conrad Weygand. New York: 

Intersdcnce Publishers, 1945. Pp. adii + 534, (lUus* 

traced,} $6.00. 

This book, authorized by the Alien Property Custodian, 
is an English translation and condensation of Orpanisch- 
chemisohe Experimentierhunat, which was published in 
1938 by J, A, Barth in Leipzig. Conversion to the 
English idiom la satisfactory, and indeed the pubUsli- 
er's Preface cites nine persons as concerned in this task. 

Only the second part of the throe subdivisions of the 
original has been translated, the other sections, cOn- 

Scatming Science — 

An Anthropological Club for informal discuBsion 
was formed in New York on March 4th, Some fifteen 
students of anthropology met at the house of Dr. 
Franz Boas and discussed the recent works on children 


m m ^ 

cerned with materials and operations (Pt. I) and eheiui- 
eal snalysiB and physical charaoterisation (Pt, IIX), 
having Imn omitted. The part translated is that en¬ 
titled ^' Reaktionen " in the German edition. The prob¬ 
lem of classifying organic reactions and of eorrclating 
them with laboratory practice is ever a difficult one. 
Prof, Weygand elected to make a classifioation based 
upon the type of bond formed. This divorces the classi¬ 
fication from the conception of functions and their re¬ 
activity, but probably gives a more systematic treatment 
of collective synthetic methods. One advantage of such 
an arrangement is that the classification of reactions 
by the name of their discoverer or, as is more often the 
case, by that of their promoter, is distinctly subordinated. 
Many examples of actual laboratory procedures taken 
from tlie available voluminous literature are cited. Oon- 
densatioJi has been effected in the translation by omit¬ 
ting the details but giving tho references to procedures 
in “Organic Syntheses." 

Tho Index, prepared by Mrs. Lucia Dawe, is greatly 
improved and extended from that of tho Gorman text, 
and the detailed Table of Contents aids in locating a 
particular reaction. 

Apparently little effort has boen made to reviso the 
book to 1945 (excepting references to other books and 
to Organic Syntheses, the reviewer countod only five 
literature references beyond 1937), and it thorofor© con¬ 
stitutes an addition to the library of a book already 
available in an idiom with which an organic chemist 
must perforce become familiar. The book will, however, 
serve a useful purpose for students of organic chemistry 
who wish to famiiiarize themselves with organic syn¬ 
thetic methods from either a theoretical or practical 
standpoint. Many students will use tho present trans¬ 
lation who would veer from the German edition. The 
book is perhaps of more value for such a purpose than 
as an authoritative reference book on synthetic proce¬ 
dures. For example, the little section entitled “Ethers 
of Sugars" (pp. 165-108) is pitifully incomplete, and 
actually most of this small space is devoted to glyco¬ 
sides, which are not ethers at all, but acetals. The see- 
tiofl on glycol-splitting reagents (pp. 454-456) is like¬ 
wise inadequate from the modem standpoint. 

Nevertheless, this translation will be a valued addi¬ 
tion to our American Ubraries. Its appearance moves 
the reviewer to pose a problem. Is this book (and others 
like it) perhaps an intermediate phase in a future trend 
away from German to English supremacy in the organic 
monographs and texts f If so, a major task awaits the 
English-speaking authors, and at any event the vast 
accumulation of past work in German will still require 
familiarity with this difficult language. 

M. L, 

The Ohio State Uni/vereity 

and (duld psychology by Sully, Baldwin and Chamber- 
Mb, the books being report^ on by Profi 
Dr, Frrond and Dr. Boss, reapeetive]^, No 
orgonmition is proposed at 
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The Biological Actions and Therapeutic Applications of 
the B'Chloroethyl Amines and Sulfides 

Alfred Gilman, Major, and Frederick S. Philips, 1st Lieutenant, SnC, AUS 

Pbarmacohgy Section, Medical Divishn, CWS, Edgeufood Arsenal, Maryland 


A t the conclusion of world war i 

the theory was generally accepted that mus¬ 
tard gas exerted its vesicant action by re¬ 
leasing hydrochloric acid intraoellularly. A few iso¬ 
lated reports appeared describing remote systemio 
effects of mustard gas on hematopoietic tissues (1-3), 
the gastrointestinal tract (3-5), and electrolyte 
and fluid balance (^). Although in the interim be¬ 
tween wars the adverse effects of mustard gas on 
leucopoietio tissues (6-8) and on the growth of ex¬ 
perimental tumors (P) received some attention, bio¬ 
logical research on chemical warfare agents remained 
relatively quiescent. With the advent of World War 
II research on war gases was resumed, and the newer 
knowledge and technics of a quarter of a century of 
scientific progress utilized. New compounds were pro¬ 
posed as potential offensive agents. Mustard, hisO- 
chloroethyl) sulfide, shared interest with a series of 
nitrogenous analogues, his- and (m(P-chloroethyl)- 
amines. It was appreciated early that the sulfur and 
nitrogen mustards were not only contact vesicants but, 
following absorption, could exert cytotoxic actions on 
a variety of tissues. Furthermore, cellular suaoepti- 
bility to these compounds appeared to be related in a 
general way to the degree of proliferative activity. 
With the conviction that only with an understand¬ 
ing of the basic mechanisms of cellular action could 
significant advances be made in the treatment of 
vesicant war-gas casualties, the study of the actions 
of the sulfur and nitrogen mustards on fundamental 
cell processes was pursued. These studies have re¬ 
vealed a type of action on cells which can be likened 
to that of no other chemical agent but which resembles 
in many ways that of X-rays. Cautious preliminary 


trials have also been made of the possible value of 
the nitrogen mustards in the treatment of neoplasms, 
in particular those of lymphoid tissue. 

The fact that agents classified as '^confidential'^ were 
involved in the above studies has heretofore precluded 
the possibility of presenting the results in the open 
literature. This report reviews briefly the contribu¬ 
tions which have focused attention on the cellular 
actions of the mustard compounds and gives a general 
description of their systemic effects as well as a pre¬ 
liminary statement of their possible clinical applica¬ 
tions. Because of space limitations important contri¬ 
butions of many investigators will have to go un¬ 
mentioned. 

Chkmioaii Transformations and Rbaotions of ths 
Nitrogen and Sulfur Mustards 

The nitrogen and sulfur mustards owe their physio¬ 
logical activity to a basic chemical reaction which they 
share in common, namely, intramolecular cyclization 
in a polar solvent to form a cyclic onium cation with 
liberation of C1‘. The reaction may be depicted as 
follows, Z representing the sulfur or nitrogen atom: 

B-Z-CH,OH,Cl->B-*i-CH,CH, + O' 

The onium cation—ethylenimonium in the case of 
the fi-ohloroethyl amines, ethylenesulfonium in the case 
of P-chloroothyl sulfide—reacts readily with anions and 
various uncharged nuoleophilio moleculea. It is the 
great reactivity of the cyclic onium cation which im¬ 
parts to this group of vesicants their varied actions. 

The property of halogenated alkylamines to form 
cyclic onium cations was known before the war (10- 
With the introduction of 6m- and <rw(P-ohloro- 


Thie paper waa prepared aa a background for iorthcoming ariiclas on 
the clinical iq;»plicatiott of the ^-chloroethyl amines with the approval 
of the following agencies: Medical Dhdiion, Chendcal Warfare Service, 
United State! Army; Division 9, NDRC, pud Divirion 5, Committee on 
Medical Research, OSRD; Con^ttee oa l^eatment of Gas Casoaltiea, 
Divlrion of Medi^ Sciencee, NRC; and CStemical Warfare Reimeen- 
tedve, Britirii Commonwealth Scientifie Office. 
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ethyl)amines as ehemical warfare agents, the impor¬ 
tance of the formation of the reactive ethylenimonium 
ring was appreciated early. Moreover, the study of 
cyclisuition of P-chlorocthyl amines led to appreciation 
of the existence of the analogous sulfonium cations. 
The present knowledge of the chemistry of the mus¬ 
tards, with respect to both the kinetics of cyclization 
and the reactions of the resultant onium compounds, 
has been the cooperative contribution of many groups 
of investigators (13-22) whose final publications in 
the open literature must be awaited. However, so im¬ 
portant are the basic chemical findings for an under¬ 
standing And explanation of the physiological actions 
of the nitrogen and sulfur mustards that a few perti¬ 
nent facts will be reviewed here. 
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Two basic distinctions may be made between the 
chemical behavior of the nitrogen and sulfur mus¬ 
tards. In the case of fi-chloroethyl atnincs, cyclization 
cannot occur when a proton becomes coordinated with 
the nitrogen atom. Thus, solutions are stable in strong 
acid. Hydrogen-ion concentration does not affect the 
formation of the sulfonium ring. This distinction is 
of little importance at the pH of body fluids. Sec¬ 
ondly, the reactivity of the ethylenesulfonium ring of 
mustard is so great that it never accumulates in solu¬ 
tion in sufficient amount to permit its isolation. On 
the other hand, the various ethylenimonium compounds 
are, as a group, less reactive, and several have been 
isolated. In the case of the majority of the nitrogen 
mustards, this distinction is of greater chemical than 
physiological significance in that the reactivity of the 
ethylenimonium cation is ample to allow the com¬ 
pounds to produce toxic actions in general similar to 
those of sulfur mustard. For the most part, there¬ 


mioaiKoiWw 

fore, the nitrogen and sulfur mustards can be dis- 
eussed together with respeat to the basic relations be¬ 
tween chemical structare and physiological actions. 

As a prototype of the fi-cbloroothyl vesicants the be¬ 
havior of methyl-bttt(fi-ohloroethyl) amine may be con¬ 
sidered. In dilute aqueous alkaline solution the series 
of reactions shown in Fig. 1 occurs. Side reactions 
involving polymerization may occur. 

The majority of the nitrogen mustards are bts(P- 
ohloroethyl) amines, the third valence of the nitrogen 
being occupied by one of a variety of alkyl groups. 
Inasmuch as the rate of cyclization and the activity 
of the ethylenimonium cation are influenced by sub¬ 
stituent groups on the molecule, a large number of 
nitrogen mustards of different physicochemical and 
pharmacological properties is available. Thus, 
scope of future investigations on the relations be¬ 
tween chemical constitution and pharmacological ac¬ 
tion of the nitrogen mustards is wide. 

In pure aqueous solutions at physiological hydrion 
concentrations the ethylenimonium or sulfonium cation 
reacts with H 2 O. However, if other substances are 
present, they can react competitively. So reactive ore 
some compounds that in their presence the reaction 
with water is negligible. Literally hundreds of com¬ 
pounds have been studied in this manner. The ob¬ 
jective in many of these studies was the discovery of 
an effective antidote for the local and systemic actions 
of the mustards. More pertinent to the present dis¬ 
cussion is the ability of ethylenesulfonium or imonium 
compounds to alkylate the functional groups of com¬ 
pounds of biological importance. Among these may 
be mentioned the a-amino, imidazole, sulfhydryl, sul¬ 
fide, phenolic, e-amino, and imlno groups of amino 
acids and peptides; inorganic phosphate as well as 
glycerophosphate and hexose phosphates; the amino 
groups of adenosine and thiamine; and the pyridico-2f 
of nicotinic acid amide and pyridoxine. The carboxyl 
and amino groups of numerous proteins which have 
been found reactive with sulfur mustard appear vul¬ 
nerable to alkylation, although other functional groups 
ate also involved. These proteins indude heinoglDbin, 
insulin, gelatin, crystalline egg albumin, tobacco mosaic 
virus, ovalbumin, silk fibroin, and protamine as well as 
various purified or crystalline enzymes to be considered 
below. 

The implication that the systemic toxic action of the 
mustards is due to the reaction with any single com¬ 
pound listed above is not intended. However, the 
likelihood that the basie mechanism of the cytotoxic 
actioki of the mustards involves a similar reaction with 
a vital edlukr constituent^ pCssibly as yet unknowui h 
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Th6 nitrogen and sulfur mustards elicit a variety 
of systemio pharmacologieal actions. IP'or the most 
part theae are prominent only after the administra¬ 
tion of acutely lethal doses. Although the pattern of 
action of the compounds as a group is similar, certain 
distinctions are evident. Thus, the possibility erists 
that changes in chemical constitution can effect a 
specificity of action. 

Cytotoxic action. The outstanding systemic action of 
the nitrogen and sulfur mustards is that which causes, 
in a manner still unexplained, the death of cells. The 
possible relationship between the action of the mus¬ 
tards on enzyme systems and their cytotoxic effects 
and the details of their more specific action on coll 
nuclei will be presented below. Pertinent to the pres¬ 
ent discussion is the relative susceptibility of the vari¬ 
ous tissues to this cytotoxic action. As a generaliza¬ 
tion, it may be stated that cellular susoeptibility is 
related to proliferative activity. Thus the fornied ele¬ 
ments of the blood and tlie mucosa of the gastro¬ 
intestinal tract first reflect the cytotoxic action of the 
mustards. The vulnerability of the blood-forming 
organs and the intestinal tract was realized as a result 
of investigations conducted during World War I, 
{1-5) and current studies on the nitrogen and sulfur 
mustards have contributed a wealth of new knowl¬ 
edge. Briefly, the action of the mustards on the 
blood-forming organs as reflected in the peripheral 
blood of both experimental animals and humans re¬ 
sults in a lymphopenia, granulocytopenia, thrombo¬ 
cytopenia, and moderate anemia (23-34), The sever¬ 
ity of the response is in direct relationship to the dose 
administered. Marked effects on hematopoiesis can be 
obtained with sublethal doses. 

The effects of the mustards on the gastrointestinal 
tract ore equally marked. Nausea and vomiting are 
evident within a few hours (26, 35), This may be a 
reflex response from the gastrointestinal mucosa or 
possibly the result of direct medullary stimulation. 
Diarrhea becomes evident within 24 hours and becomes 
progressively more severe. Both the vomitus and 
feces may eontain blood. As a result of the loss of 
fluid and electrolyte from the gastrointestinal tract, 
marked changes in body water occur (26, 35^ 36), 
Furtbenoore, there is evidence that the action of lethal 
doses of nitrogen mustards on the kidney may result 
in a polyuria and a renal wastage of extracellular 
eleetrolyto (i77). A loss of intracellular potassium 
and water may also occur (37), Eventually, circula¬ 
te!:^ collapse eneuss, a typiesd Aodn pieturc is ob- 
sety^d, b2A Ab annuals, die of respiratory failure 


Acute pharmacological adions. The acute pharma- 
cologioal actioxis of the mustards are seen only after 
the administration of supralethal doses. Prominent 
among these are central nervous system excitation 
resulting in convulsions and acute death (26, 28), 
parasympathomimetic effects as evidenced by saliva¬ 
tion, miosis, etc., followed by a parasympatholytic 
action (26, 28, 38), With subeonvulsiVe doses of 
nitrogen mustard a progressive muscular paralysis, 
eventually resulting in death from paralysis of mus¬ 
cles of respiration, is a oharaoteristie finding (26, 28), 

Relalionship between chemical constitution and 
pharmacodynamic action, A fact which has been 
pointed out by several investigatoi*s is that only those 
fl-ehloroethyl compounds which can form a cyclic 
onium cation arc capable of exerting the typical 
actions described above. Moreover, the toxicity of the 
members of this scries appears to be related to the 
chemical characteristics of the onium cation. Thus, 
the toxicity and leucotoxio activity of the nitrogen 
mustards and sulfur mustard have been correlated 
with both the reactivity of the onium cation (26, 28) 
and the rate of oyolization of the parent fl-ehloroethyl 
compound (i^). 

Pathology of systemic mustard poisoning. As 
might be expected from the above actions of the 
mustards, the outstanding pathological lesions pro¬ 
duced by either nitrogen or sulfur mustards are found 
in the intestinal tract, bone marrow and lymphatic 
tissue (23, 26, 27, 34), The intestinal lesion pro¬ 
gresses from vacuolization and nuclear swelling of the 
epithelial cells to eventual necrosis and desquamation 
with hemorrhage. Lymphoid tissue throughout the 
body is uniformly involved. Lymphatic fragmenta¬ 
tion may be evident within 10 hours, leading to a 
persistent lymphatic atrophy for a number of days. 
In the bone marrow early changes include swelling 
and alteration in the staining reaction of hemato¬ 
poietic cells and a disappearance of mitotic activity. 
Progressive depletion of the marrow follows, and 
eventually, almost complete aplasia results. 

In Vitro AND in Vivo Inactpivation of Enzwbs 
BY THE Mustards 

The fact that the administration of the nitrogen 
and sulfur mustards to experimental animals results 
in widespread systemie intoxioation naturally led to 
the concept that the agents inhibit certain basie meta¬ 
bolic functions which are vital to the maintenance 
of normal cellular activities. It was reasonable to 
expect, therefore, that a variety of cells and tissues 
poisoned by the mustards either in vim or in vitro 
would eiddence significant metabolic ohanges. It has, in' 
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fact, been found that the oxygen coneumptiou and 
glycolysia of a large number of oells and tissues are 
inhibited to varying degrees following exposure to 
the agents in vitro and in some instances in vivo. 

One of the earliest observations which antedated 
the recent war showed that the addition in a>itro of 
sulfur mustard to minced tumor tissue resulted in 
moderate reduction of oxygen consumption and 
marked depression of the aerobic and anaerobic gly¬ 
colysis of glucose {^9). The anaerobic glycolysis of 
minced brain and chick embryo tissue was similarly 
reduced. Similar effects were reported by English 
investigators to occur in mammalian skin following 
the application of vesicant doses of sulfur mustard 
(40, 41). It was also determined in early English 
work that the oxidation of pyruvate by brain brei was 
signidcantly inhibited by sulfur mustard (4:1), Later 
work ooniinued the effects of this mustard on the 
oxidative and glycolytic activities of intact mam¬ 
malian skin (43), Furthermore, the inhibition of the 
respiration of avian erythrocytes in vitro (13), of 
the respiration and anaerobic fermentation of .yeast 
oells (17, 44) and of the respiration and glycolysis 
of isolated mammalian cornea (^5) was also demon¬ 
strated. Following parenteral administration of lethal 
doses of sulfur mustard signiheant inhibitions of 
anaerobic glycolysis and respiration have been noted 
in bone marrow (41) spleen (41, 43), and thymus 
(45), us well as inhibition of glycogen synthesis in 
the liver and intestinal absorption of glucose (45), 

Certain of the nitrogen mustards have also been 
shown to inhibit to varying degrees the respiration 
of isolated slices of such tissues as lymph node, bone 
marrow, spleen, brain, liver, and kidney (43, 46). 
Moreover, the utilization of pyruvate by kidney slices 
and the synthesis of urea by liver slices were found 
sensitive to nitrogen mustard in vitro os well as in 
animals which had been gassed with lethal doses (45). 

The fact that diverse cells and tissues which had 
been subjected to the toxic effects of sulfur and nitro¬ 
gen mustards evidenced marked metabolic defects has 
fostered the theory that the primary mechanism of 
action of the vesicants was the inactivation of essen¬ 
tial cellular enzymes (47, 48), This view has been 
supported by extensive investigations with skin and 
other tissues, and in addition it has been postulated 
that primary inactivation occurs only in a special 
class of essential cellular enzymes, the phosphokinascs, 
which are concerned with phosphate transfer to or 
from adenylic compounds (41). 

The *‘enzym©-inaotivation” theory of the mecha¬ 
nism of toxic action of the-mustards served as the 
impetus for extensive investigations of the in vitro 
sensitivity of a large number of enzyme systems. 
Briefly, the enzymes or enzymatic systems studied 


included proteins containing iron, copper, and zinc, 
and flavin prosthetic groups; dehydrogenases; hydro¬ 
lytic enzymes such as fumarase, urease, and inver- 
tase; catalysts involved in the metabolism of glucose 
aJid in reactions concerned with phosphate transfer; 
intracellular and extracellular proteolytic enz3rme8; 
various oxidases such as those of pyruvic acid, ascor¬ 
bic acid, histamine, and choline; acetylcholine esterase, 
ribonuolcase, hyaluronidase, and carboxylase (13, 15, 
17, 41-43, 49). The majority of the enzymes proved 
only moderately sensitive or resistant to inactivation 
by the mustards. Among the highly sensitive enzymes 
were hexokinuse, creatine and pyruvate phosphokinaae, 
inorganic pyrophosphatase, adenylic acid deaminase, 
chick pepsin, kidney pepsinose, and peptidases of 
serum and skin and lung. In addition, choline oxidase, 
and acetylcholine esterase isolated from brain, were 
readily inactivated by the nitrogen mustards. 

On the basis of the results obtained from studies of 
in vitro inactivation it is generally conceded that the 
phosphokinases as a group are highly susceptible to 
the mustards but share this sensitivity with other 
types of enzymes. In view of this finding, some doubt 
has been expressed concerning the possibility that 
the inactivation of phosphokinases in vivo represents 
the primary and specific mechanism of toxic action 
of the mustards, especially since no obvious correla¬ 
tion has been found between susceptibility of enzyme 
systems in vitro and in vivo (49)* 

At present it is not possible to present a final 
statement concerning the merits of the “enzyme-in¬ 
activation’’ theory of mustard intoxication. That 
some enzymes possess a high order of sensitivity to 
the agents in vitro cannot be questioned. Whether 
the inactivation of the same enzymes in vivo repre¬ 
sents a primary step in the course of events leading 
to cell pathology is, however, open to serious question. 
The consensus of opinion of many investigators is 
that the specific ohomical lesion responsible for the 
changes that eventually lead to cell death has not 
yet been defined by studies on the inactivation of 
eazymee. The difiioulties attending the clarifioaiion 
of the characteristics of such a lesion are apparent 
in cytological studies of mammalian cornea (45) and 
yeast (44), where concentrations of the mustards 
below those which affect either respiratioh or glycol¬ 
ysis have been found to produce fundamental ohanges 
in mitotic activity. 

Nucleotoxio AcfnoN op tsp MvBXMXDa 

Although diverse systemic effects can be elicited in 
the mammalian organism by the administration of 
toxic amounts of the mustards, threshold doses evoke 
pathological changes only in ceils and tissues which 
normally exhibit relatively high rates of proM#' 
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find growth. Conaiderable attfintion has been fooused 
on the morphological changes exhibited by such cells 
in response to the mustards in the hope that such 
studies might provide a better understanding of the 
basic "cellular disturbances involved. As a result it 
has been shown that the mitotic activity of a variety 
of cells from representative unicellular, invertebrate, 
amphibian, mammalian, and higher plant organisms 
is peculiarly sensitive to inhibition by minimally 
effective doses. For example, mild exposure of yeast 
cultures to sulfur mustard can produce an immediate 
reduction in growth rate which may be sustained at 
reduced levels by several succeeding generations of 
daughter cells before recovery is apparent {50, 51). 
Similarly, the early cleavage of the sea urchin egg 
is inhibited or retarded by brief immersion of cither 
the unfertilized egg or the early zygote in minimally 
effective concentrations of the mustards {52), The 
exposure of young salamander larvae elicits an im¬ 
mediate cessation of growth which can be attributed 
to an inhibition of mitotic activity in the proliferat¬ 
ing regions of all the tissues of the embryo (5^), 
Those cells in which mitotic activity has been com¬ 
pleted at the time of exposure continue functional 
differentiation in a normal manner. Following direct 
application of threshold amounts of the mustards to 
the intact eye or after parenteral administration of 
minimal lethal doses, the comeal epithelium of mam¬ 
mals can be largely depleted of mitotic figures for a 
period of several days without visible evidence of con¬ 
comitant cytoplasmic or nuclear damage {54), More¬ 
over, for several days after the parenteral adminis¬ 
tration of doses sufficient to cause lymphopenia and 
granulocytopenia in rats, mitotic activity is decreased 
in lymphoid, myeloid, and erythroid cells of hemato¬ 
poietic tissues which have escaped the initial destruc¬ 
tion caused by the agents {27, 34, 54) as well as in 
the intestinal mucosa (5^). Finally, the mitotic rate 
of regenerating cells following partial hepateotomy 
has been found to be significantly lowered by the in¬ 
travenous injection of sulfur mustard (55). In this 
regard it is important to note that similar doses do 
not evoke visible pathological changes in normal, non¬ 
proliferative hepatic tissue. 

The inhibition of mitosis caused by mild exposure 
to the mustards does not in itself imply a primary 
nucleotoxio action of the agents; in fact, the mitotic 
arrest appears to be confined to the resting phase of 
the mitotic cyde {52, 54), Cells in active mitosis 
at the time of exposure complete their division with 
the result that ultimately the inhibited tissue may 
become depleted of mitotic figures {54), However, 
evidence of a more direct toxic action on nuclear 
ta oi s m s is the appearance of extensive nuclear 


fragmentation in cells of the corneal epithelium which 
have been exposed to doses somewhat higher than 
those which effect only a mitotic inhibition (54). The 
nuclear fragmentation and resultant chaotic chromatin 
dispersal con be considered as a pathological and 
incomplete mitosis (55), More convincing of the 
association of mitotic arrest with primary nuclear 
damage are studies on tlie inhibition of mitosis of 
pollen grains following exposure of Tradescantia in¬ 
florescences to minimal concentrations of sulfur mus¬ 
tard (57). The fate of the treated cells was shown 
to vary with the extent to which chromosomal abnor¬ 
malities were elicited. Thus, severe exposure in asso¬ 
ciation with complete mitotic arrest caused multiple 
chromosome breaks resulting in fragmentation, pyono- 
sis, and ultimate death of the cell. Mild exposure 
which prolonged the resting period of the pollen 
grains caused chromosomal breaks in many of these 
cells. If these were not too numerous or followed by 
translocation, they were transmitted to daughter 
cells in the subsequent mitosis as heritable chromosome 
abnormalities. 

Perhaps the most significant demonstartion of 
specific nucleotoxio action has been obtained from 
observations on the profound disturbances produced 
by the mustards on the structure and function of 
chromosomes in Drosophila melmogaster {58), Ex¬ 
posure of botli male and female adults to sublethal 
doses was found to reduce or suppress fertility 
through disturbances of miosis and mitosis in the 
gametogenesis of both sexes. However, following 
exposure of adult males to lower doses which did 
not reduce fertility unduly, the genetic analysis of 
the X-chromosomes revealed a high incidence of sex- 
linked lethals greatly in excess of the natural rate 
of mutation as well as a significant number of trans¬ 
locations and inversions. No other class of chemical 
agents has been shown to have such specificity of 
action on chromosomal mechanisms. Indeed in the 
past similar effects have been attained to the same 
degree only by the use of short-wave radiation (X-ray 
and ultraviolet). 

That the mustards can exhibit a primary nuoleo- 
toxio action is attested by the above demonstration 
that in threshold doses they act directly on the in¬ 
timate structure of chromosomes, without apparent 
influence on other cellular entities, to produce an in¬ 
heritable chromosomal abnormality which can be 
reproduced indefinitely by normal processes of cell 
division and thereby transmitted from ovum to ovum 
through several successive adult generations. The 
precise mechanism whereby changes in the chromo¬ 
some are effected, whether by direct chemical reac¬ 
tion with its component compounds or as the result 
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of fltmetural instabilities induced by inactivation of 
intimately associated nuclear emgrmes, is a subject of 
future investigation. Of possible importance in this 
regard are observations on the inactivation of the 
infeetivity of the nucleoprotein tobacco mosaic (20, 
59) and bushy stunt (59) viruses. Although reaction 
of the viruses with the mustards resulted in extensive 
inactivation, moderate exposure which did not appre- 
ciably reduce infeetivity was not accompanied by 
significant increases in mutation. It has been shown 
that under the latter conditions the virus molecule 
sustained multiple reactions with mustard groups. 

On the basis of the marked susceptibility of nuclear 
mechanisms it is provocative to associate the cyto¬ 
toxic action of the mustards with primary disturb¬ 
ances of nuclear function. Even the necrotization of 
hematopoietic and intestinal cells of mammals follow¬ 
ing fatal intoxication might conceivably be considered 
the eventual outcome of a primary nuclear derange¬ 
ment. However, it must be pointed out that abnor¬ 
malities which cannot be readily interpreted as aris¬ 
ing from a primary nuclear intoxication have been 
reported to result from exposure of cells to the mus¬ 
tards. Thus, the response of avian erythrocytes or 
their nucleated ghosts to the swelling action of ap¬ 
plied detergents was demonstrated to be highly sus¬ 
ceptible to inhibition by prior immersion in dilute 
solutions of the mustards (dC?). The inhibition of 
swelling has been interpreted to result from a pri¬ 
mary change in the properties of the cytoplasmic 
stroma. Similar observations obtained with suspen¬ 
sions of rabbit bone marrow and lung cells (dt?) 
mdieate that the effect is not limited to the avian 
erythrocyte. Although the significance of this cyto¬ 
plasmic change is not clear, it does represent one of 
the most sensitive cellular reactions so far demon¬ 
strated to result from exposure to the mustards. 
Similarly, the application of dilute solutions of sulfur 
mustard to Nitella flexilis caused a marked loss of 
turgor associated with a loss of the normal semiper- 
meability of the surface films to electrolyte (^i). 
Finally, cytoplasmic changes have been noted in re¬ 
sponse to minimally effective doses of the mustards 
under circumstances which have not permitted an 
exact analysis of the sequences of morphological 
events. Thus, concentrations which inhibit the growth 
of cultures of choroid and sclerotic chick tissue cause 
a simultaneous swelling of cytoplasmic fat globules 

(62) , Similarly, in cultures of embryonic membrane 
bone the first signs of injury are evident in the mito¬ 
chondria, which undergo marked structural changes 

(63) . It may also be mentioned that ameboid move¬ 
ment of leucocytes and metamyelocytes in suspensions 
of rabbit bone marrow is readily inhibited in the pres¬ 
ence of nitrogen mustard (^d). 


CUKIOAL JaVUOMTlOHB 

The marked effects of the mustards on lymphoid 
tissue, coupled with the finding that actively prolifer* 
ating cells are selectively vulnerable to the cytptoxie 
action of the mustards, suggested the therapeutic use 
of these compounds in the treatment of neoplasms 
of lymphoid tissue. Because of its undesirable physi¬ 
cal properties and extreme chemical reactivity, sulfur 
mustard does not lend itself to parenteral administra¬ 
tion. However, nitrogen mustards in the form of 
their hydrochloride salts are water-soluble, crystalline 
compounds, which can be readily dissolved in sterile 
saline for intravenous administration. Experiments 
on transplanted lymphosarcoma in mice revealed that 
dissolution of such tumors could be rapidly effected 
although the dose required bordered on the toxic, and 
the tumor invariably returned (64), The first clinical 
trial of the nitrogen mustards (d5) was conducted on 
a group of six patients in the terminal stages of 
various neoplastic diseases. In two cases of lympho¬ 
sarcoma in which X-ray therapy had been discon¬ 
tinued, a rapid dissolution of large tumor masses 
followed a course of injections. The results were 
sufi&oiently encouraging to warrant further elinical 
experimentation. To date approximately 150 patients 
have been treated by several groups of investigators 
{(?d-6*<S). For the most part observations have been 
limited to selected cases of Hodgkin^s disease, lympho¬ 
sarcoma, and leukemia. The findings may be sum¬ 
marized iu general terms. The most favorable effects 
have been obtained in patients with Hodgkin^s dis¬ 
ease. Bemissions characteristic of those which fol¬ 
low careful X-ray therapy have been observed. Symp¬ 
toms were quickly alleviated, and physical evidence 
of lymphadenopathy, splenomegaly, and hepatomegaly 
regressed. It was necessary to repeat treatment at 
intervals varying from one to eight mouths. Less 
favorable results have been obtained in cases of 
lymphosarcoma. The response in acute and chronic 
lymphogenous and myelogenous leukemias has been 
disappointing. 

The action of the available nitrogen mustards on 
lymphoid tissue has not yet reached that degree of 
specificity which precludes undesirable actions on the 
hematopoietic system. At present, dosage is limited 
by the ooourrenoe of moderate granulocytopenia,^ 
thrombocytopenia, and anemia. However, if care is 
taken with dosage, an adequate clinical response may 
be obtained without affecting to a serious degree the 
formed elements of the blood. In addition, nausea and 
vomiting are very likely to occur for a brief period 
after each injection. No other twdesimble affects 
on the gastrointestinal tract have been ofaservOcL ^ 

Oomm^nU. Although some patients reoeivir 
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tsrogen mustards iiave been obaerred for a period of 
28 monthSf tbe evaluation of the olinieal status of 
this group of eompounda will require many more 
years of careful study. At present there is no basis 
for assuming that the therapeutic efficacy of the 
nitrogen mustards is any greater than that of X-ray. 

It is possible that the potential value of the nitro¬ 
gen mustards in the treatment of neoplastic diseases 
will be fully realized only when the opportunity to 
explore the relationship between chemical oonstitu- 
tion and pharmacodynamic action has been exhausted. 
At present only two of the nitrogen mustards have 
been investigated olinically, namely, ^m(8-chloro- 
(tthyl) amine and methyl-bts (P-chloroethyl) amine. 
These have been the product of a screening program 


designed for tiie evaluation of toxic ebemical warfare 
agents rather than of compounds of therapeutic in¬ 
terest. Literally hundreds of congeners remain to be 
synthesised and evaluated. Thus, a series of com¬ 
pounds which can reproduce in many ways the cel¬ 
lular effects of X-rays is available for ebemical and 
biological investigation. It may be hoped that the 
previous successes which have characterized the evo¬ 
lution of ohemotberapeutic agents by chemical altera¬ 
tion of a parent compound may be duplicated in the 
case of the P-chloroethyl amines. The result would 
be a compound having a sufficiently specific toxic 
action for certain types of proliferative cells to pos¬ 
sess therapeutic value. 

(See p, 4Sff for lift of referenoea,) 


Science and Our Future 

E. U. Condon, Director 

National Bureau of Standards^ Wasbingjtent O. C. 


T he war^s destruction far exceeds 

that of any catastrophe yet known. The war 
ended with the application of a new weapon 
that is a thousand times more frightful than the 
weapons which produced most of the war’s fright- 
fulness. And already we have responsible statements 
from scientists who effected this development that 
bombs a thousand times more powerful than those 
already used are capable of being made in the near 
future. There are men living who know how to make 
a sini^e bomb whose destructiveness is equal to a 
million ten-ton blockbusters. One such bomb, dropped 
on Washington or any other major city, may be ex¬ 
pected to wipe out its population, to destroy its build¬ 
ings utterly, and to render the site uninhabitable due 
to poisoning by radioactive materials. 

In the face of this situation, people react essen¬ 
tially in one of two ways. One group says; “It’s 
just another weapon. Mankind learned to adapt to 
the long bow, and the cross bow, and the B-29. We 
have always had wars.” An extreme expression of 
this kind is found in a speech delivered in Philadel¬ 
phia last December by Prof. Leslie A. White, of the 
Anthropology Department of the University of Michi¬ 
gan, who said: “As for the extermination of the human 
race as a consequence of hurling atomic thunderbolts, 
this too may be admitted as a possibility, and all we 


can say is that if it is to come, it will come,” This 
is indeed a rather coldly hopeless, fatalistic expres¬ 
sion. Prof. White further says: “Extravagant ex¬ 
pressions of horror will not alter the course of events.” 

There is a certain rhetorical trick here in that, in 
our language, “extravagant” connotes exaggeratedly 
inaccurate, and thus emotionally detracts from the 
serious warnings which responsible physicists are 
trying to give us. I would agree that expressions 
of horror alone will not alter the course of events. 
But I insist that if we look at what civilization has 
suffered in World War II, even before the atom 
bomb, and couple it with the picture of a war with 
plentiful use of the old-fashioned “one-hoss shay” 
atom bombs, and further with the picture of a war 
with both sides equipped with the really potent 1950 
models—tljen no expression of horror of which our 
hearts are capable cun be exaggerated or extravagant. 
We need not, and should not, fatalistically await 
death, reading papers to an academic society meeting 
in a museum in Philadelphia. 

The second kind of people react differently. We 
say: “This is the end.” Mankind has brought down 
suffering and death on its head, spiritual values have 
been destroyed, hatreds have been nourished and de¬ 
veloped into great .social cancers by war, war fears, 
and war suspicions and divisions among men. 


Frooi on addroae deiivwod 5 March 194$ in WaMngton, O. at the 
conclusion of the Fifth Annual Science Talent Search (Science, 1946, 103, 
336). The guests for the evening were the 40 winners from the Science 
Qubs of America who raoaived the West^ghouse Scholarships and sci¬ 
entists from the Washington area. The event was arranged by Science 
Service, adiotW director, Watson Davis, served as toastmaster. 
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Thu has been going on since the beginning of time 
and will siirely destroy us all if we let it continue. 
This second kind of people say simply that this must 
stop. We say there is such a thing as progress toward 
a higher level of development. With all the stumbling 
and fumbling, we see an upward trend throughout 
human history. Wo road the lesson of history to be 
that men can go forward together, and that men can 
progress to new freedoms and new areas of social 
adjustment. 

We see that man's growing mastery over the forces 
of nature also serves to amplify the magnitude of the 
social crises which confront him. Centuries ago, wars 
were local affairs; however terrible, they affected only 
relatively small sectors of civilization. But the last 
two major wars were world wars in a true sense. 
Their damage literally affected everyone. We face 
a situation in which a future world war, employing 
atom bombs, rockets guided by radio, and many other 
marvels of man's perverted ingenuity, will achieve a 
destructiveness thousands of times greater than ever 
achieved before. The magnitude of the crisis is such 
that we must soberly think of the choice as being 
between drifting into a war which will lead to the 
destruction of civilization, leaving a remnant of 
stunned, confused, poverty-stricken, frightened men 
and women amid the ruins, or a wholesome healthy 
development of a united mankind, using its intelli¬ 
gence cooperatively for the good of all. 

I beg of you, cast in your lot with the persons of 
the second kind—those who believe there is a possi¬ 
bility that men throughout the world can live in free¬ 
dom and justice, in love and good will, that they can 
devote their full energies to constructive application 
of the rational thinking to call science to the arts of 
peace. In asking you to join with us, I make no 
promise of certain security. I only promise hope and 
tell you that the other way leads to certain doom. If 
we try to establish the brotherhood of man on earth, 
we may fail, but if we do not even try, we shall surely 
fail—and what an unbearable load of guilt our con¬ 
sciences will then have to carry 1 

So much for the generalities of the situation in 
which we find ourselves. Now I would like to coal¬ 
men t a little more specifically on the immediate 
choices which lie before us. 

We must assert ourselves in every kind of agency 
of world cooperation toward positive, wholesome 
working-together for human welfare. This means the 
fullest kind of active support to the efforts of peoples 
everywhere to go forward, in political and economic 
freedom, to the highest level of educational, scientific, 
and cultural achievement. This means, specifically, 
support to UNO, UNBEA, UNESCO, and whatever 
other such aetivitieg lie ahead. 


We must particularly seek to bring about doeer 
working relationships with our friends and allies, the 
Bussians. Russia and the United States are today the 
most powerful nations in the world. Unless we can 
get along together, there is no hope for peace. We 
must seek to recapture something of the feeling of 
joy and pride we had in being on their side, after 
Stalingrad and during their long, arduous drive to 
push the Nazi war machine out of their devastated 
lands. We must welcome their scientists to our labo¬ 
ratories, as they have welcomed ours to theirs, and 
extend the base of scientific cooperation with this great 
people. Of course, we must behave this way toward 
the scientists of all nations—I only mention Bassia 
because she is right now the target of attack by those 
irresponsibles who think she would be a suitable ad¬ 
versary in the next world war. 

We must regain for all scientists that freedom from 
military domination which is so necessary if science 
is to be used for peaceful ends. With Nazism not 
wholly exterminated, we must have scientists contrib¬ 
uting to the development of our tools of war, since 
we may, if all else fails, have to use them. But the 
scientific life of the country must not be subordi¬ 
nated to, or derive its chief support from, the mili¬ 
tary. 

This is essential in the interests of the military 
themselves. Because the scientiffo spirit is so com¬ 
pletely opposite to the military spirit, science simply 
will not go forward under domination. Nowadays men 
must work together in large organizations. It is char¬ 
acteristic of the military organization that operations 
are planned and directed from the top, with the de¬ 
tails executed by men below, by persons who unques- 
tioningly and obediently respond to the orders given 
them from above. The flow of original thinking is 
from the top to the bottom. I conceive just the oppo¬ 
site to be true in a properly administered scientific 
organization. The function of a scientific director is 
to set up working conditions where the lowliest novi¬ 
tiate is put in touch with all the problems in his field 
and encouraged to worry about them and to come out 
creatively with new ideas and results. He is the sole 
judge of what knowledge he needs in order to work 
effectively on his problem. The flow of original think¬ 
ing in this case is mainly from the bottom to the top. 
Every worker must have access to the whole story 
because no one can foresee which scientist will have 
the truly creative idea. And each scientist must be 
free to discuss his ideas, while in the formative state, 
with his colleagues anywhere, for it is from the work¬ 
ing together of many minds that new science comas. 

In contrasting the military and soientifle, I do not 
wish to imply that one is wholly wrong and the otfaer^ 
wholly right. Just as I do not recommend the ntili- 
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tary procedure for the conduct of scientific research, 
neither would 1 want our safety to depend on the 
outcome of a battle in which the scientific method of 
free discussion, independent thinking, and mutual 
criticism was followed by all the captains and lieu¬ 
tenants on the battlefield. Military operations and 
scientific research are two quite dificrent kinds of 
human activity, and neither should be subordinated to 
the other. 

Of course, my reason for stressing this point is that 
right now we ore confronted in America with a situa¬ 
tion in which scientists are being held very strictly 
under military domination, to the severe detriment 
of our scientific development and the development of 
wholesome international relations. 

What is going ouf Prominent scientists are denied 
the privilege of traveling abroad. Physicists are not 
allowed to discuss certain areas of their science with 
(*ach other, even as between individuals working on 
closely related phases of the same subject. They can 
communicate only through official channels involving 
censorship of their communications by army officers 
without knowledge and so without competence. In¬ 
formation essential to understanding is being denied 
to students in our universities, so that, if this situa¬ 
tion were to continue, the young students we honor 
here tonight will get from their professors only a 
watered-down army-approved version of the laws 
of nature. 

In this connection one is reminded of the eighteenth 
verse of the eighth chapter of Ecclesiastes, where we 
read: “Wisdom is better than weapons of warj but 
one sinner destroyeth much good.” 

Some seem to think that the laws of nature are 
ours exclusively, and that we can keep others from 
learning by looking up what we have learned in the 
laboratory and not telling it to our allies. Later 
they will learn what we know—and more which, be- 

Scanning Science — 


cause of out unfriendly behavior, we cannot expect 
them to tell us. In the course of time, because of 
such provocations, we are allies no more—^we start 
as friends and end as snarling, suspicious neighbors. 

It is sinister, indeed, how one evil step leads to 
another. Having created an air of suspicion and 
mistrust, there will be persons among us who think 
other nations can know nothing except what is learned 
by espionage. So, when other countries make atom 
bombs, perhaps much better than those we have, these 
persons will cry “Treason 1” at our scientists, for they 
will find it inconceivable that another country could 
make a bomb in any other way except by aid from 
Americans. 

Let us cast this isolationist, chauvinist poison from 
our minds before we corrode our hearts and arouse 
suspicions of our motives in the minds of the decent 
peoples of the world. Let us cooperate wholeheart¬ 
edly with the other nations of the world to agree to 
use atomic energy only for peaceful purposes and to 
set up an inspection system to enforce such agreement. 
The United Nations Assembly has voted unanimously 
to establish an Atomic Energy Commission to draw 
up such a plan. In the face of the frightfulness of 
atomic warfare, it is inconceivable to me that any 
nation will refuse to participate in a program of 
international cooperation and inspection. Yet, much 
public discussion, and even more private conversa¬ 
tion, is based upon the assumption of such a refusal. 
We must push forward with all possible speed in 
order to find out where we stand in the world today 
so that it is no longer possible for different groups 
and different nations t(f base their thinking and their 
planning upon different hypotheses. I am confident 
that if we do this, the outcome will be world friend¬ 
ship and cooperation and not atomic war and the 
destruction of civilization. 


states that the Toronto Local Committee are 
assiduously engaged in preliminary work for the meet¬ 
ing of the British Association for the Advancement of 
Science in 1S97. Meetings of the executive committee 
are held every fortnight. Besides the executive com¬ 
mittee, a number of sub-committees are at work, in¬ 
cluding those on finance, conveyances, publication and 
printing, rooms for offices, meetings of the association 
and committees, hotels and lodgings, press, hospitality, 
reception and for securing cooperation of other insti¬ 
tutes, associations and corporations, postal, telegraph 
and telephone facilities. 


—27 Match 1896 



Obituary 


George Dunlap McLaughlin 

1887-1945 

George D. McLaughlin, director of the B. D. Eisen- 
drath Memorial Laboratory, Racine, Wisconsin, and a 
leading scientist in the field of leather chemistry, died 
suddenly on 15 October 1946. His death at the age 
of 58 ended an unusual career. 

He was born at the little town of Retort, Center 
County, Pennsylvania, in 1887. After finishing high 
school at Buena Vista, Virginia, young McLaughlin, 
who, as a boy, had been fascinated by the work of a 
chemist in a near-by plant, served first as chemisPs 
helper and later, at 19, despite a slender academic 
background, was given the responsible position of 
chief eliemist of the Leas and MeVitty plant in Buena 
Vista. In 1912 he moved to Benicia, California, where 
he was chief chemist for Kullman, Salz and Company. 

In 1919 McLaughlin dropped industrial work and 
went to the University of Cincinnati, where he felt he 
could find opportunity for study and research as a 
means for seeking answers to many problems that he 
had found in practical work. At Cincinnati he held a 
research associateship in physiology. This two-year 
period of study brought an unexpected reward. The 
leading tanners of the country had, for several years, 
maintained a central research laboratory in New York 
City. They wished to expand this activity and were 
in need of a director who possessed enthusiasm, sci¬ 
entific curiosity, practical knowledge, and the ability 
to work with people. McLaughlin accepted the offered 
position after the tanners had agreed to an unusual 
proposal from him. The laboratory was to be moved 
to Cincinnati, was to be associated with the Univer¬ 
sity there, and, when so located, was to deal with 
fundamental research rather than “plant problems.” 

A separate laboratory building was designed, built, 
equipped, and staffed under McLaughlin's direction 
and was soon producing basic and fundamental scien¬ 
tific findings for both science and industry. Young 
men were added to the staff from time to time. Many 
of them later went out into work elsewhere, carrying 
the benefits of McLaughlin's training and stimulating 
approach. 

Moreover, he held a post in the University—as one 
of his friends said, tliat of “dean without portfolio,” 
for his administrative skill and understanding of per¬ 
sonnel questions, coupled with his close friendship 
with the deans of the Engineering and Graduate 


Schools, Dr. Herman Schneider and Dr. Louis T. 
More, drew him increasingly into the role of adviser 
on university problems. Thus, his influence was wide¬ 
spread in the local community and was extended, witii 
his wife's, pianist and painter, to the artistic and 
intellectual life of the city. 

By 1931 administrative duties had pyramided, leav¬ 
ing little time for research work. Again opportunity 
and the chance to create another research group was 
at hand. The result was the B. D. Eisendrath Me¬ 
morial Laboratory at Racino, unique in the tanning 
industry and made possible by his friend, David B. 
Eisendrath, president of the B. D. Eisendrath Tanning 
Company. More research and further contributions 
to science and industry followed. His last work was 
as senior author of the recently published Amerioan 
Chemical Society Monograph, The chemistry of leather 
manufacture, into which ho poured his unusual com¬ 
bination of practical but well-considered experience 
and keen and painstaking research. 

In. recognition of bis work and oontribntions he was 
awarded the honorary degree of Master of Science by 
the University of Cincinnati in 1924. In 1937 he be¬ 
came the first recipient of the Fraser Muir Moffat 
Gold Medal, awarded by the Tanners' Council Re¬ 
search Foundation. He had served as president of the 
American Leather Chemists Association, of the Cin¬ 
cinnati Section of the American Chemical Society, and 
of the Cincinnati Chapter of Sigma Xi, 

Despite his deep and active interest in his studies, 
his thoughtful mind ranged far beyond his scientific 
work. Enthusiastic over history, widely read in phi¬ 
losophy, a lover of music and the graphic arts, he yrsm 
serving as chairman of the Racine Art Association at 
the time of his death. A special fund, set up in his 
name by contributions from friends and admirers, has 
been established to further the work of the Wustum 
Museum of Fine Arts in Racine. 

Such men as George McLaughlin, begbning os ap¬ 
prentice chemist and rising through his ability, probity, 
and energy to leadership in his profession, reaffirm in 
practice the very best traditions of the American 
democracy to which he was so devoted, 

Crarlks H. Bbhrb, Jb, 
Department of Geolo^, Columbia University 

Davxd B. EiasKimiTH 
B. 27. tiisendrath Tanning Company 
Maeine, Wisconsin 
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acid did. The gramicidins were active at 1:40,000 
dilation and streptomycin at 1 : 10 , 000 . 

In vitro tests against A, suis, using the technic of 
Lamson and Brown (5), revealed that none of the 
antibiotics studied was active. 

The acute toxicity of subtilin in mice, on intravenous 
injection of 1 per cent solution, was LD 50 (60 ±3 
mg./kg.); on subcutaneous injection, the LD^o was 
670 ±30 mg./kg.; when given intragastrically, 6.0 
grams/kg. killed. One per cent solution instilled into 
the rabbit’s eye was nonirritating. 

Gramicidin, 1 per cent in propylene glycol, given 
intravenously in mice had an LD^q of 1.5 mg./kg. 
This is slightly lower than reported by Robinson and 
Molitor (P). Gramicidin derivative was less toxic, 
LDgo being 4.7 mg./kg. Lethal doses of the grami¬ 
cidins killed within one minute, which precluded the 
possibility of delayed hemolysis being responsible. 

Summary. Subtilin, a new antibiotic obtained 
from B. suhtilis, proved active in vitro against L. 
plantarum, E. histolytica and its associated bacterium 
and T. equiperdam without causing immediate 
hemolysis of erythrocytes. Subtilin is tensioactive, 
and amounts required for antibiotic effect are within 
the range of surface tension activity. It was relatively 
nontoxic for four species of mammals, especially after 
intragastric administration. Gramicidin is more hemo¬ 
lytic and more toxic than subtilin. 
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A Relation Between Size of the Divalent 
Cation and Solubility of Triple 
Acetate Salt of Sodium 

IjOceharo? B. Rogers 
Stanford University 

The importance of the size of the alkali metal 
cation to the formation of the triple acetate salt, 
NaM®U 02 (OAc)g ’ 6 H 2 O, was first demonstrated by 
Caley and Baker (2) when they proved that potas¬ 
sium, unlike lithium and sodium, formed only a double 


salt. In their paper, they listed the divalent ions 
which form triple acetate salts with sodium in an 
order of decreasing sensitivity toward sodiant Their 
list is reproduced in Table 1, together with the em- 

TABLB 1 

Radii or Divalent Cations Which Form Triple Acetate 
Salts Abhanued in Order or Dbcrbasino Sensitivity 
or XaEiB Respective Bbaobnts Toward Sodium 


Radii In Angstrom Units 


uacioD 

loulc 

Atomic 

Mg . 

0.65 

1.62 

Ni . 

0.70 

1.24 

Co. 

0.72 

1,26 

Zn. 

0.74 

1.37 

Fe . 

0.75 


Mn . 

0.80 

1.36 

Cu. 


1,28 

Cd. 

0.97 

1.82 

Hg. 

1.10 

1.05 (liquid) 


pirioal ionic radii of Pauling (5) and the atomic radii 
of Goldschmidt (.?). It can be seen that the solubil¬ 
ity of the triple salt increases with the radii of the 
ions, whereas it bears no relation to the radii of the 
atoms. 

Caley and Baker did not assign a position to the 
ferrous acetate reagent because the difficulties involved 
in handling it made its exact position in the group un¬ 
certain, However, the value of the ionic radius of the 
ferrous ion establishes the position of reagent between 
those of zinc and manganese.^ 

TABLE 2 

Radii or Alkaline Earth Mbtalb Other Than Maqnrbiux 


Be 

Ca 

Sr 

Ba 


Cation 


Radii In Anxvtrom Units 
Ionic Atomic 


0.81 

0.99 

1.18 

1.35 


l.OS 

2.21 


Likewise, if the assumption is correct that the solu¬ 
bility varies with the ionic radius, one should be able 
to assign a value to the radius of the cupric ion be¬ 
cause the sensitivity of its reagent is known. Unfor- 
.tuiiately, the limits are very wide, so additional infor¬ 
mation must be sought. The radius of the cuprous 
ion is known (0.96 A,—Pauling), as is the magnitude 
of the change in the radius resulting from the logs of 
an electron by the ferrous ion (0.15 A.). Although 
the conditions are not exactly the same for the ferrous 
ion and the cuprous ion, they are sufficiently similar 
to enable one to guess that the radios of the cupric 
ion is approximately 0.81 A. 

From Table 2 one might predict that the radii of 
the divalent ions of the alkdine earth group do not 

*111 a private commnalcatlan, Dr. Caley atated that this 
posltloa la cDualateat with hta obaerraHoni. 
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fall into the range of t^ose of the heavy metals and 
therefore are not likely to form triple acetate salts. 
One must admits however, that other factors, such as 
the solubility of an individual acetate or the solubility 
of a double salt, together with the coordination num¬ 
ber of the ion, may limit the possibility of the forma¬ 
tion of a triple salt. It is interesting to note, there¬ 
fore, that although a triple acetate has been reported 
for beryllium (I), the findings are open to question 
according to the work of another investigator (4), To 
date, no triple acetate has been reported for calcium, 
although very early work (5) reported two varieties 
of double salt, one of which might have been a triple 
salt. No triple salts of strontium or barium are 
known. Hence, it appears that the size of the ionic 
radius of a divalent ion not only affects the solubility 
of the triple acetate salt within the group listed in 
Table 1 but also provides a means of predicting 
whether or not any divalent cation is likely to form 

a triple acetate salt. 

% 
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The Mechanism of the Therapeutic EfiFect 
of Iodine on the Thyroid Gland 

Eduardo Dr Robxbtis and Wama W. Nowinbei 
Institute de Anatomia Q^neral y Emhriologia 
Unifoersidad de Buenos Aires 

It is now a well-established fact that in cases of 
toxic goiters the iodine produces an effect which, 
clinically, shows relief of the symptoms and, biochemi¬ 
cally, decrease of the circulating thyroid hormone and 
an increase in the gland of total iodine, both free and 
organically bound. Histologically, this effect is mani¬ 
fested by the deposit of the colloid inside the follicles. 
These facts are generally interpreted as a blockage 
of the release of the secretion by iodine, but its meoha- 
uism is still not very well understood. 

The theory of a mechanical blockage, supported by 
several authors (5, 6), can be hardly maintained in 
view of the modem concepts of enzymatic chemistry 
and histophysiology of the thyroid gland. 

Salter aud Lerman (7), as the result of a study of 
em^ymatie synthesis carried out with proteases as 


catalysts, suggested that the therapeutic effect of 
iodine is due to the mass-law phenomenon, which acts 
by ^‘forcing^' the reaction in the direction of a syn¬ 
thesis and, in this way, inducing the colloid formation 
and storage. 

In 1941 one of us (1) demonstrated that the colloid 
of rat thyroids, extracted from a single follicle, has 

TABLB 1 

PROTGOLYTIC ACTIVITY OF TOXlC GOITGBB BBFORG ANP AFTOB 

Tbgatugnt in Vitro With Ioding 


locllnlsed 

Blank extract 

MB. of tyroBlne Mg. of tyroBlne 
ana tryptophane and tryptophuue Per cent 

set free set free Inhibition 


0.110 

0.031 

73.8 

0.164 

0,035 

77.1 

0.094 

0.042 

66.3 

68.4 

0.226 

0.106 

0.092 

0.011 

88.6 


a definite proteolytic activity, and established a cor¬ 
relation between this activity and the function of the 
thyroid gland. From these results, later confirmed 
by Dziemian (J), the conclusion was drawn that in 
the reabsorption of the colloid an enzymatic raechar 
nism is involved which is responsible for the pro¬ 
teolysis of thyreoglobulin. It also was found that 
iodine, after a certain time, inhibits this proteolytic 
activity. 

Recently we found (2) in human thyreotoxicosis 
that the proteolytic activity of the total gland, as mea¬ 
sured by the amount of tryptophane and tyrosine set 
free, is probably also decreased through the action of 
iodine administered in therapeutic doses. These re¬ 
sults and those of Henrriott (4) on the inhibition of 
pepsin activity by iodization in vitro, led us to sup¬ 
pose that in the case of iodine treatment the clinical 
effect is due to on inhibition of the proteolytic enzyme 
system. 

In order to test this assumption, glycerol extracts 
of human thyroid gland (toxic goiters) were iodinized 
in vitro with a final concentration (0.05 M) of iodine, 
and the proteolytic activity was determined by the 
amount of tyrosine and tryptophane set free after a 
4-hour incubation at 37° C. with edestin as substrate. 
The details of this metliod were described in our pre¬ 
vious paper {2). Here we wish only to add that the 
glycerol extracts, after iodinization, were dyalized 
for 24-^ hours at 3° G. Also, the blank («.c. the 
same extract, but without iodine) was treated in the 
same way. 

Certain of the results of this experiment are given 
in Table 1, from which the conclusion may be drawn 
that, under these conditions, there is 53.4 to 88^ per 
cent inhibition of the proteolytic activity of the thy¬ 
roid gland. It is interesting to point out that thm 
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iuhibitiou ih due to free iodine, eb control experi¬ 
ments with potassium iodide (which serves as a sol¬ 
vent medium for the iodine in our iodinization experi¬ 
ments) show no inhibiting effect whatever. The same 
may be said about the thiourea, which obviously acts 
through a different median ism. 

Prom our experiments we conclude that the thera¬ 
peutic action ol iodine on the thyroid gland is due to 
the inhibition oi' the proteolytic enzyme system, prob¬ 
ably responsible for the release of the follicular 
colloid. 
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Brain Involvement as a Possible Cause 
of Relapse After Treatment in Spiro¬ 
chetal Relapsing Fever 

V. T. Schuhakdt and Emmarie C. Hemphill 
Department of Bacteriology, University of Texas 

Schuliardt and O’Bryan (1) have reported that 
doses of 40,000f units (per kilogram body weight) of 
penicillin sodium, when injected intraperitoneally over 
a period of 72 hours beginning at onset of the first 
attack, will cure blood-stream involvement and prevent 


Vol.l08, No. 2675 

damental problem, not only in the case of spirochetal 
relapsing fever but also in that of spiroehetal diseases 
generally. Also, the problem ol therapy in neuro^ 
syphilis conceivably is related to the problems here 
involved. Furthermore, we believe that much of the 
confusion in the literature relative to the use of re^ 
lapsing-fever-spirochete infected animals in testing 
spirochetieidal agents stems from the irregular ten¬ 
dency of these animals to relapse after treatment 

In our experimental work 53 rats were infected by 
the intraperitoneol injection into each of 0.01± ml. 
of onset positive heart blood from tick (0. tuncafa)- 
infected rats. The infection status of these rats, both 
before and after treatment, was followed by uniform 
(0.01 ml. of a 1: 20 dil.), daily, dark-field examination 
of tail blood. Penicillin therapy was begun in the 
test animals on the second or third day of dark-field 
positivity which, in each case, was the fourth or fifth 
day of the infection. 

Twenty-five of the rats were anesthetized with 3-4 
mg, of nembutal per 100 grams body weight, and eadb 
received 1,000 units of penicillin in a single intra¬ 
cranial injection (0.05 ml. of a 20,000 units/ml. solu¬ 
tion in phosphate buffer pH 7.0). Although many of 
these rats showed severe convulsive reactions, only 2 
died as a result of this injection. The 23 surviving 
rats received 1 to 14 intraperitoneal injections of peni¬ 
cillin at three-hour intervals, resulting in doses rang¬ 
ing from 4,400 to 50,900 units/kg. body weight. 

Nineteen rats received no intracranial penicillin, 
but received 1 to 16 intraperitoneal injections at inter- 


TABLB 1 




PeniclUln therapy 

No. showing 
microscopic 
relapse 

Bralu-blood passaae 
reialte 

No. 

rat* 

IntracraDlal 

Intrapcrttoneal 


Amount 

No. InJ. 

Unlts/kr 

No. passed 

No, poa. 

13 

1,000 unit* 

1 to 10 

4,400-22,800 

12 

1 

1 

14 

None 

1 to 10 

10,100-85,900 

12 

2 

2 

6 

1,000 units 

4 

41,000-504500 

Not examinee 

6 

8 

4 

1,000 unit* 

10 to 14 

42,400-50,900 

0 

4 

0 

0 

None 

10 to 16 

47,600-52.500 

8 

2 

8 

9 

None 

None 


8 

9 

9 


most brain involvements in Ornithodorua turicata- 
transmitted relapsing fever of the white rat. Equiva¬ 
lent intraperitoneal doses given at later stages of the 
infection failed to cure brain involvement. Subse¬ 
quently, these workers (2,3) reported cure of brain in¬ 
volvement by the intracranial injection of 1,000 units 
of penicillin. These observations provide a means of 
testing the theory that relapse after treatment in 
spirochetal relapsing fever can be a consequence of 
the persifitenoe of spirochetes in the central nervous 
system of the treated animals. 

This tendency to relapse after treatment is a fun- 


vals of throe hours, resulting in penicillin doses of 
from 10,100 to 52,500 units/kg. body weight, These 
rats served as controls for comparing the effect of 
combined (intracranial and intraperitoneal) therapy 
‘ with intraperitoneal therapy alone. Nine additionid 
rats served as untreated controls. Eight of these re¬ 
lapsed one or more times during the experiment, and 
all 9 were brain-blood-passage positive at the 
of 31 days. 

Too few rats were included in the group receiving 
30,000 to 40,000 units/kg. body weight intraperi* 
topeldly to draw final mnArmtm relative to the 
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mam airative intxapentoaeal dose of penioillin. 
However, all 27 rate which received leaa than 40,000 
usits/hg. intrapeiitoneally either relapsed microsoopi- 
cally or were brain-blood-passage positive regardless 
of whether or not they received intraoraoial therapy. 
If we can accept the growing evidence that 1,000 
units of penicillin is adequate to sterilize the brain 
of an infected rat, the relapses and positive brain 
passages in the 13 animals in this group, which re¬ 
ceived intracranial penioillin, were the consequences 
of inadequate intraperitoneal therapy to cure the 
blood stream and/or visceral tissues. 

^ Fifteen rats received intraperitoneal penioillin total¬ 
ing from 41,000 to 52,500 units/kg. body weight. 
Ten of these rats each received on additional 1,000 
units intraoranially. These 10 rats were subdivided 
into a group of 6 which received more than 40,000 
units/^. in 4 intraperitoneal injections and a group 
of 4 which received equivalent total amounts of peni¬ 
cillin in 10 to 14 intraperitoneal injections. The 6 
remaining rats in this group, which received no intra¬ 
cranial penicillin, received from 47,500 to 52,600 
nnits/kg. in 10 to 16 intraperitoneal injections. 

The 6 rats which received only 4 intraperitoneal 
injections were not examined microscopically for re¬ 
lapses. Brains were passed from these animals within 
6 days after treatment, and 3 were found to be posi¬ 
tive. Since each brain passage includes varying 
amounts of adhering blood, we are iueiined to inter¬ 
pret these 3 positive passages as instances of blood 
passage resulting from the short duration of the 
intraperitoneal therapy. 

The 4 rats which received combined therapy and 
the more than 40,000 units/kg. intraperitoneally in 
10 to 14 injections were examined microsoopically for 
31 days, during which time none relapsed. Brain 
passages from those 4 animals were all negative. 
Thus, it is again demonstrated that adequate combined 
intracranial and intraperitoneal penicillin therapy 
will core both brain and blood-stream involvement in 
experimental relapsing fever. 

The 5 rats which received no intracranial penicillin 
but received 47,600 to 52,500 units/kg. intraperi¬ 
toneally in 10 to 16 injections were examined micro¬ 
scopically each day until they relapsed, or for 31 
days. Three of these rats relapsed in 11 to 16 days. 
The two which did not relapse in 31 days were found 
to be brain passage positive and oan be assumed to 
have been potentially capable of relapsing bad the 
examination period been extended. This irregular 
relapse tendency undoubtedly has been the cause of 
mudi confusion in ohemotherapeutic studies in experi¬ 
mental relapsing fever. We believe that the use of 
intracranial dr intraoistemal pcmieillin will serve as 


m 

a distinot aid in future testing for the blood-visceral 
efficacy of other spirocheticidal agents in rats. 

The results of those experiments prove that relapse 
after intraperitoneal treatment in experimental relaps¬ 
ing fever can result from spiroehetes re-entering the 
blood after persistence in the central nervous system 
during the course of treatment. Undoubtedly some 
of the numerous iustanoes of relapse after intravenous 
arsenic therapy in human relapsing fever oan be ex¬ 
plained similarly. 
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The Ambiguity of International 
Antitoxic Units ^ 

Ivan C. Hall 

Central Laboratory, ContavumUed Wound Project 
College of Physicians and Surgeons, Columbia 
University 

The labels on the bottles of commercial polyvalent 
antitoxin now being used in the prophylaxis and treat¬ 
ment of gaseous gangrene are very misleading. For 
example, “one therapeutic dose^’ of a certain brand of 
such antitoxin is stated to contain: 

10,000 units perfringens antitoxin 
10,000 units Vibrion septiquo antitoxin 
3,000 units histolytims antitoxin 
1,500 units B, oedematiens antitoxin 
1,500 units Sordcllii antitoxin 

One would naturally suppose the units of tlicse five 
antitoxins to be of equal protective power; such a 
serum would seem to be very strong in protective 
action against perfringens and “Vibrion septique” 
(B. septicus), less than a third as strong against 
B. histolyticus, and only about one-scvonth as strong 
against "B. oedematiens^^ (B. Novyi) and B. SordelUu 

As a matter of fact, no two of the international 
units for these antitoxins have the same protective 
pow'er in terms of minimal lethal doses of their respec¬ 
tive toxins in mice. The papers of Bengston, Stew¬ 
art, and Ipsen {2, 3, 4), who established the interna¬ 
tional standards for these antitoxins under the auspices 
of the Permanent Committee of Standardization of the 
Health Organization of the League of Nations, show 
the approximate values indicated in Table 1. 

It is, of course, impossible to establish and main¬ 
tain an exact relationship between the number of 

1 The work In this paper was done under a contracti recom¬ 
mended bv the Committee on BCedlcal Beeearch, between tiie 
OAce of Sdentlflc Research and Development and Columbia 
Unlreriltr. Dr. Frank L. Melene:^, of the Subcommittee on 
Surfioai Infections, was the responsible Investisator. 
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mininial lethal doses of different lots of toxin and a 
“unit” of antitoxin, owinf? to the varying ratios of 
active toxin and inactive toxoid occurring in different 
toxic filtrates. It is well known that both toxins and 
toxoids combine with antitoxins. The original stand¬ 
ard units of diphtheria, tetanus, and botulinus anti¬ 
toxins were based upon test doses of more or less 
stabilixed toxins measured in minimal lethal doses for 
guinea pigs of standard weights from which an initial 


TABLE 1 


Antitoxin 

ii 

a, 

-<oa.a 

rs 

5= 

ei, 

Approximate 
Domber of tnonse 
M.L.D.'s of toxin 
nentralized 

B. perfringena 

50 to 70 

10,000 

600.000 to 
700.000 

B. aepticua 

(vibrlon acptlquo) 

40 to 64 

10,000 

400.000 to 
640,000 

B. hiatolyticus 

B. Novyi 

45 

8,000 

135,000 

(B. oedematiena) 

5.000 

1,500 

7.500,000 

B. Bordellii 

1,000 to 
3,800 

1,500 

2,850,000 to 
5,700,000 


provisional and reasonably stable unit of serum could 
be defined, but it was always necessary to titrate each 
lot of toxin against the standard antitoxic unit when 
ascertaining the titer of new lota of antitoxins. And 
the number of minimal lethal doses in the test doses 
from different lots of toxin was found to vary con¬ 
siderably. In fact, the same antitoxin tested against 
different toxins equated to the same standard unit 
sometimes gave different values. The same principle 
holds for the gas-gangrene antitoxins, yet there is, in 
all cases, an approximate relationship between unitage 
and protective power. It thus appears in the above 
“therapeutic dose” of polyvalent gas-gangrene anti¬ 
toxin that while the number of units of B. perfrirh 
gena and B, septicua antitoxin is large, their protec¬ 
tive power is greatly exceeded by a much smaller 
number of units of B. Novyi and 5. SordelUi anti¬ 
toxin. 

There has been considerable discussion as to the 
most desirable composition of polyvalent gas-gangrcnc 
serums. Some manufacturers, starting some years 
ago with a mixture similar to the above, in some cases 
including 1,500 units of tetanus antitoxin, subse¬ 
quently eliminated all but the antitoxins for B. per- 
fringens and B. aeptious on the ground that these 
two were the most common causative agents in gaseous 
gangrene. Tetanus antitoxin was to be given pro- 
phylactically in a separate dose. But owing to the 


increased number of cases of infection with B. Novyi 
in the military campaign in the Middle East (d), recent 
practice has been to include B. Novyi antitoxin as 
well, omitting the antitoxins for B. hiatolyticus and 
B. SordelUi on the ground of relative infrequency. 
I favor the inclusion of all five in approximately 
equal protective ratios, because experience shows that 
all the above anaerobic bacilli give rise to serious 
wound infections, and it is impossible for a bacterio¬ 
logical examination to determine the significant spe¬ 
cies present in a given case in time to decide which 
monovalent scrum should be used. 


It is really unfortunate that the standardisation ef 
antitoxin scrums was not developed so that an ap¬ 
proximately equal protective power was always de¬ 
noted by the term “antitoxin unit.” Even the much 
older units of diphtheria, tetanus, and botulinus anti¬ 
toxins differ from each other and from the above in 
relative protective power. The diphtheria unit was 
originally defined as, that amount of serum which 
would protect a 250-gram guinea pig for 96 hours 
against a test dose (L^) of diphtheria toxin of 100 
minimal lethal doses (5), while the tetanus antitoxin 
unit was defined in the United States as 10 times that 
amount of serum which would protect a 350-gram 
guinea pig against a test dose of 100 minimal lethal 
doses (7), and botulinus antitoxin was standardized 
like tetanus antitoxin except that guinea pigs weighing 
250 grams were used (I). 

The gas-gangrene antitoxin units defined in terms 
of minimal lethal doses of toxin for mice are all dif¬ 
ferent from those of diphtheria, tetanus, and botulism 
in terms of minimal lethal doses of these toxins for 
guinea pigs. Although the values overlap between 
B. perfringena and B. aepticua antitoxins and between 
B. teiani and B. botulinus antitoxins, the discrepancies 
in the list as a whole and the over-all range are oon- 
spicuouB. 

Perhaps a new international committee on stand¬ 
ardization might consider redefining antitoxic units in 
terms of approximately equal protective power in 
order to simplify as far as possible our now confused 
conceptions. 
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U. S. News and Notes 


Max A. Lauffer, associate pipofessor of physics at 
the University of Pittsburgh, will receive at Atlantic 
City on 12 April the $1,000 Eli Lilly and Company 
Award in Biological Chemistry for his work on 
viruses. Dr. Lauffer will speak on “Contributions of 
Virus Research to Chemistry and Physics^' to the 
American Chemical Society’s Division of Biological 
Chemistry, 

if. W. J. Youngs, of Purdue University, has been 
made associate professor of mathematics at Indiana 
University. 

Dr. Homer C, Thompson, head of the Department 
of Vegetable Crops, Cornell University, addressed the 
Plant Institute of the Ohio State University on 25 
February. Dr. Thompson, who received the three col¬ 
legiate degrees from Ohio State, spoke on “The Im¬ 
portance of Micronutrients in Vegetable Production” 
in participating in the Twenty-fifth Anniversary Pro¬ 
gram of the Plant Institute. 

Annouacements 

The Ella Sachs Plots Foundation for the advance¬ 
ment of scientific investigation made 23 grants-in-aid 
during 1945, the twenty-second year of its existence. 
In the past, 531 grants have been distributed to sci¬ 
entists throughout the world. The current list follows: 

Dr. Clemens E. Benda, Wrentham State School, Wren- 
tham, Massachusettfl: the development of the anterior 
pituitary lobe from birth to adoleaceuce and the main 
patterns of pathology in various disorders. 

Dr. H. Bomkopf, The Hebrew University, Jerusalem, 
Palestine: work on infiuence of rabies virus on the 
metabolism of brain tissue of chicken embryos and mice. 

Dr. T, T. Chen, University of California, Los Angeles: 
publication of two-colored plates illustrating cytological 
studies of malarial parasites. 

Dr. S. J. Crowe, Johns Hopkins University School of 
Medicine, Baltimore: continuation of work on chronic 
occlusion of the Eustachian tube by hyperplastic lym¬ 
phoid tissue in the region of its nasopharyngeal oriUcc. 

Prof. M. S. Dunn, Unfversity of California, Los 
Angeles: continuation of investigation of peptides. 

Dr. Anna Qoldfeder, New York University CoUego of 
Modicine, New York City: continuation of studies on the 
relation between radiation effects and cell viability as 
indicated by induced resistance to transplanted tumors. 

Dr, A. Sydney Harris, Western Besorve University 
School of Medicine, Cleveland, Ohio: a study of the 
effects of anoxia on the heart. 

Br. H, Heller, University of Bristol, Bristol, England: 
investigation of the renal function of newborn mammals 
in comparison with adult. 


Dr. Harold Hoick, University of Nebraska, Lincoln: 
work on Uie relation of sex to drug action. 

Dr. W. Henry Hollinshead, Duke University School of 
Modicine, Durham, North Carolina: investigation into the 
functions of the abdominal chemoreceptors of the mouse 
and rat. 

Dr. George W. Holmes, Massachusetts^ General Hos¬ 
pital, Boston: publication of material on the effect of 
cathode rays on the human skin. 

Dr. V. Korouchevsky, Oxford, England: research on 
aging. 

Dr. Otto Krayer, Harvard Medical School, Boston: 
analysis of certain phenomena of nerve and muscle re¬ 
lated to the **veratrine response’* of these tissues, and 
work pertaining to the distribution and activity of 
cholinesterase, by Drs. George H. Acheson and Ralph 
W, Brauer. 

Prof. J. V. Luco, Santiago do Chile, South America; 
research in the field of neurophysiology. 

Prof. Carl Neuberg, New York University, New York 
City: continuation of physiological investigations of the 
osones. 

Dr. William T. Salter, Yale University School of Medi¬ 
cine, New Haven: study of the action of cardiac gly¬ 
cosides and other cardiotrophic substances upon fatigued 
heart muscle. 

Dr. F. O. Thorman, Nobel Institute for Neurophysi¬ 
ology, Karolinska Institutet, Stockholm, Sweden: con¬ 
tinuation of neurophysiological research. 

Thorndike Memorial Laboratory, Boston City Hos¬ 
pital, Boston (Prof. George R. Minot, director): in 
recognition of Dr. Francis W. Peabody *b services to the 
Foundation. 

Dr. Edward J. Van Liere, West Virginia University 
School of Medicine, Morgantown: continuation of re¬ 
search on the effect of anoxia and asphyxia on animals, 
to include intestinal absorption and motility. 

Dr. William J. van Wagtendonk, Oregon State College, 
Corvallis; Investigation of the enzyme systems respon¬ 
sible for the derangement of the purine metabolism dur¬ 
ing the deficiency of the antlstiffnoss factor. 

Dr. E. Wertheimer, The Hebrew University, Jerusalem, 
Palestine: investigation of in vitro synthesis of glycogen 
from glucose by liver and diaphragms of diabetic rats. 

Prof. Richard W. Whitehead, University of Colorado 
School of Medicine, Denver: continuation of investiga¬ 
tions into **diffusion respiration.’* 

Prof. Bernhard Zondek, Rothschild Hadassah Univer¬ 
sity Hospital, Jerusalem, Palestine: continuation of in¬ 
vestigations dealing with the impairment and stimula¬ 
tion of the functions of the pituitary gland ahd espe¬ 
cially of the gonadotropic hormones of the anterior 
pituitary lobe. 

Applications for grants to be held daring the year 
1946-47 must be fn the hands of the Bzeeative Gom- 
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mittee before 15 April 1946. There are no formal 
application blanks, but letters asking for aid must 
state definitely the qualifications of the investigator, 
an accurate description of the research, the size of the 
^ant requested, and the specific use of the money to 
be expended. In their requests for aid applicants 
should state whether or not they have approached 
other foundations for financial assistance and what 
other sources of support are relied on for research. 
It is higlily desirable to include letters of rt^com- 
mendatioii frdm the directors of the departments in 
which the work is to be done. Applications should be 
sent to Dr. Joseph C. Aub, Massachusetts General 
Hospital, Boston 14, Massachusetts. 

The Joint Anny-I^avy-NDIiC Tropical Deteriora¬ 
tion Inforvhation Center^ which operated under con¬ 
tract with the George Washington University during 
the war, has been transferred to the National Research 
Council under a contract between the Navy Depart¬ 
ment and tlie National Academy of Sciences. The 
project has been renamed The Prevention of Deteri¬ 
oration Center. The functions of this project are: 

(1) to maintain and operate a coordination center; 

(2) to maintain personal contact with all work on the 
prevention of deterioration; (3) to act in a cf>nsnlt- 
ing and advisory capacity on deterioration; and (4) 
to <ionduct certain studies in this field at the request 
of the Armed Forces. 

The 125ih anniversary celebration of the Philadel¬ 
phia College of Pharmacy and Science was held on 
22 February in Philadelphia, At ceremonies in the 
college auditorium representatives of nearby univer¬ 
sities and colleges, learned organizations, and profes¬ 
sional societies heard a review of the influence of the 
founding Quakers on Philadelphians institutions, pre¬ 
sented by Dr. George Urdang, director of the Amer¬ 
ican Institute for the History of Pharmacy, Madison, 
Wisconsin. 

The National Registry of Bare Chemicals, Armour 
Research Foundation, 35 West 33rd Street, Chicago 
16, Illinois, lists their new needs as follows: thia- 
naphthene; coniferyl alcohol; uridylic acid, d- or 
l-fenchone; ornithin; azuleue; diphenyl phosphate; 
3,4-dihydroxy pyridine; trimetbylene diamine; tetra- 
methylene diamine; pentamethylene diamine; humic 
acid; 2-phenyl cyclohexanol; 1,1-dibrompropane; stro¬ 
phanthidin; digoxigenin; digitoxigenin; periplogonin; 
cyclobutane; pyrithiamine; 1-rhamno ascorbic acid; 
d-arabo ascorbic acid; a- or fi-angelica lactone; tri¬ 
butyl boron. Please communicate regarding these di¬ 
rectly with tlie Registry at the address given above. 


M^diigs 

Three lectures on Electrical Communication—Its 
Boots and Branches will be given by Dr. J. Owen 
Perrine, assistant vice-president, American Telephone 
and Telegraph Company, in the auditorium of the 
Wagner Free Institute of Science, Montgomery Ave¬ 
nue and 17th Street, Philadelphia. The subjects will 
be; ^'Entangling Alliances of Electricity,” 12 April; 
“Waves, Carriers of Power and Information,” 18 
April; “Radar and Microwaves,” 26 April. Lectures 
are to begin at 8:00 P.M.; admission is free. 

The newly formed Eastern Association of Electro¬ 
encephalograph ers will meet at the Graduate Club of 
the Institute of Living, Hartford, Connecticut, at 1: 00 
P.M., Friday, 12 April 1946, at which time a draft of 
the constitution and bylaws will be presented by the 
Organization and Program Committee. Military ex¬ 
perience in electroencephalography will be discussed 
by Dr. Milton H. Elibbe, who will speak of the Army, 
and Dr. Charles B, Henry, who will report on Navy 
data. This is the second meeting of the group. 

Elections 

Officers of the Washington Academy of Sciences for 
1946 are: Hugh L. Drydcn, president; F, G. Brick- 
wodde, secretary; Howard 8. Rappleye, treasurer. 
Vice-presidents representing the Affiliated Societies 
are: Francis M. Defandorf, Philosophical Society of 
Washington; T. Dale Stewart, Anthropological So¬ 
ciety of Washington; Frank Thone, Biological Society 
of Washington; Leo A. Shinn, Cheraied Society of 
Washington; Carl F. W. Muesebeck, Entomological 
Society of Washington; Alexander Wetmore, Na¬ 
tional Geographic Society; Louis W. Currier, Geo¬ 
logical Society of Washington; Frederick 0. Coe, 
Medical Society of the District of Columbia; Gilbert 
Grosvenor, Columbia Historical Society; L. Edwin 
Yocum, Botanical Society of Washington; William 
A. Dayton, Washington Section of the Society of 
American Foresters; Prank B. Scheetz, Warfiington 
Society of Engineers; Francis B. Silsbee, Washington 
Section of the American Institute of Elcotrioal Engi¬ 
neers; Walter Raraberg, Washington Section of the 
American Society of Mechanical Engineers; Mario 
Mollari, Helminthological Society of Washington; 
Chester W. Emmons, Washington Branch of the . So¬ 
ciety of American Bacteriologists; Clement L. Gamer, 
Washington Post of the Society of American Military 
Engineers; Herbert Grove Dorsey, Washington Sec¬ 
tion of the Institute of Radio Engineers; Owen B, 
French, Washington Section of the American Society 
of Civil Engineers. The elected members of tiie 
Board of Managers for a term of three years axe Max 
A. McCall and Waldo L. Schmitt* 
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International Netvs 


Dr, Moss O, Harri$on, Sterling professor of biology, 
omoritnB, Yale University, and chairman of the Na~ 
tional Bosearch Council, has been elected foreign asso¬ 
ciate of the Aoad^mie de Mddeoine, Paris. 

Dr, Bernard E. Bead returned in March to Shanghai 
to take up his duties as the newly appointed director 
of the Henry Lester Institute of Medical liosearch, 
1316 Avenue Hoad, Shanghai. In spite of the war, 
the library of this Institute is intact but now lacking 
the American journals published since December 1941. 
The Institute would appreciate gifts of these journals 
or of any other medical publications made during the 
war years. 

Dr, E, A. Kreiken, one of the Netherlands astrono¬ 
mers on Java, has written recently to Dr. Bart J. 
Bok giving further details about the suffering of Indo¬ 
nesia. A recent issue of Science (1945, 102, 642) an¬ 
nounced that Dr. Aernout de Sitter, director of the 
Bosscha Observatory at Leiubang, and Dr. Chr. W. 
Martin had died in Japanese prison camps, and that 
Mr. J. Utterdijk was lost in the sinking of a trans¬ 
port- This is confirmed by Dr. Kreiken, who adds 
that Dr. O. V. Simonow and Mr. Witlox, both of the 
Bosscha Observatory, have also died in captivity. 
The only two survivors of the seven Dutch astrono¬ 
mers on Java are the former director of the Bosscha 
Observatory, Dr. J. G. E. G. Voflte, and Dr. Kreiken. 

Dr, Kreiken states that the Bosscha Observatory 
lies beyond the narrow, so-called “protected” zone 
around Bandoeng. It bus been impossible for him 
to obtain infoimiation about its condition, but he is 
not hopeful. Dr. Kreiken's own library was totally 
destroyed when his house in Soerabaja was burned. 

Dr, H, D' Booij, Laboratory of Medical Chemistry, 
Leyden (Willem Warnaarlaan 9, Sassenheim, Neder¬ 
land), is greatly interested in all papers concerning 
applications of physical chemistry in biology and 
medicine. He has available some reprints of his 
papers for exchange. 

Dr, Ferdinand Schoofe, professor of pharmacy at 
the School of Pharmacy, University of lAhge, Bel¬ 
gium, who spent some time at Tale in 1927, writes to 
Clifford S. Leonard, of the University of Vermont, 
as follows: 

The XJaiversity of Liige remained open all the time 
of tike war, but our laboratories were working in very 
bad eondltions: want of coal, of gas, of light (blaok^ 
out), of ehenadeals, and even of distilled water. The 
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students had to bring with tliem every day a liter of 
distilled water bought at a high price in the town. 

During the bombardment by the allied forces (ac¬ 
cepted with the hope of approaching liberation) and 
later on during the period of robots (V-1 and V-2) 
thrown by the Germans, we passed several dangerous 
hours in the shelters. During the months of December 
1944 and January-February 1945 I was living and 
sleeping in the cellar of my home; I received there 
several students for their examinations. But Miig dan¬ 
gerous period is now over and wo try to forgot it; 
but what we shall never forgot are the cruelties of the 
Teutons. 

We are thankful to the allied forces and espocioUy 
to the Americans, our liberators. Indeed the Americans 
delivered Lifego in September 1944. On this occasion 
T met hero several American professors, for instance Col. 
Gates of Ann Arbor. I received several times at my 
home a young and sympathetic assistant professor, 
Capt. Gordon of Columbia University; ho kindly accepted 
my request that he lecture to my students concerning 
research on the estimation of alcohol in the blood. 

I have been very busy the last years, but now I attain 
the age limit (70 years); from the beginning of 1946 
I am emeritus, legally obliged to rest, but feeling myself 
still healthy, I shall try to keep on working as long as 
possible, but no more doing any compulsory work. . . . 

Dr, Pitirim A. Sorokinj professor of sociology at 
Harvard University, bos been elected a foreign mem¬ 
ber of the Koyal Academy of Science of Bel^gium in 
the class of the political and moral scienocs. The 
honor was granted at a recent meeting. Dr. Sorokin 
is a native of Russia, where he was a member of the 
faculty of the University of St Petersburg, and has 
been at Harvard since 1930. 

Prof. Dr. M, Minnarrt, director of the Observatory, 
Utrecht, Holland, in a letter dated 26 November 1945 
to Dr. A. H. Rosentiial, of the Scophony Corporation 
of America, tells of his being in a hostage camp near 
s’Hcrtogenbosch from 1942 to 1944 and of the diffi¬ 
culties encountered in obtaining food during the winter 
of 1944r-45. In March 1945, the Germans invaded the 
observatory, removing everything from the workshop 
and emptying nearly all of the buildings. They did 
hot take away instruments or books, nor did they have 
time to destroy the machines. At present there are 
three times as many students as normally, but there is 
a lack of books and instruments; those cannot be pur¬ 
chased abroad because Holland cannot make available 
any foreign exchange for this purpose. Just before 
the start of the war the Phoiometrical atlas of the 
solar spectnm was published. Further, Dr. Houtgost, 
working on the Fraunhofer lines, has shown that the 
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displacement is noncoherent Mr. H. C. Van de Hulst 
studied the light-scattering on small globules of some 
wave lengths extension, while Dr. Minnaert has exe¬ 
cuted the detail photometry of the moon according to 
the reciprocity law. 

The 112th annual meeting of AAAS has come to 
a close. The meeting was held under great difficulties 
in the overcrowded city of St Louis, but some 2,300 
people were finally registered, and attendance at at 
least one of the evening lectures approximated 3,500. 

The official business of the Association was finished 
at a meeting of the Council called for 4:00 P.M. on 
Friday, 29 March. Dr. J. B. Conant was in the chair, 
and approximately 35 Council members were present. 
Several reports were received from the Executive 
Committee, and the usual last-minute resolutions were 
introduced. It was announced that the next meeting 
is to l>c held in December at Boston. 

The affair contained one item of more than gen¬ 
eral interest, because at the request of Dr. Arthur 
Compton, Dr. Conant outlined the new plan for inter¬ 
national control of atomic energy which had been an¬ 
nounced to the press the night before by the State 
Department through Secretary Byrnes. The report 
proposes a new method of energy control through the 
production of nonexplosive or denatured materials 
which would be the output of atomic energy plants in 
the various countries. At one stage in the process of 
manufacture, according to President Conant, the ma¬ 
terials would be dangerously explosive, but it was felt 
that these materials could not be surreptitiously stored 
or diverted to the manufacture of high explosives 
without knowledge of the controlling authority. The 
basis of the new plan seems to hinge on the adequacy 
of the denatured materials which are to be the output 
of the plants. The denatured materials are practically 
irreversible into dangerous elements because compli¬ 
cated manufacturing plants and an enormous per¬ 
sonnel would be required to accomplish this end. 

The entire issue of Science for 26 April will be 
devoted to aummariziug the scientific papers and re¬ 
porting the business accomplished at the St. Louis 
meeting. 

The International Council of Scientific Unions will 
meet in general assembly in London on 22-24 July 
1946. Meanwhile its Executive Committee has held a 
meeting in London attended by representatives of 
most of the International Unions adhering to the 
Council. In welcoming the Committee at its opening 
session Dr. A. V. Hill, foreign secretory of the Koyal 
Society, pointed out that science in its own interest 
must remain an international concern and that the 


future of civilization itself depends upon the dose 
cooperation of scientific men throughout the world. 

The heavy toll of recent years on those prominent 
in the field of international science was revealed by 
the list of members of the Committee who had died 
since its last meeting: 11 Marohese Marconi and Baron 
Joji Sakurai, vice-presidents; Sir Arthur Eddington, 
president of the International Astronomical Union; 
Prof.' Nicola Parravano, president of the Interna¬ 
tional Union of Chemistry; Sir Albert Seward, presi¬ 
dent of the International Union of Biology; Dr. 
Philippson, general secretary of the International 
Union of Physics; and General Bourgeois, former 
vice-president, representing the International Union 
of Gkiography. 

The President of the Council, Prof. C. Fabry, who 
has since died, had been compelled to resign on ac¬ 
count of ill health, and Dr. H. R. Kruyt was elected 
vice-president in his place. 

The Entomological Society of British Columbia held 
its Forty-fifth Annual Meeting at Lytton, B. C., on 23 
February. The following officers were elected for 
1946: A. W. Finlay, New Westminster, honorary 
president; G. il. Hopping, Vernon, president; M. H. 
Hatch, University of Washington, Seattle, vice-presi¬ 
dent (Coast); J. D. Gregson, Elamloops, vice-presi¬ 
dent (Interior); H. B. Leech, Vernon, secretary- 
treasurer; W, G. Mathers, Vernon, auditor; and H, 
Andison, Vernon; G. P. Holland, Kamloops; J, R. J. 
L. Jones, Cobble Hill; J. Marshall, Suznmerland; and 
Q. T. Mockridge, Cloverdale, advisory board. 

Oxford University has accepted a collection of hooks 
on ethnology from the library of the late Dr. R. R, 
Marett, and also a grant of 1,200 pounds from the 
British Empire Cancer Campaign for chemical re¬ 
searches in the Dyson Perrins Laboratory relating to 
carcinogenic hydrocarbons, oestrogenic agents, and a 
differential growth inhibitor, 600 pounds of the grant 
to be earmarked for the provision of a special ap¬ 
paratus, and the remainder for the provision of fees 
and laboratory expenses for two research assistants. 

Gen, Georges Perrier, 74, died at his home in Paris 
in February 1946. For many years Gen. Perrier was 
General Secretary of the Association of Geodesy of 
the International Union of Geodesy and Geophysics. 
This work is now being carried on at the former ad¬ 
dress, 19 Rue Auher, Paris 9", by P. Tardi, “Secretaire 
Adjoint.” Gen. Perrier was a member of the French 
Academy of Sciences. In the early years of the 
present century he was the leader of geodetic eapedi- 
tions in South America, Nortii Africa, A 
Syria, 



In the Laboratory 


A Vibrating Muller for the Preparation of 
Dispersions of Fine Pigments 
for Electron Microscopy ^ 

Habold C. O’Bbeen, Jb. 

St, Joseph Lead Company, Monaca, Pennsylvania 

In the preparation of flue pigments for examination 
in the electron microscope it is often difScult to break 
apart the smaller aggregates of the material. Where 
it is desired to resolve the ultimate particles in the 
micrograph, a considerable amount of work must be 
exerted upon the pigment. 

A small portion of pigment, oil, and plastic are gen¬ 
erally placed upon a flat glass plate, and a hand 
muller is used to press and grind and thus disperse 
the powder in the matrix. From a solution of the 
mixture a thin dim is cast upon water and forms a 
support for the included pigment particles (i). Some 
other aspects of the technique involving solvents and 
the wetting of pigments have been described (5). 

In the mulling of flne-particle pigments such as 
carbon black the aggregates remain unbroken in the 
film between the muller and the glass plate. 

A new mechanical vibrating muller (Fig. 1 ), greatly 
increases the work exerted upon such a pigment mix- 
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ture. It consists of a 110 -volt A.C. electromagnetic 
vibrator unit, to which is attached a hardened steel 
mulling head. The mulling head is very slightly con¬ 
vex so that more perfect contact with the glass plate 
is obtained. The vibration occurs in an arc with the 
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mulling head shaft as its radius. A handle on the 
vibrator unit permits hand-mulling concurrent with 
the vibrating effect 

The use of this device results in greatly increased 
work upon the pigment through direct contact and 
through the transfer of energy by vibrations in the 
matrix. By this method the time and effort required 
to disperse ultimate particles is substantially de¬ 
creased. 
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A Note on the Silencing of 
Air«stirring Motors 

W. H. Ebebhabdt 

California Institute of Technology, Pasadena 

Air-stirring motors are often viewed with dispar¬ 
agement in the laboratory because of the rather large 
amount of noise which attends their use. This noise 
may be traced to four sources: ( 1 ) that arising from 
the turbulent discharge of air from the comprossed 
air lines into tubing connecting with the motor; ( 2 ) 
that due to air rushing through the pipes and the 
connecting tubing; (3) that inherent in the use of an 
air motor, i.c. bearing noise and the clear tone of 
audio-frequency which is associated with all turbines; 
and (4) that resulting from the air rushing out of 
the small escape ports generally provided in the flat 
surface on top of the motor. Of these sources, the 
first and fourth are by far the most important because 
of both the intensity and the mucous character of the 
noise arising from them. The devices suggested here 
have been found very useful in reducing to a very 
large extent the noise from these two sources. The 
second and third sources enumerated are of smaller 
importance, but their contribution to the total noise 
may be minimized by suitable choice of connective 
tubing and by judicious oiling. 

The noise associated with the discharge of air 
through a regulating valve from the compressed air 
lines into the connecting tubing may be reduced 
greatly if the air flow is controlled not by this valve, 
but rather by a screw clamp operating on the tubing 
a few inches from its junction with the air line. If 
the air is supplied at high pressure, it will probably 
be fonnd necessary to wire the tubing onto the outlet. 
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It is thought that the procedure suggested here is 
effective because the turbulence resulting from the dis¬ 
charge of air under a high-pressure gradient at a 
sharp corner is eliminated and replaced by laminar 
flow past the constriction caused by the screw clamp. 

The source of sound waves in connection with air 
discharged through the escape ports is undoubtedly 
the sharp edges of these ports. If the edges could 
he rounded and their radius of curvature increased, 
the noise would probably be reduced greatly. How¬ 
ever, such a process is not generally desirable because 
it effectively requires reconstruction of the motor. 
The same end may be accomplished by clamping over 
the motor a small glass funnel, the diameter of which 
is less than that of the top of the motor but is suf¬ 


ficiently la^ to pemut the funnel to cover the escape 
ports. The 2i-iR. funnels generally available in chem¬ 
ical laboratories have about the correct diameter so 
that they fit readily over the top of the motor 
may be held in place by many simple devices. The 
length of the stem is not critical; a very short stem 
seems to be as satisfactory os a long stem and is cer¬ 
tainly much less in tlie way. The device presumably 
depends in its operation upon minimizing the relasca- 
tion oscillations from the escape ports, deadening the 
sound resulting from the oscillations which remain, 
and avoiding further oscillations by discharging the 
ah’ at a smaller rate and in a state more nearly ap¬ 
proaching laminar flow. Little or no effect upon the 
efficiency of the motor has been observed. 


Letters to the Editor 


Safeguarding Science in the NSF 
The great interest of aciontists in the' various bills 
proposed to support sciontifle research is amply reflected 
in the continuing articles in Science, 

It seems to me that scientists must not lose sight of 
the fundamental values in such appropriations. They 
will be valuable directly in proportion as they are valu¬ 
able for research that is genuinely an effort to seek after 
the truth. They will become less valuable, and may 
even become a menace, if they are not protected at the 
outset so that the unvarnished truth may be sought 
after and properly published in the scientific journals 
now available for that purpose. 

The history of all federal appropriations for educa¬ 
tional research must bo carefully scrutinized. There 
have been instances whore funds for such purposes have 
been deliberately utilized for the production of propa¬ 
ganda to support the program of a given bureau or of 
a bureaucrat. Such utilization of funds will be con¬ 
demned by all true scientists wherever they are. 

One of the questions seems to bo whether or not it 
is not better to obtain the money first and set up the 
safeguards afterward, and the rather competent stato- 
ment is made that there is a certain amount of politics 
in connection with all funds available, whether it be 
within the great privately controlled researcli institu¬ 
tions or whether it be in public-supported research insti¬ 
tutions. However, it is my opinion that it is very much 
better at the outset to put up every available safeguard, 
even at the risk of losing the appropriation, than it is 
to attempt to set up these safeguards after the bill or 
bills are written and entrenched interests established. 
One has only to look at the ludicrous findings of the 
so-called fact-finding boards*’ in instances already 


reported to know that no mathematical genius could ever 
have found the facts reported in the time that was avail¬ 
able, coming out with figures that were identical for 
diverse industries. The layman can only look at the 
figures and say the fact finders were told what to find. 
The same sort of figures have been reported in the press 
in regard to what constitutes a sustaining diet ior our 
people, and then the figures and results reported indi¬ 
cated that a large portion of the American citizens could 
not obtain a sufficient diet. An actual Cfxamination of 
the basis for the figures indicated rather clearly that a 
very large portion of our citizens had bad eating habits, 
but such a conclusion did not support the purpose of 
the interested bureaucrats. It must be evident to all 
scientists that this sort of thing is a waste of pubUe 
funds and would become undesirable from the standpoint 
of scientists themselves. 

M. W, WnLOH 

ISIS Sedgwick Street, Chicago 

On the New Kilgore-Magnuson Bill—S. 1850 

The new Kilgore-Magnuson Bill (8, 1860) inevitably 
is disappointing to anyone who believes in the efficacy 
of the democratic tradition as accepted in this country. 

It concentrates power in the hands of too few persons. 

It does not derive its authority from the ^’scientlfle 
people,” great and small. Its great defect is the easo 
with which it can lead to regimentation. The Admlnis-^ 
trator provided in this new bill, together with the Board, 
appointed by the President, and the Committees which 
the Administrator appoints, will be exorcising power 
without the consent of the governed. These are the mott ^ 
and women who actually do the work and who alone are 
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Buffieieutly eloae to the thiaking which miderliea eclen- 
tiflc advaaoe. No good eah come from excluding them 
from the operation of a eeientide organization. This 
bin attempts to legislate into existence a profoundly 
disturbing sot of administrative devices. 

A bill, In order to be acceptable, should contain as a 
minimum, the following provisions: 

A Constituent Assembly ^ould be called by the Presi¬ 
dent, consisting of representatives, selected by the Presi¬ 
dent, from the various forms of institutions of learning, 
colleges and universities, research institutes, industrial 
laboratories, and government services, lay and military, 
existing throughout the country. 

Recommendations to the President should issue from 
the deliberations of this Assembly and its appropriate 
functional committees, including primarily nominations 
to a responsible Board of Directors. 

The Board of Directors should be appointed by the 
President from among the nominees, with the consent 
and advice of the Senate. This Board should have the 
powers usually exercised by such Boards in nonprofit 
membership corporations. The Momlwrs of this Board 
should devote as much time to the Corporation as may 
be necessary to its proper functioning and the carrying 
out of its objectives. The Board should formulate its 
own rules of procedure. The Board sliould bo respon¬ 
sible at all times to the ^ * Scientific People, * * represented 
in an Assembly of Members, which should succeed to the 
authority of the Constituent Assembly. 

The functions of the Board should include: 

(1) Carrying out the policies of the Corporation. 

(S) Recommending to the President, for his clmice, 
candidates to servo as Administrator. The Administra¬ 
tor should be responsible to the Board and see to carry¬ 
ing out the purposes of the Corporation. 

(3) Appointing the Members of tho Scientific Com- 
I mittees, on the advice of tlie Administrator, the Commit¬ 
tees appointing their own Chairmen. 

(4) Making appropriations and grants and appointing 
fellows and scholars on the recommendation of the Scien¬ 
tific Committees, and in accordance with regulations 
made by the Board, with the advice of the Scientific 
Committees. 

Alkhed E. Cohn, Member Bmeritua 
Bochefetter Institute for Medical Research 

The Amino Acid Composidoo of Proteins and Foods 

H. B. Vickery and H, T. Clarke {Science, 1945, 102, 
454r-450) have questioned the practice of computing tho 
results of amino acid determinations upon a uniform 
basis as employed in our monograph (The amino acid 
composition of proteins and foods, Springfield, Ill.: 
C. C. Thomas, 1946). 

Pour or five years ago, when contemplating tho writing 
of this monograph, the various methods for presonting 
wnino add data were discussed with a number of work¬ 
ers in the protein field. The ekdest method, from the 
author^’ point of view, would have been to copy the data 


in the literature and to present the figures as per cents 
by weight of substance analyaed in some cases, as amino 
add nitrogen in per cent of total nitrogen in others, 
or as per cent by weight corrected for '^moisture'' and 
^^ash’’ in others, etc. A second method would have 
been to calculate all the data as amino add nitrogen in 
per cent of total N. Although this procedure is useful 
for many purposes, we did not consider it as suitable for 
a monograph designed primarily for food chemists. A 
third method, used by Murrill, et ed, {J. bioh Chem,, 
1940, 133, 521), appeared to be most suitable for our 
objectives. 

How intelligible would the first procedure be to the 
average person whom we believed would use this mono¬ 
graph! It would impose a considerable burden on those 
who wished to compare tho results by a number of in¬ 
vestigators on the same protein. For example, amino 
acid values of casein may be given by one investigator 
as per cent of a sample of commcrdal casein as analyzed 
(Nc=13.6 per cent); by another, os per cent of the 
casein corrected for ‘‘moisture'' and “ash" (N=:14.9 
per cent); a third author may hydrolyze a sample of 
casein and then calculate the quantity of “pure" casein 
used from a nitrogen determination on tho hydrolysate, 
taking 15.7 as the per cent of nitrogen in casein; etc. 

In order to facilitate comparison of analytical data 
on the same protein by diiferent investigators, we chose 
an extension of the third method of presentation, 
namely, calculation of all values to 16 per cent of N, 
In an attempt to prevent any misunderstanding of our 
purpose, tho original nitrogen values upon which tho 
calculations rested are presented in all except a very 
few instances, and even in these cases tho reasons are 
explained in the text. Furthermore, repeated examples 
of how tho data in the tables are to be used are given. 
For instance, on pages x and xi of the Introduction we 
say: “As all the data in the tables are calculated on 
tho basis of 16 percent of nitrogen, it is only necessary' 
to know the nitrogen content of the protein in order to 
calculate the data In the tables to give tho approximate 
amino acid composition of the preparation. If the pro¬ 
tein contains 18.6 percent of nitrogen on a moisture and 
ash free basis, then the values in the proper table arc 
18 6 

multiplied by the factor Other examples 

are also given horo and throughout. 

This type of presentation was repeatedly tested'before 
publication by presenting papers containing those cal¬ 
culations at protein symposia such as the American 
Ohemical Society at Cleveland, the Cereal Chemists Meet¬ 
ing at Minneapolis, the Gibson Island Conferences, and 
a half dozen other meetings and seminars, as well as by 
the distribution of much of the data to government 
agencies and groups interested in food chemistry. At 
no time was any adverse criticism made of the manner 
of presentation. 

Our monograph was designed primarily to present to- 
the food chemist the widely scattered literature on the 
methods and results of protein analysis in the most use¬ 
ful and practical form. Wo have sincere doubts concern- 
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lug the adviBability of presenting original data onljr in 
this type of monograph. While, if each table had been 
devised on the basis of a currently accepted value of 
nitrogen of a pure protein, then it would have been 
incumbent on the food chemist to make the conversion 
to the factor he was using for estimating the protein 
content of the diet. The factor is almost always C.25. 
We felt that the protein chemist was equally prepared to 
perform the reverse Calculation. It is quite true that 
many arguments against this practice may be presented, 
including those stated many years ago by Kossel, the 
venorabie nature of \vho8e views does not necessarily im¬ 
part increasing force. The fact remains that * ‘ N x 6.26 * * 
is not only almost universal, but it is incorporated into 
the food and food laws of almost every state in the 
Union, Almquist (Nutritional Conference, Oregon State 
College, March 1046) said in this couiiectiou: While 
it has been shown that this conversion factor differs 
from 6.25 for certain single foodstuffs, the fact that 
they are ultimately mixed and accounted for in pre¬ 
pared feeds on the basis of a 6.25 protein factor is 
ample justification for retaining this factor/* 

Although we used the N X 6.25 calculation in this 
monograph, we repeatedly mentioned its limitations and 
certainly did not advocate it as a general practice in 
protein chemistry. In fact, in two tables on the amino 
acid composition of selected plant and animal proteins, 
prepared by one of us for a recent textbook (Kleiner *a 
Suman hiocheinistry, 8t. Louis: C. V. Mosby, 1945), 
only the industrially important corn gluten, wheat gluten, 
soybean proteins, and yeast proteins are calculated to 
16.0 per cent of nitrogen. The remaining 14 proteins, 
being considered purified products, are given on the 
basis of the best available nitrogen values. 

Thus, the so-called calculation error is nullified when 
the amino acid values are employed in the manner which 
we designated. However, because the amino acid data 
could be misconstrued, in spite of the precautions taken, 
we contemplate presenting the data in the forthcoming 
revision of this monograph as grams of amino acids per 
16 grams of nitrogen in the sample. It is hardly neces¬ 
sary to point out that the actual values given and the 
mode of calculation to purified proteins or crude food¬ 
stuffs remains unchanged. 

B. J. Block 

New Toric Medical College 

Flower and Fifth Avenue Hospitals, New Toric City 

U. Bollinq 

Cooper Hoad, Soarsdale, New York 

Amioo Adds in Food Materials 

E, J. Block and D. Bolling*s recent publication (The 
amino acid composition of proteins and foods. Spring-, 
field, Ill.: Charles C, Thomas, 1945) contains 14 tables 
presenting the amino acid content of a variety of ‘*puro’* 
and mixed proteins from animal and plant sources. The 
percentage of amino acids in those proteins is uniformly 
^eulated from an assumed 16 per cent of nitrogen in 
each protein. Of course, the usual procedure was fol¬ 


lowed of determining the nitrogen in the material to 
bo examined and then multiplying by 6.26 for conversion 
to protein. 

This procedure of stating the amino acid content of 
the protein has recently been sharply criticised by H. B, 
Vickery and H. T. Clarke (Science, 1945, 102, 464-466). 
They argue that since the nitrogen conversion factor for 
casein, edestin, and a very limited number of proteins 
is known, such factors should have been used and not a 
uniform factor based on 16 per cant of the nitrogen in 
the protein. Surely they are correct in insisting that the 
nitrogen-to-protein conversion factor, when definitely 
known, should be used. But, how many proteins, with 
known nitrogen content, have been isolated in a sufli- 
oiently pure state to make possible the erection of 
extensive tables on the amino acid content of proteins 
or foods f Not many, as compared with the number of 
foods and feeds. 

In nutrition we are interested in the amino acid dis¬ 
tribution in the foodstuff itself, such as wheat, meat, 
milk, eggs, etc., and not in the amino acid content of a 
single protein constituent of the foodstuff, except for 
fundamental studios in protein chemistry. 

Consequently, Block and Bolling could do little else 
than follow the method they used, especially since they 
included in the tables such complex protoin mixtures as 
tankage, meat scraps, fish meal, feathers, liver, grass, 
yeast, oats, linseed meal, etc. There are no occxirate or 
even proposed conversion factors for such complex pro¬ 
tein mixtures. 

Historically, Armsby once proposed the term "true 
protein** of feeding materials for the basis of deter¬ 
mining the protein roquirement of animals. He did this 
because it was known that there existed in plant materials 
considerable unorganized nitrogen, assumed to bo of 
non-nutritive value. The Agricultural Chenust measured 
the "true protein** of a feeding material, by the use 
of Stutzer *b reagent, a copper compound supposedly 
effective as a precipitant of all protein nitrogen. Such 
a procedure is no longer followed. Yet, if one converts 
the nitrogen of an alfalfa hay to protein by the use of 
the conventional factor of 6.26, he must realize the gross 
error involved. There is no conversion factor for nitro¬ 
gen to protein in food materials that is at all uniformly 
or even approximately reliable. 

With this situation, what can be donef Adopt the 
plan of expressing the amino acids of a food or a feed 
material as per cent (1) of the dry material or (2) of 
the dry, fat-free material. We do this today for many 
constituents such as calcium, magnesium, etc> No at¬ 
tempt is made to express such constituents as per cent 
of the ash or of the complexes in which they exist. Use 
the weight of the free amino acid and not the anhydride. 
When the amino acid content of a food is expressed on 
the dry basis, it would be desirable to have the analysts 
accompanied by the amount of fat in the sample, espe¬ 
cially for those products such as meat, where the fat 
content is extremely variable^ These are the preferred 
methods. Or, (3) express the amino acids of a food 
or a feedstuff as per cent of the total nitrogen eithor 
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on a fat and water*free baais or aa the material occurs. 
Again use the weight of the free amino acid and not 
ite anhydride. This procedure is in part a reversion 
to the elemental system so far as nitrogen is concerned^ 
auch as is now used for calcium, magnesium, potassium, 
phosphorus, etc., in food materials. 

At one time most of these elements were expressed as 
the oxides such as K^O (potash) for potassium and 
PjOg (phosphoric acid) for phosphonis. The **oxide 
system * ^ is still in vogue in the fertilizer industry except 
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for trace elcmentB and nitrogen. But enrdy the adop* 
tion of the elemental ^tem for foodstuffs was a pro*' 
gresslTe step. 

Such a procedure as is proposed under (3) Still lacks 
absolute accuracy due to the fact that not all of the 
nitrogen of a food material is of known nutritive value. 
But the method is not clouded with hypothetical con¬ 
version factors. 

B. B. Haet 

Department of Bioohemitiry, University of Wi^conein 
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One world or none: a report to the public on the full 
meaning of the atomic bomb* Dexter Masters and 
Katherine Way. (Eds.) New York: Whittlesey House, 
McGraw-Hill, 1946. Pp. x-}-79. (Illustrated.) $1.00. 

Since the publication of the Smyth report this book 
is perhaps the most significant which has appeared on the 
subject of the atomic bomb. It is a collection of skill- 
fully edited articles written by the men who laid the 
scientific foundations on which the bomb was constructed; 
by tho men who built the bomb; by those who were the 
official War Department inspectors of the destruction 
wrought by the bomb; by those who realize its implica¬ 
tions for the world—in short, it is written by those who 
Icmw about the bomb* Those of us who wish to live out 
our years in this world, who want some assurance that 
our children will also live out their years, can do no less 
than to listen to these men and ponder the message they 
carry. 

Who are the authors of this significant book? Niels 
Bohr, A. H. Compton, H. II, Arnold, Hans Bcthe, E. U. 
Condon, Albert Einstein, Irving Langmuir, Walter Lipp- 
mann, Philip Morrison, J. R. Oppenhelmor, Louis Ride¬ 
nour, Frederick Seitz, Harlow Shapley, Leo Szilard, 
Harold Urey, Eugene V. Wlgner, Oale Young, and the 
Federation of American Scientists. They are the men 
who know. 

What do they tell us, these men who hnowt Philip 
Morrison, one of the official War Department inspectors 
begins the book by giving a grim picture of the damage 
done at Hiroshima, and he speculates on the basis of 
observed facts about the damage a similar bomb might 
do in New York. Harlow Shapley, Harvard astronomer, 
next proceeds to discuss atomic energy as it operates in 
the sun and stars, thus providing a basis for imdor- 
atanding man^s efforts to release this energy on earth. 
E. P. Wigner discusses the roots of atomic energy, ex¬ 
plaining what atomic energy is and how it operates in 
a bomb, and Gale Young tells about the industrial pos- 
aibilities of atomic energy. J. R. Oppenheiiner, the man 
who directed the actnal buildiiig of the bomb writes about 


it 08 ^ * the new weapon ’' and points out that'' the release 
of atomic energy constitutes a force too revolutionary to 
consider In tho framework of old ideas.’’ Gen. H, H. 
Arnold, former chief of the Army Air Forces, presents 
a soberiug picture of air power in any future war. His 
chapter is followed by what the present reviewer believes 
to be one of the most important sections in the book. It 
is by Louis Ridenour and is entitled: There is no de¬ 
fense.” As a member of tho famous Radiation Labora¬ 
tory of the Massachusetts Institute of Technology, he is 
perhaps best equipped to discuss the problem of defense 
against an atomic bomb. After reviewing the facts, his 
conclusion is brief and to the point: Thxkj& is no PB- 
rsNBE, E. IT, Condon continues in a chapter on ”The 
New Technique of Private War” by outlining the in¬ 
creased possibilities opened to the aabotour and the agent 
provocateur. If the reader raises a skeptical eyebrow, he 
is reminded that the authors of this book are serious 
scientists and not writers of scientific fiction. 

Frederick Seitz and Hans Bethe attempt an estimate 
of how close is the danger of atomic warfare and warn 
that it is much closer than we dream. Irving Langmuir 
lucidly outlines the stages in un atomic arms race and the 
alternatives to such a race. He points out that we can, 
and must, find a basis for amicable living with Bnssia 
and is in favor of stopping the production of atomic 
bombs and dismantling the plants which produce them if 
these steps will insure peace, 

Harold Urey assumes the mantle of Jeremiah when he 
asks the question (and it is far from a rhetorical one); 
' ‘ How Does It All Add Up f ” He concludes that ” it all 
adds up to the most dangerous situation that humanity 
has ever faced in all history.” Leo Szilard raises the 
problem of whether an atomic arms race can be averted 
by an inspection system, and Walter Lippmann examiues 
the question of the international control of atomic energy, 
Albert Einstoin points a way out—a way he feels is 
only course, that of vesting military power in a world 
state. Finally, the Federation of American Beientlsts, 
in a summary of tho Issues, warns that survival is at sttdiv 
and issues a clarion call to action. 






Api^ 9) I9i6 

Yef| BurriTEl is at staka—laer^j personal and 
^ individual survival but the survival of i>ur nation, of 
other nations, and of civilisation itself. 

The facts assembled in this book provide a vision of 
wiiat atomic energy can do in a world which uses It for 
constructive and peaeeful purposes. But these same facts 
point to the inesoapable conclusion that while ^'the na¬ 
tions of the world can have atomic energy and much more, 
thoy cannot have it in a world where war may come. ’ * 
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The Royal Society 1660^1940: a history of its administta- 

tion tmdor its chartars. Sir Henry Lyona FJR.S. Cam- 

bri^m; At the Univ. Press; New York; Macmillan, 

1944. Pp. X + 354, (Out of print.) 

As the late Sir Henry Lyons has stated in his Intro¬ 
duction, this is not the complete history of the Koyal 
Society: ''This account of the way in which the Society 
carried on its businoss at different periods will provide 
the groundwork for a fuller discusaiuu of its iniluonei; 
on the advancement of science; it also records the con¬ 
ditions under which the more eminent of its Fellows 
carried out their researches and discoveries. The com¬ 
plete history of the Society has not yet been undertaken, 
and It may well require the united efforts of several 
workers to deal with so wide a field of activity. * * 

Nevertheless, this book contains a surprising amount 
of information about the origin of the Society and the 
i^SO years of science in England since its establishment. 
Many interesting ridelights of scientific history are in¬ 
terspersed between the discussions of the financial prob- 
hnns and administrative organization of the Society 
which are its principal concern. It is amusing to learn, 
for oxomplo, that the Boyal Society was accused of 
taking sides with the American colonists during the 
ilevolutlon because it advocated the use of Benjamin 
I'^ranklln^s pointed lightning rods, and that the King 
himself tried to persuade the Society to rescind its 
roBolution. 

Although the original founders of the Eoyol Society 
Were mostly scientists who met for the purpose of criti¬ 
cally examining new discoveries and theories, the scien¬ 
tific purpose of the Society was often lost sight of, and 
scientists were actually in the minority until 1S60. 
ilvon Samuel Pepys was president (a good one, to bo 
sure) during the two years when Newton’s Prinoipia 
was being pubUshed. Incidentally, it was Sir Isaac 
Newton, first man of science to be knighted, who was 
re^onsible for the fact that the Boyal Society now meets 
cn Thursdays, since he was occupied at the mint on 
Wednesdays (the Society’s original meeting day) during 
the first years of his presidency. Despite the presiden¬ 
cies of such well-known men of science as Newton and 
Sir Joseph Banks, the Boyal Society was more of a 
cultural than a scientific insritution until the middle of 
the Nineteenth Century. Since IfifiO, however, the So¬ 
ciety has become the leader of sdeailflo thought in Great 
Britain and a unique institution in the world of science, 
like an venerable institutions, it is sometimes slow to 


Dunbar^s 

PSYCHOSOMATIC 

DIAGNOSIS 

pioneer work pushing back the frontiers of medi¬ 
cine _indicating the relation of psyche and soma 

in the most important disease syndromes. Fland¬ 
ers Dunbar’s clear, well-organized volume, result 
of a 12-year study at Columbia, is fascinating read¬ 
ing as well as a long-time useful reference. 

3rd printingy 760 pp., $7.60 


Gantfs 


EXPERIMENTAL BASIS 
FOR NEUROTIC BEHAVIOR 

This unique new study by W. Horsley Gantt of 
Johns Hopkins reports on a painstaking original 
experiment — demonstrating and measuring emo¬ 
tional, conflict-induced, disorders and neuroses in 
dogs. Basic, significant material on experimental 
psychology. 

es7 pp., itlus.y $4.50 


GeseJl & Amatruda's 

DEVELOPMENTAL 

DIAGNOSIS 

In this eminently readable, abundantly illustrated 
volume is offered the practical fruit of thirty-five 
years of basic research in child development at the 
famous Yale Clinic. The normal pattern of child 
behavior growth, normal deviations, and abnormal 
mental development are clearly described in clini¬ 
cal detail. 

460 pp., 116 Ulna., $6.60 


* SCI. 6/46 

I PAUL a HOEBEa INC.. Publishers 

Madloia Book Dept of Harper ft Brothers 

* 49 B. SSrd Street Nev York 16, K. T. 

I 

^ Please send me: .. 

I □ On approval □ Charge □ Check end, 

I Name 


Address 










486 


SCUSNCB 


Vol. loa, No. 2675 


changCi and it is soznething of a shock to learn that 
the uncomfortable benches in use for generations were 
not replaced until 1939, when ‘'others of modern type 
more suitable for meetings which lasted long and dO'* 
monded the close attention of the audience’’ were in¬ 
stalled. 

As treasurer of the Royal Society for many years, 
Sir Henry Lyons had access to its records and was well 
qualified to write its administrative history. The great 
wealth of information in this book concerning the finances 
and administration of the Royal Society make it par¬ 
ticularly useful to specialists in the history of science. 
Inasmuch as there has been no comprehensive history of 
the Society for a hundred years, the book should also 
be of interest to those who are not specialists for it is 
much more than a treasurer’s report. Each chapter has 
a useful short bibliography and there is an excellent 
index. It is to be regretted that this book was published 
in such a small edition that it is already out of print. 

Joel W. Hedopeth 

Game, Fiah and Oyster Commission 
£ooJcport, Texas 
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Need for a Meania^ftil B.S. Degree 

Advisory Committee oo Scientific Personnel 


Scientific groups have been much disturbed by the 
ofiicial interpretation of the Starnes-Scrugham Act of 
1944, the so-called “Veterans Preference Act.” This 
Act provides that: 

No minimum educational requirements will be pre¬ 
scribed in any civil-servicc examination except for such 
scientific, technical, or professional positions the duties 
of which the Civil Service Gommission decides cannot be 
performed by a person who does not have such education. 
The Commission shall make a part of its public records 
its reasons for such decisions. 

Before the passage of this Act the Civil Service 
Comiriission had automatically prescribed a four-year 
college education or its equivalent as the basic educa¬ 
tional requirement for examinations for probutiunal 
appointment in the P-1 and P-2 grades in the pro¬ 
fessional and scientific services of the Government. 
The restrictions in this Act on the use of minimum 
educational requirements, therefore, appeared a clear- 
cut case of the reduction of standards in the Federal 
scientific Civil Service. Recently the sentiment among 
scientists against such apparent lowering of standards 
became so strong that the National Academy of Sci¬ 
ences and the National Research Council became 
interested in the problem, and letters signed by Dr. 
Frank B, Jewett for the Academy and Dr. Ross G. 
Harrison for the Council were written to many scien¬ 
tific societies. They suggested that the scientific 
societies consider the matter and express their opinions 
in formal communications to the government officials 
dealing with the subject. As a result, a great number 
of letters have come to the National Academy of 
Sciences and the National Research Council, express¬ 
ing the deepest concern over this problem. 

The Advisory Committee on Scientific Personnel has 
given mucli time to the consideration of the Veterans 
Preference Act as it bears upon the matter of educa¬ 
tional requirements for Federal positions. It has 
discussed the matter with the CSC and with veterans' 
organizations. In all these discussions it has been 
recognized by everyone that it is to the best interest 
of neither the government service nor the veteran to 
place any but the most highly qualified persons in the 
scientific staff of the Federal Government. The only 
point at issue, therefore, has been the long-time effect 
of the given clause on the quality of the scientific 
Civil Service. 

Perhaps the most important single point raised in 
the Congressional disoussions precedi^ the passage 
of the Stamea-Serogham Act was the reliability of 


the Bachelor of Science degree as a measure of aear 
domic accomplishment. It was pointed out frequently 
that the standard for the B.S. degree in American 
colleges and universities is a hi^ly variable quantity. 
In some oases a stiff professional curriculum is re¬ 
quired, while in others, work in the major subject is 
extremely limited and much of that work may, in fact, 
consist of courses in the teaching of the subject and 
may therefore yield little in professional training of 
the type required for scientific work in the Govern¬ 
ment. There is also considerable variability as to 
nature and number of collateral courses prescribed. 
If the B.S. degree is to be demanded m a require¬ 
ment and strictly adhered to, it might result in snob 
absurd cases, for example, as that where a near 
graduate of a highly technical institution with a large 
percentage of required courses in the field would be 
turned aside, while the holder of a degree from an 
institution which required only the weakest major 
could be accepted. The point made by the veterans’ 
orgatiizations and many in Congress was that a cri¬ 
terion such as the B.S. degree could be demanded with 
oonskteney only when it was, in itself, a consistent 
measure of accomplishment or when it at least could 
bo depended upon as the best available guarantee of 
a minimum level of preparation. 

The ACSP believes the situation to be highly un¬ 
fortunate, because it seems quite cleat that a first line 
of defense against dilution has been lost by the 
removal from Civil Service entrance provisions of the 
requirement of a B.S. degree. It is possible to retreat 
to a second line of defense, which would mean the 
setting up of particular credit requirements sudi as, 
for example, 30 credit hours in the major subject and 
strongly contributing minor subjects. The obvious 
disadvantages of such a requirement need hardiy be 
emphasized. It may be pointed out, however, that 
if only the credit requirements in chemistry, for ex¬ 
ample, be stated (e.g. 30 credits) and, as is required 
by law, posted in public places throughout the land, 
this may well act as. an incentive to candidates to 
confine their training to the base minimum of such 
courses without eollateral courses. And if additional 
collateral courses in neighboring fields be specified, 
it may in thedong run serve to set up the CSC as a 
curriculum influence of importance in Ameiiean col¬ 
lege practioe. It would be better it eurrietda were 
establii^ed by departnmnts in ike interest of 4 sound 
training rather than in the interest df meeting smfie 
particular formula laid down by ^ C8C. 
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This problem might not be deemed bo important if 
employment by the Federal Qoremmient were a minor 
factor in the whole scientiflo employment pattern. 
It IB already a major factor in eertain fields, and its 
importanee may extend to other fields as time goes 
on. Furthermore, the problem of meaningful B.S. 
degrees extends far beyond the Civil Service. The 
weakness of this degree as a oriterion has frequently 
been embarrassing throughout the war period. It was 
a big factor in the Selective Service situation. Had 
professional B.S. curricula existed, it is possible that 
the Selective Service System would have been able 
to use them as criteria of minimum preparation for 
use in screening out those who should be given spe¬ 
cial consideration as scientists, thus obviating some 
of the cases of flagrant misassignments of scientific 
personnel. In assigning Federal fellowships or Fed¬ 
eral monies for students in the early part of the war, 
the lack of such a reoognixed curriculum, or at least 
of some recognized standard of minimum preparation 
in the fields of interest, was felt. 

Discussions on the proper type of organization for 
the mobilization of scientific personnel in wartime 
have been numerous during the war and since y-«I 
Day, many of those have taken place among military 
personnel. Perhaps some type of organization simi¬ 
lar to the Medical Corps will arise in time. If so, 
scientists will need to be commissioned from civil life 


on tike basis of accomplishment. Again, a meaningful 
B«S. degree is necessary. 

The present National Research Foundation Bill, 
sponsored by Senators Magnuson, Kilgore, et ah^ 
(S. 1850), calls for the establishment of fellowships 
for advanced study. The same problem of threshold 
preparation for applicants will arise, and the exis¬ 
tence of a meaningful B.S. degree would again be 
useful. The dominant role of American scientific 
education in the world today will mean that foreign 
students will come here more and more and that onr 
students will go abroad. The American degree will 
then become to a greater and greater extent world 
currency in this field. It would be better in this con¬ 
nection, too, if a more uniform measure of accom¬ 
plishment were represented by our B.S. degree. 

These are indications that the Federal Government 
is being called on more and more frequently to deal 
with persons on the basis of their academic accom¬ 
plishments. The law and regulations based on the 
law require the existence of definable terms. The 
B.S. degree at the present time is frankly not a 
sharply definable term. The ACSP is not presuming 
to suggest any particular action, but does feel a re¬ 
sponsibility to present to the scientific population a 
situation which seems worth describing and which 
does seem to merit most thoughtful consideration. 


Canadian Researches on BAL (British Anti-Lewisite) 

Leslie Young 

D^artment of Biochemistry, University of Toronto 


O NE OF THE OUTSTANDING ACHIEVE¬ 
MENTS in the field of chemical warfare 
research in^World War II was the discovery 
by Peters, Stocken, and Thompson of the antidotal 
action of 2,3-dimeroapto-propanol (BAL, British anti- 
lewisite) to lewisite and other arsenical compounds. 
Two reviews of work on BAL have been published 
recently. The first of these was by Peters, Stocken, 
and Thompson (^), and the second, which dealt par¬ 
ticularly with researches on BAL in the United States, 
was by Waters and Stock {11). The purpose of the 
preseut article is to review briefly some researches 
on BAL conducted on behalf of the Directorate of 
Chemical Warfare, Department of National Defence, 
Ottawa. 

on BAL was started in Canada late in 1941. 
The first investigation undertaken was a comparison 
of Hie antidotal aotivity and toxicity of BAL with 
ttkose of a series of vriAted oonqpptinda. In the course 

Hiibla ware «$^thcsised 


(4, 12): 1,2-diinercapto-ethane, 1,2-dimcrcapto-pro- 
pane, 1,3-dimercapto-propane, 1,2,3-trimcrcapto-pro- 
pane, 1,2-dimercapto-n-butane, l,3-dimercapto-2-pro- 
panol, 2,2'-dimercapto-diethyl ether, 3,3^-diinercapto- 
dipropyl ether, and 2,2'-dimeroapto-dii8opropyl ether. 
These compounds, together with 1- and 2-mercapto- 
propane and 2-mercapto-ethano!, were tested for 
antidotal activity to lewisite and toxicity when ap¬ 
plied to the skin of the rat (^, 12). None of the 
compounds tested was found to be superior to BAL 
as an antidote to lewisite. Although none of the 
monothiols tested showed antidotal activity under the 
above conditions, all the dithiols and the trithiol 
studied gave evidence of some antidotal activity. 
Only in the case of l,3-dimeroapto-2-propanol did H^is 
activity approach that of BAL, however, and this com¬ 
pound proved to be much more toxic than BAL. 

Bats usually die within 24 hours after the appHca- 
tioip, of lethal amounts of lewisite (2xLP«o) to the 
dein. Almost invariably, however, the of the 
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iinimalR ate saved if BAL is applied to the dosed 
area of skin not later than two hours after dosing 
with lewisite. Even when treatment with BAL is 
delayed for a longer period, the animals sometimes 
survive (ff). Protection against the systemic effects 
of lewisite in rats also occurs when BAL is applied 
to a akin site other than that contaminated with lewis¬ 
ite {15)j or when BAL in propylene glycol solution 
b administered by intramuscular injection (13). Pro¬ 
tective action is also obtained when BAL is applied 
to the skin two hours, or sometimes even longer, 
before application of lewisite to another area of skin 
(15) —a finding which can be explained by the low 
rate of percutaneous absorption of BAL in the rat 
(10, 15). 

When applied to fbe skin of the rat, BAL exerts 
an antidotal action to sodium arsenite ( 2 xLD 5 q) 
administered by intraperitoneal injection {2). When 
rats are dosed intraperitoneally with lethal amounts 
of cadmium chloride, they sometimes survive if 
treated percutoneously with BAL. There Ls evidence, 
however, that under some conditions deleterious 
effects follow the administration of BAL to rats poi¬ 
soned with cadmium (^). 

The finding of the Oxford workers (3) that there 
b an increased urinary excretion of arsenic following 
the administration of BAL to rats dosed with lewisite 
was confirim‘d and extended. Whether BAL is ap¬ 
plied to the skin site contaminated with lewisite, or 
to a separate site (14), or given by intramuscular 
injection (13)^ the arsenic content of the urine ex¬ 
creted (luring the 24 hours after dosing with lewisite 
(O. 6 XLD 50 ) is markedly increased when the BAL is 
given immediately, one or six hours after the lewisite. 
When the administration of the BAL is delayed for 
24 or 48 hours the effect on the urinary excretion of 
arsenic in the succeeding 24 hours is much less 
marked. The fecal excretion of arsenic is not in¬ 
fluenced to a significant extent by BAL treatment. 

Although BAL exerts an antidotal action in sodium 
arsenite poisoning, its influence on arsenic excretion 
under these conditions is slight (< 2 ). On the other 
hand, whereas rats given intraperitoneal injections 
of cadmium chloride (O.fixLDso) show almost no 
urinary excretion of cadmium, they excrete consider¬ 
able amounts of cadmium in the urine when also 
treated with BAL. This tends to prevent the accumu¬ 
lation of cadmium in the liver which occurs when 
BAL b not adminbtered (1). 

Radioactive BAL, t.e. 2,3-dimercapto-propanol with 
radioactive sulfur (S*®) incorporated in the molecule, 
was synthesized (7) and used in studies of the 
absorption and metabolism of BAL (5, 8, 9). The 
radioactive compound was obtained by allowing 23 - 
dilm>mo-propanol to react in methanol with sodium 


hydrosulfide which had been prepared from hydrogen 
sulfide containing 

BAL penetrates skin rather slowly. In experi¬ 
ments with radioactive BAL the average rate of per¬ 
cutaneous absorption of BAL in the rat over a period 
of six hours was found to be 0.38 mg./cm.^ skin/hour 
(S). This value is of the same order as that obtained 
in preliminary experiments on the rate of absorption 
of BAL from human skin (5), When radioactive 
BAL dissolved in propylene glycol is injected intra¬ 
muscularly into rats, it passes rapidly from the site 
of dosing, for almost no b present in the dosed 
muscle six hours after injection (9). 

In experiments in which radioactive BAL b ad¬ 
ministered to rats percutaneously (8) or intramuscu¬ 
larly (5^), is distributed throughout the organbm 
and, apart from somewhat higher concentrations in 
the intestine and its contents and in the kidney, it 
does not appear to accumulate preferentially in any 
of the main organs. The most striking feature of 
such experiments is the rapidity with which b 
excreted in the urine. For example, after an intra¬ 
muscular injection of a solution of 20 mg. of radio¬ 
active BAL in propylene glycol, the amounts of S®® 
present in the urine at 6, 12, and 24 hours after in¬ 
jection corresponded to 45.5, 71,0, and 81.3 per cent, 
respectively, of the radioactive BAL adminbtered 
(i>). A similar rate of excretion of S®® is observed 
when radioactive BAL b adminbtered to the rat by 
application to the skin (8). Studies of the thiol 
content of the urine and other observations suggest 
that little of the S®® in the urine of rats dosed with 
radioactive BAL b in the form of unchanged BAL 
( 5 ). 

The work described above was supported by grants 
from the Directorate of Chemical Warfare, Depart¬ 
ment of National Defence, Ottawa, Canada. Grateful 
acknowledgment b made to the*Director of Chemical 
Warfare for permbsion to publish the present article. 
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Thiamine Deficiency and High Estrogen 
Findings in Uterine Cancer and in 
Menorrhagia ^ 

J. Eritest Atrb and W. A. G. Bauld 
Gyne-cytology Laboratory, Royal Victoria Hospital 
JtfcGill University, Montreal 


While studying vaginal and cemeal cytology smears 
for a diagnosis of uterine cancer, the observation was 
made that over two-thirds of the 150 cases proven to 
be cancer showed evidence of abnormally high cndog> 
eiious estrogenic activity. This observation assumed 
a greater significance when postmenopausal cases of 60 
and 70 years of age manifested a cytology picture of 
estrogenic cornification similar to that of a young 
woman in the regenerative phase of the sex cycle. 

The quantitative production, metabolism, and excre¬ 
tion of the estrogens is even today obscure. Blood 
assays have proven unsatisfactory, and urinary levels 
are a measure of the excretion but not of the endog¬ 
enous level. Our studies lead us to believe that per¬ 
haps the simplest and most sensitive measure of endog¬ 
enous estrin at our disposal today is the specific hor¬ 
monal cornification reaction manifested in the cells of 
the squamous epithelium of the vagina. 

In humans and in monkeys the estrogens manifest 
their presence in the vaginal mucosa by a cornification 
cliange in the cells, first described by Allen (1), which 
is accompanied by proliferation of the vaginal and 
cervical squamous epithelium. This growth change is 
related to the deposition of glycogen in the squamous 
cell, which is mediated and jcontrolled by the force of 
the estrogenic stimulus. The vaginal epithelium of the 
average postmenopausal female is made up largely of 
basal cells which contain no glycogen, and cornification 
is absent. Under the influence of the estrogenic hor¬ 
mone the deposition of glycogen may be brought about, 
and'Cornification of the squamous cells occurs whether 
the subject be postclimacteric or following oophorec¬ 
tomy. This was demonstrated in monkeys by Robert¬ 
son, Maddux, and Allen (-27), and in humans by 


• Thi(i work aided by a grant from the Ortho Research 
^undatlon. The authors wish to express appreciation to 
£??■ ^ ^'rnaer, N. W. PhUpott. and J. S. L. Browne for 

valuable advice and cooperatfon in the preparation of the 
work; to the NCtritlgn Laboratory of thejKoiH Dnlrerslty 
CUnio; and to tXrs. w. Andreae and M, Hoffman for their 
asststanoe ahd advice In regard to the thiamine levels and 
liver function tests, respectively. 

Acknowledgment with thanks is made to the following com- 
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yerk C?tty ;Wlntbrop Comical Company, Windsor, 
io; Ayerst, HcKetina and 


hemical Company, Windsor, 


Ww X^rk City 1 ChariM 4 Prbsgt and Com- 
Pkny, Uontreal: and Vrank W. Homer, Ltd., Uontreal. 


Krumm (13)» We have confirmed the latter’s obser¬ 
vations in our own laboratory. We have found fur¬ 
ther confirmation of the estrogenic activity by study¬ 
ing the endometrium of senile patients suffering from 
cancer of the cervix. Many of those showing oomifi- 
caiion in the smears also exhibited endometrium iden¬ 
tical to that found in an active regenerative phase, 
while in other cases the estrogenic stimulus was suffi¬ 
cient to produce a picture of glandular hyperplasia. 

The findings of various investigators using labora¬ 
tory animals would appear to indicate that liver dam¬ 
age may be induced by dietary deficiency which results 
in interferonoe with estrogen inactivation. Biskind 
and Biskind (J) demonstrated that in female rats the 
liver loses its ability to inactivate estrogen in vitamin 
B-eomplex deficiency. Addition of brewer’s yeast to 
the diet was found to restore the inactivating mecha¬ 
nism (5). The amount of estrogen inactivated by the 
liver could be controlled at will by withholding the 
vitamin B complex or by restoring it to the diet. 

Singher and his associates (18) have demonstrated 
that thiamine and riboflavin are essential in the me¬ 
tabolism of estradiol by liver slices. The inactivation 
of estradiol is dependent upon the concentration of 
these vitamins in the liver, and they state that it seems 
possible that these vitamins may be involved in estro¬ 
gen metabolism through their role as members of an 
oxidative enzyme system. 

It has been recognized that menorrhagia and metror¬ 
rhagia may occur early in the course of cirrhosis of 
the liver (12), and the work of Qyorgy and Goldblatt 
(.9) and of others has demonstrated that cirrhosis of 
the liver is known to result from nutritional deficiency. 
Sources of the B complex have been shown to protect 
the liver against a variety of toxic agents such as 
lead, arsenic, and dimethylaniloazobenzene, which 
cause functional and morphologic damage to this 
organ. In addition to this evidence, Gk)ldberger (8) 
has shown that menorrhagia may occur in pellagra. 

Plnous and Graubard (15), in studying estrogen 
metabolism in seven women suffering from cancer of 
the uterus, concluded that these cases metabolized the 
estrogen in an abnormal manner. Their most striking 
finding was that the total estro^n urinary output 
after estrone and progesterone administration showed 
only a slight or negligible increase. The fact that the 
estrogen could not be accounted for might be explained 
on the basis of a liver block. 

In treating women suffering from menorrhagia, 
metrorrhagia, and other disorders with large doses of 
B oomplex and liver extract, the Bisidnds (^) report 
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oorreetion of the ftmotional disorders in a high per-* 
oentage of coses. 

For the past year we have studied 180 ambidatory 
gynecologio cases suffering from menorrhagia or 
amenorrhoea. While these patients were not acces¬ 
sible for biochemical assays, it was found possible to 
add to the clinical findings the simple estrogen deter¬ 
mination in the cytology smears before and after 
administration of thiamine chloride and the other con¬ 
stituents of the B complex and liver extract. While 
these studies have not been published or completed as 
yet, one salient feature has been noted, viz., that some 
definite relationship exists between the intake of B 
complex and the rise and fall of the estrogenic levels 
in the body as manifested by the cornification counts 
in the vaginal smear. Clinically, uniform improvement 
has been shown in cases other than those proven to 
have an inflammatory etiology, and the cytology smear 
findings have given us additional laboratory evidence 
to help explain why improvement occurred. In some 
cases we have found a dramatic drop in the cornifica¬ 
tion level after administration of B complex, as if 
some part of this preparation were acting specifically 
in the elimination of the estrogen. It is regrettable 
that urinary estrogenic levels were not followed at 
the same time. One might expect that if a block were 
actually present in the liver, the blood levels and the 
vaginal cornification would be high and the urine levels 
low. Coinciding with a drop in the cornification level 
subsequent to B-complex administration, the urinary 
estrogen should increase. (Further cases are being 
studied with a view to verifying this.) Also, the evi¬ 
dence would be more complete if liver function tests 
were available to assess damage such as might inter¬ 
fere with elimination of the estrogens. 

Whether or not the accumulation of uncertain 
quantities of various estrogens in the body would 
act as a carcinogen to the susceptible Mullerian tis¬ 
sues and the glands of the breast is open to question. 
It is known that estrogen is essentially a growth- 
promoting hormone acting most specifically on the 
endometrium, which, during each monthly cycle, 
undergoes the most rapid growth occurring physio¬ 
logically in the body. Its effect is also specifically 
exerted upon the squamous epithelium of the vagina. 
But this same type of epithelium covers the cervix, 
shows the same cyclic growth changes, and is the tissue 
most commonly involved in malignancy in the human 
female. 

The role of the estrogens in inducing proliferation 
of the vaginal epithelium was described in castrate 
monkeys by Allen (J8) and has since been confirmed 
in humans by Shorr and others (d). As a result of 
the injection of estrogens an enormous growth in the 
vaginal epithelium can be indueed, associated with 


an Jmereasa in the number of growing bulbs idong 
the basement membrane, the oeUs of which eostam 
many mitotio figures. Allen has cautioned that the 
increased incidence of malignant change following 
administration o£ estrogens to oanoer-suaceptiblc 
strains of animals must serve as a warning to the 
potentialities in the human. While the short life-^eyde 
of mice permits an early recognition of what is car*^ 
einogenic, the same influence acting upon human tis¬ 
sues during the same fraction of a lifetime might 
produce a malignant growth in man. Therefore, it 
seems possible that errors of diet leading to persistent 
or intermittent deflciency of such elements as thiamine 
might cause a persistent estrogenic growth stimula¬ 
tion over a period of years which, acting upon a ^loous 
minoris resistentiae” such as on erosion, ultimately 
produces a malignant neoplasm. 

Prom our own experiences wo may recall eases 
where we must incriminate on estrogen in the develop¬ 
ment of cancer. The development of carcinoma in the 
breast following weekly injections of an estrogen 
for menopausal therapy is in itself inconclusive evi¬ 
dence. But when such cases occur time and again, 
they assume greater signifloance. Dr. J. S. Henry 
(XO) has reported two oases in whom the administra¬ 
tion of stilbestrol over a period of many months was 
followed by the finding of malignant growths in the 
uterus. 

It has been found that the implantation of ovarian 
tissues into mice produced oanecr of the breast in 
oaneer-suBoeptible animals, and it was thought from 
this that some secretion of the ovary played a role in 
the production of cancer. It has long been recognised 
that certain eoal tar products produce cancer with 
greater certainty than any other known chemical or 
physical irritant. The chemical structure of the 
responsible substance has been found to be similar 
to that of some of the active substances in the sex 
hormones. 

Bhoads (16) has presented evidence to show that 
in rats the administration of one of th^ two-bensene- 
ring Bubatances, ^^butter yellow,” will result in the 
development of cancer when their diet consisted of 
polished rice and carrots. If liver or yeast was added 
to the basal diet, no cancer occurred. Here, clearly, 
was an experiment in which a dietary constituent, rich 
in its content of the vitamins of the B eomples^ was 
protective against induced cancer. 

A recent suxrey of evidence of estrogenic activity 
in 62 granulosa cell tumors has been made by 
son, Dockerty, and Mussey (11)* They stated that 
^'evidence of byperestrinism is affor^d in our seri^ 
by symptoms of precocious pubertyi iuinenoh*hb^ 
ttad poAt mraopausal bleeding.” 
liferg^ endometriuzb in 67 per 0 ent of 
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In 38 pOBtmenopftttftal patknta who had grannloga 
cell tumor they reported 21 per eent as showing an 
independttit endometrial earcinoma^ and in one-third 
of these eases oaxemoma of the breast with axillary 
metastms also developed. They eoneluded that “this 
phenomenon of oo-existent ovarian, endometrial and 
mammary carcinoma in the human being' bears a 
marked similarity to Ihe results of experiments on 
laboratory animals in which estrogen stimulation ap¬ 
pears to be a factor in carcinogenesis.” 

During the course of making routine oytologic.il 
studies on some of our gynecologic bleeders, three eases 
were encountered in whom similar cytology findings 
prompted us to investigate the nutritional biochemical 
status of these patients. 

The three cases were 14, 29, and 64 years of age, 
respectively. The first was suffering from pubertal 
bleeding which followed a total dental extraction. 
The other two showed evidence of malignancy in cytol¬ 
ogy smears, as described so expertly by Papanicolaou 
and Traut {14). All were bleeding excessively, and 
all showed abnormally high estrogen levels in the 
cytology smears as well as thiamine deficiency when 
their urinary excretion levels were analyzed by Dr. 
Andreae, of the Nutrition Department of the McGill 
University Clinic. 

In the present investigation the vitamin status was 
estimated by a vitamin-toleranoe technique. Follow¬ 
ing a vitamin-free supper the urine from 12:00 mid¬ 
night to 8:00 A.M. was collected in a bottle contain¬ 
ing acetic acid. In the morning, after a vitamin-free 
breakfast, an intramuscular injection of 1 mg. thia¬ 
mine and 1 mg, riboflavin was given and the urine 
collected for the subsequent four-hour period. Both 
specimens were analyzed—by the thiochrome metliod 
of Wang and Harris (1043) {19) for thiamine, and 
by the Perrebee {7) method (1940) for riboflavin. 
Patients with below-normal excretion values were 
classed as deficient in thiamine and/or riboflavin. 

The other vitamin B factors measured were normal 
in amount. Liver function tests were taken on all 
cases with uncertain results. The first ease showed 
a prolonged prothrombin time, and the second an 
abnormal oephalin flocculation test (plus 2 in 24 and 
48 hours) I while the third idiowed a bromsulfalein 
retention of 10 per cent Dr. M. Hoffman, who has 
studied liver function tests intensively, states that no 
single test has as yet been elaborated to assess liver 
damage, and it is poesible to have liver damage suffi¬ 
cient to interfere with estrogen elimination without 
this damage being detectable by the tests at present 
at out disposaL 

The endoznetrial patterns in these cases verified the 
high eetiiogen )evda shown by ^totogy ecmitts. In the 
first W ekshs veiyiiig degrees of active hyperplasia 


were found. An endometrial biopsy was not obtained 
in the third case. 

The most striking feature, however, was the evi¬ 
dence of growth manifestations in the 29-yoaT-old 
case, who exhibited most unusual evidence of prolifer¬ 
ation in the squamous tissues of the cervix. Cytology 
smears taken from the cervix and vagina showed many 
eornified cells, but in addition there were many imma¬ 
ture and anaplastic squamous oells with huge nuclei 
showing numerous chromatin bundles. Atypical cells 
were found showing all grades of variability from the 
normal basal ceil to the most bizarre malignant type 
of cell with the nuclear heteroplasia characteristic of 
cancer. These findings appear the more remarkable in 
that no cancer was visible clinically—only a suspicious- 
appearing erosion encircling the external cervical os. 
Following surgery, the lesion from which these cells 
had become desquamated was located. Pathological 
study left an element of question, however, when one 
pathologist diagnosed a squamous intraepithelial car¬ 
cinoma, while another diagnosed it as “preoanoerous 
secondary hyperplasia” of the cervix. 

The tissue study in the case of the 14-ycar-old case 
of pubertal bleeding proved interesting also. Grossly, 
the tissue was thick, abundant, and polypoidal, while 
microscopically, various areas presented an appear¬ 
ance of overstimulated proliferative glands with 
mitosis and adenomatous formation such as would 
make the pathologist think twice before eliminating a 
diagnosis of precancerous change if found in a 40- 
year-oid. Yet such a diagnosis would seem fantastic 
in a child of 14 years I 

The third case exhibited a typical squamous carci¬ 
noma of the cervix, an early small lesion, but a rapidly 
growing undifferentiated neoplasm. 

One might readily expect that a cancerous victim 
in the throes of cachexia might show justification for 
deficiency, but investigation into the dietary intake 
reveals that in the two cases of neoplasm, the lesions 
were early and asymptomatic except for the bleed¬ 
ing, The 29-year-old case was suffering from chronic 
constipation, abdominal cramps, and nausea brought 
on by solid food, which restricted her to a liquid or 
soft diet. In addition, she was a moderately heavy 
drinker. 

The other case revealed excellent nutrition exter¬ 
nally, but she admitted that she dieted constantly to 
keep her weight down, and analysis of her diet re¬ 
vealed an inadequate thiamine intake. 

Nutritional Studies 

It perhaps seems remarkable in these days of 
smentifio enlightenment and dietary refinement tbat 
deflmenagr would occur irrespective of the economic 
ctatdc of the patient It has long been a general 
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feeling among gynecologists that dietetics were not 
directly ocAioorned with the production of pelvic 
pathology, and that the need for vitamins in par¬ 
ticular was generally overstressed. It would seem 
logical that the average person with a normal appe¬ 
tite for the various staple foods should not develop 
a deficiency due to an inadequate intake. A study 
of thiamine physiology and metabolism reveals evi¬ 
dence to indicate that this substance would appear 
to bo particularly vulnerable to intermittent or 
chronic depiction without gross deficiency in the diet 
as a whole. This tendency would appear to depend 
upon the fact that little thiamine is stored in the 
organism and the amount is sufficient only to main¬ 
tain proper life for a few days. A daily intAke of 
thiamine is necessary, and the organism absorbs 
only enough for the immediate needs, the excess being 
destroyed or excreted. More is required when alco¬ 
hol is imbibed or when a high carbohydrate diet is 
taken. Fats; on the other hand, spare thiamine. 
This may account for the finding of deficient levels 
in well-nourished but obese patients who are con¬ 
stantly dieting. We have found that a vicious cycle 
may occur, as anorexia and constipation frequently 
develop in the presence of a deficiency. Therefore, 
the greater the anorexia the more • pronounced the 
deficiency. 

With so much discussion of vitamin therapy 
nowadays, one might be led to believe that they are 
a '^cure-all.” The truth, however, is that vitamins 
are only nutritional elements, and to say that a vita¬ 
min would cure a deficiency or a disease resulting 
from a deficiency is simply to say that a well- 
balanced diet, properly absorbed and utilized, would 
have prevented the disorder. 

After observing the consistency of finding **3” 
deficiency in so many gynecologic cases, one naturally 
wonders if half the population may be deficient. If 
BO, the reported findings would lose much of their 
significance. But this is not the case. Dr. Andreae 
reports that of the cases in the Royal Victoria Hos¬ 
pital tested because of a suspected deficiency, only 
one in eight has been proven to be deficient. Further, 
our own controls of nongyneoologic cases reflect the 
same normalcy. 

Speculation arising from an analysis of the find¬ 
ings in the eases herein presented suggests the in¬ 
ference that the thiamine deficiency was causally 
related to the pathological conditions found. A 
possible mechanism to explain functional bleeding 
and the development of a malignant growth in the 
estrogen-susceptible pelvic tissues presents itself. Is 
it possible that the dietary deficiency, acute in the 
case of pubertal bleeding, and chronic in the two cases 
of cancer, produoed some barely demonstrable liver 


damage which was sufficient to inhibit this organ from 
conjugating the estrogens necessary to permit their 
inactivation T Is it possible that the aoeumulation of 
the estrogenic substances produced the overgrowth 
of the endometrium, resulting in endometrial hyper¬ 
plasia with its characteristic bleeding f And is it 
possible that as a result of such liver damage the 
estrogen accumulating in the system, unable to escape, 
continually exerting its growth stimulation upon the 
pelvic tissues over a period of years, leads to an actual 
carcinoma T 

SUMMART 

The finding of abnormal estrogenic activity coupled 
with thiamine deficiency in cases of menorrhagia and 
uterine oancer suggests a possible etiological correla¬ 
tion between the dietary deficiency, the abnormal estro¬ 
gen level, and the pathological lesion. 

The specific element deficient in these cases was 
thiamine, while the other B factors were normal. 

Preliminary report of the evidence is made in this 
small series while more extensive studies on a large 
series of cases arc being pursued. 

Cornificatlon in cytology smears was used to study 
estrogenic activity, since the present study was 
prompted by cytological findings; the method is 
simple, practical, and reasonably accurate. The 
urinary estimation measures only the amount ex¬ 
creted, and if liver impairment actually is present, 
the quantity excreted would not give a true index of 
the amount retained in the body. 

Further studies are being undertaken in which 
estrogenic, urinary, and Cornifioation levels are being 
compared before and after thiamine administration 
in cases proven to be deficient. 

Supplement, Since the original submission of this 
paper, further cases have been investigated. Of 20 
oases suffering from proven uterine cancer, 90 per 
cent of these were found to have a low thiamine ex¬ 
cretion coupled with an abnormally high endogenous 
estrogen level. The average thiamine excretion level 
was found to be less than half the average levels 
found in a control group which showed normal estro¬ 
gen levels. 

Of the 20 cancer cases studied, 20 per cent showed 
also a deficient excretion of riboflavin. • 

A similar group of menorrhagic patients was studied 
and showed the same oo-relation of thiamine defloiency 
and an abnormally high estrogenic level. 

In an attempt to explain why some eases develop 
menorrhagia and others oancer, the time element may 
enter the picture. Since most people develop a fixed 
habit of diet, a dietary error over a period of time 
would tend to produoe a dironic d^iency. If this 
acts on the human liver in (he same way as in animafa^ 
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it would aeem Ipgioal that even email amounts of 
estriui not being inactivated by the liver would ao- 
cumulate in the body and at the same time act as a 
chronic growth stimulant to the estrin-susceptible 
tissues, viz^ the pelvic organs and possibly also the 
glands of the breast. 

The fact that dietary errors tend to be chronic is 
shown in certain of our cancer oases, where even after 
cure, or a remission of months or years, they return 
to the same habits of diet and continue to show thia¬ 
mine deficiency. While we must also consider the 
possibility of an internal metabolic defect leading to 
the deficiency, this would tend to be countered by 
the fact that with correction of dietary intake the 
deficiency was corrected in our cases. Whether or 
not those oases require an increased quantitative in¬ 
take of these essentials to maintain a normal level 
remains to be investigated. 
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The Antibacterial Activity of 
Protamine Zinc Insulin ^ 


CONCLUSIOKS 


When we couple the findings with the background 
of what has been proven in animals, there appears to 
be excellent circumstantial evidence to suggest that 
the nuthtional deficiency may have been a primary 
factor leading to the malignancy. 

Whether this low thiamine excretion is due to an 
actual primary dietary deficiency or to some internal 
metabolic change is a subject for further investigation. 
In either case, if this hypothetical mechanism proves 
to be correct, it means that we are presented with the 
means not only of diagnosing uterine cancer by cyto- 
logical findings but of actually detecting a potential 
cancer-producing mechanism even before the cancer 
develops 1 Two simple tests would be used: (1) a 
cervical cytology test, which would tell (a) if the 
person had uterine cancer, and (b) if not, whether 
the endogenous estrogen level was abnormally high, 
in which ease the second test should be done; and (2) 
a test of the urinary thiamine level 

The finding of a combination of low thiamine and 
abnormally high estrogen could be recognized as a 
da^erous precancerous linkage. Recognition of this 
would permit correction and possible prevention of 
the cancer, 

Ko single track of investigation yields a conclusive 
answer to the cancer enigma, but when we piece to¬ 
gether title evidence of animal experimentation, cyto- 
pathological, hormonal, and nutritional findings, there 
seems to be evidence that progress in the right direc¬ 
tion is being made. 
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Carol Houck Bollenbaok and Sidney W. Tox 
Chemistry Section, Iowa Agricultural Experiment 
Station, Afnes 

As part of a program of chemical and biological 
study of proteinaceous antibacterials (^), it seemed 
desirable to test the effect of protamine insulin com¬ 
binations of the kind used routinely in the control 
of diabetes (J). The antibacterial property of the 
protamines, clupeiii (5), and salmine (7), had pre¬ 
viously been reported. Protamine sulfate prepared 
from shad of the Sacramento River by one of us 
(S.W.F.) bos also been found to possess comparable 
activity (-2), The experiments recorded below indicate 
that protamine is able to act os an antibacterial, even 
though combined in a relatively insoluble form with in¬ 
sulin. 

The tests were conducted on cultures of Lactobacil¬ 
lus arabinoaus, Staphylococcus aureus, and Escherichia 
coU. Both the supernatant liquid of centrifuged 
protamine zinc insulin preparations and the whole 
suspension, with appropriate controls, were tested. 
All tests were run in solutions buffered by phosphate. 
The contents of the tubes were initially at pH 7.1-7.4. 
Lactobacillus arabinosus was cultured at 30° in the 
special Baoto-Peptone medium of McMahan and 
Snell (d) and in the synthetic medium of Kuiken, 
et al, (4), The other two organisms were cultured at 
37° in the usual beef extract broth. The observations 
recorded in Table 1 were made at 24 hours from tube 
cultures. All results were confirmed by plate cultures 
read at 48 hours. These plate cultures were made from 
well-shaken suspensions after an initial growth in 

^JoarDAl I^per No« J-128B of tbe lows Agricultural Bbc- 
perlment Station. Project 897. in cooperation wita the Veter¬ 
inary Beeearch Inatltute. 
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tubes for 24 hoaiB. In order to test the possibility 
that the cells are prevented from proliferating because 
of engulfxnent within the solid, shake cultures were 


TABLB 1 

LOWOST DlIiDTTONS OF PrOTAMINB AND InSOUK PKBPAEA- 
TIONB PEIIMITTINO GSOWTH IN SBVEIIAL 

Spbcibs or Bactbeia 


MtcroorsaDlsm 

as 

H § 
a) 2 

ag 

If- 

tu 

aSs 

III 

£a d 

Salmine 

Zinc insulin 

L, arabinosus on Bacto- 
Peptone medium 

1 

20,000 

N.I.* 

1 

85,000 

N.I. 

L, arabinosus on eiyn- 
tbeMc medium 

1 

40,000 

N.I. 

1 

200,000 

N.I. 

Btaph. aureus Healley 

1 

20,000 

N.I. 

1 

50,000 

N.I. 

JS. coli 

1 

io,oo 6 

N.I. 

1 

25,000 

N.I. 


* N.T. sl^nlfleH no Inhibition by the undllntod flolutlon. 
The undiluted solution of xlnc inaulln contained 1.8 of 
zinc insulin powder (Lilly) per cc. Dilution tlgures lii the 
table refer to the fraction: weight of eubatance tested/ 
weight of solution tested. 


run on Lactobacillus arabinosus with a suspension of 
protamine zinc insulin at a concentration that was 
close to the threshold value in tubes. Results com¬ 
parable to those for cultures in tubes were obtained. 

Effective concentrations were determined by testing 
successive twofold dilutions of the original solution 
or suspension. All solutions were sterilized by Seitz 
filtration, and all mixtures were aseptically prepared 
from such solutions. The protamine zinc insulin 
preparation was obtained from commercial ampoules. 


The zitto insulin powder and sabnine sulfate Wave 
the ^ts of Ut. Geatge Walden, o£ Eli Lilly and 
Company, to whom our thanks ore expressed. 

The phenol used as a preservative in protamine 
zinc insulin preparations contributes but slightly to its 
antibacterial activity. The data in Table 1 indicate in¬ 
appreciable antibacterial activity for the supernatant 
liquid of centrifuged preparatioua. Substantially 
the same antibacterial activity was recorded for 
protamine zinc insulin suspensions prepared in this 
laboratory without the inclusion of any added pre¬ 
servative. The observed antibacterial effects are there¬ 
fore not attributable to the phenol found in commer¬ 
cial preparations. 

The activity of protamine zinc insulin appears to 
be approximately equivalent to the activity of the 
contained protamine (3.5 parts of protamine zinc 
insulin contain 1.25 parts of protamine). It seems 
reasonable to conclude, therefore, that the sulmine 
zinc insulin dissociates to liberate salmine. This be¬ 
havior is comparable to the gradual release of insulin 
for its regulated action when administered in insoluble 
complex form with protamine. 

These observations indicate that there may be a 
previously unrecognized medical utility in the inclu¬ 
sion of protamine in insulin preparations. 
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Scanning Science — 

Almost the only power clearly and expressly vested 
in Congress by the Constitution which has remained 
practically unexeroised to the present day is that of 
fixing the standard of weights and measures. For 
more than a generation we lived with no legal stand¬ 
ard by which could be determined even the amount of 
metal which went into the coin that came from our 
mints. Gallatin procured from France a platinum 
kilogram and meter in 1821 and from England a troy 
pound in 1827, and in 1828 the latter was recognized 
as the standard for mint purposes. In 1830 the Senate 
directed the Secretary of the Treasury to have a com¬ 
parison made of the standards of weight and measure 
used at the principal custom houses of the United 
States and report the same to the Senate. This was 
done, and large discrepancies and errors were found 
to exist. Varying scales and varying measures inevi¬ 


tably produced varying rates of duty. The Treasury 
Department, therefore, in the exercise of its ezeeutive 
power and as a necessary ineident and means to tihe 
execution of the law and the observance of the Con¬ 
stitution, adopted for the use of that Department the 
Troughton scale, then in the possession and use of the 
Coast Survey, as the unit of length, and the troy 
pound of the mint as the unit of weight. From the 
latter the avoirdupois pound was to be derived, aSBUm- 
ing that they were 7,000 grains in the pound Avoir¬ 
dupois to 5,760 in the pound troy. By the Act Of 
March 3,1881^ similar sets of standards were direetod 
to be supplied to the various agricultural c^eges 
which had received land grants from the United Btatss 
at a cost not exceeding $200 for each set. This lair 
was eomplied with as best, it could be under tto liiipd- 
tation of cost prescribed. 
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Capt. J?, j). Conrad, USN, director of the Planning 
Division, Office of Research and Inventions, has been 
awarded the Legion of Merit. The award was made 
to Capt. Conrad for exceptionally meritorious services 
to the country in guiding research during the war 
years as planning head for the Office of the Coordina¬ 
tor of Research and Development. Rear Adm. H. G. 
Bowen, chief of Eeseareh and Inventions, made the 
award on behalf of Secretary Porrestal. 

Dr. Merle A. Tuve, since 1938 chief physicist of 
the Department of Terrestrial Magnetism of the Car¬ 
negie Institution of Washington, has been appointed 
director of the Department of Terrestrial Magnetism, 
to BUGoeed Dr. John A, Fleming. Announcement of 
the appointment was made on 26 March by Dr. 
Vannevar Bush, president of the Carnegie Institution. 
Dr. Fleming, a member of the Carnegie Institution’s 
scientific staff since 1904 and director of the Depart¬ 
ment of Terrestrial Magnetism since 1935, will retire, 

Dr. J. Allen Scott, of the University of Texas 
Medical School, who spent last summer in Brazil on 
a government health mission, recently addressed the 
Kansas State College Chapter of Sigma Xi on ^^Health 
Problems in the Amazon Valley.” 

Dr, D. H. Wenrich, of the University of Pennsyl¬ 
vania, will serve as acting editor of the Journal of 
Morpholoffy, published by the Wistar Institute, until 
a new editor is appointed by the American Society of 
Zoologists. The vacancy was caused by the death, 
on 17 January 1946, of Dr. C. E. McClung, who 
served as managing editor for 25 years. 

Lt. CoL Charles H, QreenaU, director of research at 
Frankford Arsenal, has been named executive director 
of the Franklin Institute Laboratories, Philadelphia. 
Dr. Henry Bntler Allen is secretary and director of 
the Institute* 

Senior eonsultants to Dr. Allen will be Dr. Rupen 
Eksergain, of Media, chief consulting engineer for the 
Edward G. Budd Manufacturing Company, and Dr. 
W. F. 0. Swann, of Swarthmore, director of the Bartol 
Reseordh Foundation of the Franklin Institute on the 
campus of Swarthmore College. 

Three other members of the administrative personnel 
named for the laboratori^ are Dr. Niool H. Smith, 
dizeetor of Division of Chemical Engineering and 
Pb^cs) and Ralph H, HeClarren, Division of Elec- 
aiid bo& of whom are associate 


directors of the Institute museum; and George 6. 
Heoll, Division of Mechanical Engineering. 

Dr. J. Wyatt Durham has been made associate pro¬ 
fessor of invertebrate paleontology at California In¬ 
stitute of Technology. He will join the staff in 
August 1046. 

Dr, Lee A, DuBridge, director of the NDRC Radi¬ 
ation Laboratory, Cambridge, returned to the Univer¬ 
sity of Rochester on 15 February to resume bis head¬ 
ship of the Department of Physics. At Cambridge 
Dr. DuBridge supervised the work of 3,900 people on 
a budget of some $4,000,000 a months 

Dr. JRichard H. Jahm has been made assistant pro¬ 
fessor of geology at the California Institute of Tech¬ 
nology. 

Dr. Harold C. Urey, returned to his Alma Mater, 
Montana State University, as the principal speaker 
at a Charter Day celebration of the completion of 
50 years existence of that institution. Dr. Urey spoke 
also at the Missoula County High School, at the an¬ 
nual meeting of the Missoula Chamber of Commerce, 
and before the University Sigma Xi Club. 

Dr. Jackson W. Foster has resigned as head of the 
Microbiological Research and Development Depart¬ 
ment at Merck and Company, Inc., to accept an ap¬ 
pointment as associate professor of bacteriology at 
the University of Texas, Austin. 

Dr. Paid B. Searsj professor of botany and head of 
the Department of Botany at Oberlin College, has re¬ 
cently been appointed a member of the State Com¬ 
mission on Conservation and Natural Resources for 
the State of Ohio by Governor Prank J, Lausohe. 

Dr. Laurence H. Snyder, of the Ohio State Univer¬ 
sity, addressed the New York Academy of Science on 
11 February on the topic: '^Recent Advances in Hu¬ 
man Heredity.” 

Dr. Julius Ashkin, who was at Los Alamos for three 
years, has been appointed assistant professor of 
physios at the University of Rochester. 

Cecil W, Mann has been promoted to a full pro¬ 
fessorship in psychology at the Tulane University of 
l^uisiana. 

G. W, Bergren, instructor in mechanical engineer^ 
ing at Purdue University, has returned to fte Uni^ 
versity after four and a half years of servioe witii the 
Navy. 
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Announcemeats 

• 

Dr. Arthur H, Compton, chancellor of Washington 
University, spoke at the luncheon at which the medals 
and scrolls were presented to 13 science writers as 
part of the George Westinghouse Science Writing 
Awards on Wednesday, 27 March, at St, Louis. 

Dr, Compton pointed out that the rapid changes 
going on in the world are largely a result of scientific 
insight and technology based on scientific achievement. 
He paid tribute to the profession of science writing be¬ 
cause it helps to keep people aware that it is science 
that is causing the day to day changes in the world. 
He observed that science writing for the general public 
is a steadying influence in a changing world because it 
helps people to anticipate changes in their lives before 
these changes are really upon them. This helps to 
make people fecLat home in what would otherwise be 
a strange world. Dr. Compton also pointed out that 
science writers . . would do well to call more atten¬ 
tion to the fact that a society which is based upon 
science is a society of specialists, and that specialists 
form a strong society only when cooperation is ef¬ 
fective. This means that the growth of science implies 
a need for greater attention to understanding, toler¬ 
ance, and coordination of effort between the various 
components that make up o\ir society. We have found 
that science does not advance without dividing into 
specialties; society needs these specialties. Here, then, 
in a new sense is a need for cooperation if our society 
is to function. Prejudices and intolerances, whether 
between professions, or races, or economic groups, be¬ 
come a supreme social hazard. The desire to work 
together for the common good becomes the supreme 
virtue in a society of scientific specialists.” 

Kalph Coghlan, editor of the editorial page, St. 
Louiff Fost-Dispatch, also spoke in a humorous and 
intimate fashion, pointing out that although the press 
has so often mutilated scientific theory, misrepresented 
it, and often unduly raised the hopes of people by 
prematurely announcing cures of deadly diseases, sci¬ 
entists themselves are responsible for this state of 
affairs, having lived too long in ivory towers and 
enjoyed to the full their intellectual snobbery. 

Dr. Anton Carlson presented the medals, saying 
that, however good science writing is now, much re¬ 
mains to be done, as witnessed by scientifically stupid, 
Ignorant actions on the part of the public. 

A Microbiological Section of the Botaniced Society 
of America, Inc., was established at the 8t. Louis 
meeting of the Society. The Microbiological Section 
will be comprehensive in scope and organization and 
includes mycologists, plant physiologists and biochem¬ 
ists interested in microorganisms, pathologists, algolo- 


gisia, protozoologiats, bacteriologists, medical my¬ 
cologists, and students of antibiotics. It will, ac¬ 
cordingly, provide the organization and outlet fdr 
publication for research workers on microorganisms. 

Following organization of the Mierobiologioal Sec¬ 
tion at St. Louis, a program on microbiology was pre¬ 
sented on the afternoon of 28 March. Dr. Paul B. 
Burkholder, of Yale University, and Dr. Kenneth B. 
Raper, of the Northern Regional Research Laboratory, 
Peoria, Illinois, were elected chairman and secretary, 
respectively, of the Microbiological Section. The new 
Section was organized in view of the growing im¬ 
portance of microorganisms in the production of anti¬ 
biotics and in general botanical, bacteriological, and 
industrial research. 

The Editorial Board of the American Journal of 
Botany announces the election of Prof. Bernard S. 
Meyer as oditor-in-chief to succeed Dr. Ralph £. 
Gleland. Dr. Meyer assumed his duties on 22 March. 
All manuscripts and correspondence relating to edi¬ 
torial matters should be addressed to Prof. Bernard 
8. Meyer, Botany Department, Ohio State University, 
Columbus 10, Ohio/ 

The Central Institute for the Deaf in St Louie and 
the Harvard University Psycho-Acoustic and Electro- 
Acoustic Laboratories, operating under OSRD, have 
devised new methods of testing the degree of deafness 
of returning veterans with impaired hearing. All of 
the currently approved commercial hearing aids, 14 in 
number, were tested. 

With the assistance of conscientious objectors and 
of volunteers who are themselves hard of hearing, 
testa were conducted over a period of two years to 
find out more about how the partially deafened ear 
really works and to measure the loudest sound which 
both the normal and deafened subject can tolerate 
with comfort. 

Differences in the performance among hearing aids 
proved to be much less than had been anticipated, but 
since hearing aids are devices to which persons be¬ 
come accustomed, individual preferences do have to be 
reckoned with. 

The scientific program, known as the Hearing*Aid 
Project, was established with the assistance of Col. 
M. Mobley, later awarded the Legion of Merit, in 
close liaison with military hospitals where soldiers and 
sailors with impaired bearing were diagnosed and 
fitted with hearing aids* 

The Central Institute for the Deaf planned and 
assembled equipment for. military hospitals, suitable 
for testing impsirment of hearing and srieotion of 
the bearing aid best suited to each patient. 
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Apparatut for the teets were inetalled at the Deshon 
General Hospital, Butler, Pezmeylvania; the Borden 
General Hospital, Chiekasha, Oklahoma; the Hoff 
General Hospital, Santa Barbara, California; and the 
U. S. Naval Hospital, Philadelphia, Pennsylvania. 

New methods of testing developed at Harvard’s 
Psycho-Acoustic Laboratory under direction of Hallo- 
well Davis, associate professor of physiology, who now 
has become the new research director of the Central 
Institute for the Deaf, are based on the ability to hear 
and understand speech. They supplement the fa¬ 
miliar test of bearing by the audiometer, which em¬ 
ploys relatively pure tones. 

By these new methods, carefully chosen lists of 
words or sentences are delivered by earphones or loud¬ 
speaker in an acoustically treated, sound-proof room. 
Loudness is measured and regulated electrically. 
Teats have been standardized by the use of phono¬ 
graphic recordings or by training technicians to speak 
in standard manner into a microphone. A standard 
noise can be added electrically if desired. 

To provide basic information for the design of 
hearing aids, the Central Institute for the Deaf deter¬ 
mined the limits of tolerance for normal and for hard- 
of-hearing ears. 

It has been suggested in recent years that a hearing 
aid should fit, i,c\ compensate in detail for each pa¬ 
tient’s individual hearing loss, much as a pair of eye¬ 
glasses is prepared by individual prescription. In 
these experiments, however, for all types of hearing 
loss, better results were obtained with an instrument 
which provided high fidelity amplification over an 
adequate range of frequencies rather than selective 
amplification. The ideal hearing aid should deliver 
speech at the maximum necessary loudness with a 
minimum of distortion. 

Six graduate teaching and research assietantships 
are offered by the Department of Zoology of the 
Graduate School and the College of Liberal Arts of 
Syracuse University. The duties consist of half-time 
work largely in undergraduate teaching, and in some 
cases in assisting in experimental research projects. 
It is expected that the remaining portion of the stu¬ 
dent’s time will be spent in graduate study in the 
Department of Zoology and allied departments lead¬ 
ing to the M.A. degree (two years) or Ph.D. Thesis 
work leaiBng to advanced degrees may be taken in the 
following fields: invertebrate zoology, vertebrate zool¬ 
ogy, general physiology, vertebrate physiology, endo¬ 
crinology, cytology, protobiology, and parasitology. 

These appointments, open to graduates with high 
scholastic reeords from any aooredited university or 
college, are made for two terms during the year 1946- 
47. The assistantships carry a stipend of $lfiW each 


for the year except in the case of veterans qualifying 
under the G. I. Bill of Bights, who will receive $800, 
since tuition in these cases is provided by the Govern¬ 
ment. Assistance during the summer term or summer 
session carries an extra stipend. 

Application blanks may bo obtained from: Dr. B. D. 
Manweli, secretary, Department of Zoology, Lyman 
Hall, Syracuse University, Syrause 10, New York. 

Formation of the Soil Conservation Society of 
America, a professional organization for workers in 
that and allied fields, is announced by J. H. Christ, 
of Portland, Oregon, national secretary-treasurer. 
Balph H. Musser, of Milwaukee, Wisconsin, is presi¬ 
dent of the society that enrolled 1,500 members in 
1645, the year it began to function. A. E. McCly- 
monds, of Lincoln, Nebraska, is vice-president. 

The society was organized to ^^promotc and advance 
all phases of the science of conservation of soil and 
water resources; to provide a medium for exchange 
of facts, experience, and thought; and to present, 
advance, and protect the standards of the science of 
soil and water conservation.” Dr. Hugh H. Bennett, 
of Washington, D. C., chief of the Soil Conservation 
Service of the U. S. Department of Agriculture, is 
founder of the society. 

Plans have been made to publish a quarterly jour¬ 
nal, beginning in the last half of 1946. The annual 
dues are $3.00; the address of the secretary-treasurer, 
P. 0. Box 671, Portland 7, Oregon. 

The following statement was unanimously adopted 
at a membership meeting of the Philadelphia Branch 
of the American Association of Scientific Workers, 
2303 Delanoey Place, Philadelphia 3, Pennsylvania, 
on 28 February 1946: 

The current spy scare confirms the repeated conten¬ 
tion that surrounding atomic energy in a veil of secrecy 
hampers freedom of research and even threatens world 
peace. 

Scientists have repeatedly emphasized that atomic 
research cannot bo kept secret. However, the illusion 
of secrecy that prevails at this time inevitably produces 
an atmosphere of intrigue, rumor-mongering, and dis¬ 
trust among nations. Thus, the Canadian accusations, 
magnified by the press, have alarmingly strained normal 
relations between Canada and the Soviet Union. Critical 
incidents of this sort will continue until all the facta 
about the uiaMng of atom bombs are in the bands of 
the Security Council of the UNO, where this knowledge 
con be used by all nations harmoniously, in the interest 
of peace. 

Scientists particularly should note the fact that mem¬ 
bers of the National Research Council of Canada were 
among those accused in the spy episode. One is made 
aware that no laboratory will be inviolate if hysteria 
about atomic secrets” is allowed free rein. Thi* 
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dJUfc^er wtta dramaticall/ hrougbi home to ua is Amoricii 
when General Groves made the outrageous charge that 
* ^ atomie secrets ’' had leaked out through the testimony 
of scientists favoring the McMahon Bill, which provides 
for civilian control of atomic research. Scientists ro8(^nt 
this slur on their integrity and will fight any attempt to 
intimidate them and prevent them from taking their 
rightful place in the discussion on control of atomic 
energy. 

We suggest that scientists, and others who are con 
ceraed to see the discovery of atomic energy perverted 
into channels which hinder progress rather than further¬ 
ing it, do the following: 

1. Write President Truman and Secretary of State 
Byrnes urging that international tensions surrounding 
the question of the use of atomic power be ended by the 
immodiute turning over of all information on the subject 
to the Security Council of the UNO. 

2. Write Senator McMahon in support of his bill, 
B. 1717, because it would allow the freest expansion of 
research in nuclear physics. 

The four hundred fourteenth meeting of the Amer¬ 
ican Mathematical Society was held at Columbia Uni¬ 
versity on Saturday, 23 February 1946, 

The Association for Symbolic Logic also met on 23 
February 1946 at Columbia University. 

Meetings 

The National Academy of Sciences will hold its an¬ 
nual meeting on 22, 23, and 24 April in Washington, 
D. C. Sessions for the presentation of invited scien¬ 
tific papers will be held in the auditorium of the New 
National Mustmm and will be open to the public. The 
program follows; 

Monday, 10: 00 A.M.~12:30 P.M.—“Establi.shment 
and Activities of USN Medical Reaoarch Unit No. 2 
in the Pacific”: T. M. llivers, Rockefeller Institute for 
Medical Research; ‘*Antimalaria Compounds”: C. S. 
Marvel, University of Illinois; “The Study of the 
Antimalaria 1 Activity in the Human”: J. 8. Shannon, 
Gold water Memorial Hospital; “Antibiotics With 
Special Reference to Streptomycin”; S. A. Wuksman, 
Agricultural Experiment Station, New Brunswick; 
“Penicillin and Syphilis”: J, E. Moore, Johns Hop¬ 
kins University; “Insecticidal Action and Chemical 
Composition of Organic Compounds”: A. L. Haller, 
U. S. Department of Agriculture; “Submarine Propa¬ 
gation of Sound Waves”: M. E. Ewing, Columbia 
University. 

Monday, 2: 00 P.M.-5: 00 P.M.—“Screening and 
Toxic Smokes”: W. H. Rodebuah, University of Illi¬ 
nois ; “Catalytic Cracking of Petroleum Oils”: W. K. 
Lewis, Massaehtisetts Institute of Technology; “Chem- 
istfy in Germany Today”: Roger Adams, University 


of HUnois; “Explosives in World War 11”: C. B- 
Eistiakowsicy, Harvard Univeratty; Mechanimfi 
of the Emulsion Folymeruation of Rubber and Other 
Polymers”; W, D. Harkins, University of Chioago; 
“Recent Developments in Meteorological Equipment*’: 
A. F. Spilhaus, New York University; “Waves and 
Vortices in the Atmosphere”; J. Bjerknes, University 
of California, Los Angeles; “Progress in the AAF 
Toward the Development of a Science of the Use of 
Human Resources”: Col. J, C. Flanagan, AAF) “In^ 
qualities in Adult Capacity—From Military Data”: 
W. V. Bingham, War Deportment. 

Monday, 8:30 P.M.—“Science in the Framework of 
International Policy”: Isaiah Bowman, president, 
Johns Hopkins University. 

Tuesday, 10:00 A.M.-12:30 P.M.—“Jet Propul¬ 
sion”: J. C. Hunsaker, Massachusetts Institute of 
Technology; “Some Recent Advances in Aerodynam¬ 
ics”: H. L. Dry den, National Bureau of Standards; 
“The Radio Proximity Fuse”: M. A. Tuve, Carnegie 
Institution of Washington; “Microwave Radar”: L. 
A. DuBridge, University of Rochester; “Physical 
Properties of Microwaves”: I. L Rabi, Columbia Uni¬ 
versity; “Developments in Photogrammetry Daring 
World War H”: Gerald Fitzgerald, U. S. Geological 
Survey; “Some War-accelerated Communication Do- 
relopments”; 0. E. Buckley, Bell Telephone Lab¬ 
oratories. 

The American Society of Ichthyologists and Herpe¬ 
tologists will hold its Twenty-sixth Annual Meeting 
(the first since 1942) at Carnegie Museum, Pittsburgh, 
Pennsylvania, 16-18 April 1946. The annual banquet 
will be held on Wednesday, 17 April, at which time 
Karl P, Schmidt, chief curator of zoology, Chicago 
Natural History Museum, will give a presidential 
address on “The New Systematica, the New Anatomy, 
and the New Natural History.” 

Three members of the Society have generously piOr 
vided funds for prize awards for noteworthy papers 
read by jimtor members, at both the Annual and West¬ 
ern Division meetings of the Society. First and 
ond prizes of $25 and $15 in both ichthyology (in¬ 
cluding fisheries biology) and herpetology are offOred^ 
the awards to be granted only if papers of suitably 
high quality are presented. 

The thirteenth Starr Judd lecture will be given 
by Dr. Samuel C. Harvey, William H. Carmalt pro¬ 
fessor of surgery at Yale University, on Mondiiy 
evmling, 15 4pHl at 6:15 in the Sciei^ 

Amphitheater, University of Minnesota^ Dt/ HiSt- 
veys subjwrti will be: “The HeoUng of the ’ 
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International News and Notes 


Dr. Albett F. Blakeslee, visiting professor of botany 
at Smith CoU^ and director of the Smith College 
Geneties Experiment Station, has been elected an 
Honorary FeUow of the National Institute of Seicnoes 
of India* 

Dr. E. D. Merrill, director of the Arnold Arboretum, 
Harvard University, was elected a foreign member of 
the Royal Swedish Academy of Sciences, Stockholm, 
to fill the vacancy caused by the death of Dr. L. Dick. 

Dr. Alvin B. Lamb, Lt. CoL, Sanitary Corps, has 
returned to his work with the Experiment Station, 
Hawaiian Sugar Planters Aasociation, after five years 
in Army service. He served three and one-half years 
on the staff, Hawaiian Department and Central Pacific 
Area, and one and one-half years in New Ghiinea and 
the Philippines. 

Dr* 0»car Riddle, now visiting professor in various 
South American countries under the auspices of the 
Department of State, has been elected to honorary 
membership in the Sociedad de Biologia de Montevideo 
and to corresponding membership in the Sociedade 
Brasileira de Patologia Glinica. 

The State Department Report on International Con¬ 
trol of Atomic Energy is becoming known as the 
Acheson Report. Dean Acheson, Undersecretary of 
State, was the chairman of a committee, consisting of 
Vannevar Bush, James B. Conant, John C. McCloy 
(former Assistant Secretary of War), and Maj. Qen. 
Leslie R. Groves, which was set up by the State De¬ 
partment to pass on the recommendations of the Board 
of Consultants who actually prepared the report. 
The Board consisted of: Chester I. Barnard, presi¬ 
dent, New Jersey Bell Telephone Company; David 
Lilienthal, chairman, Tennessee Valley Authority; J. 
Robert Oppenbeimer, Los Alamos Atomic Labora¬ 
tories; Charles Allen Thomas, vice-president, Mon¬ 
santo Chemical Company; and Harry A, Winne, vice- 
president General Electric Company. These five men 
of widely different backgrounds and experience, after 
a study of one month’s duration, concluded in complete 
agreement with each other that a plan for the inter¬ 
national control of atomic energy was feasible and 
were ako in agreement on the essentials of a plan. 

Secretary of State Byrnes, in a foreword, explained 
that the report was not issued as a statement of policy, 
but ea a point of djspsrture for informed public 
discwwipnt 

An {^resident eppiod; had rsteakd etudier in an in¬ 


formal presentation to the Council of the AAAS at 
St Louis (Science, 1946, 103, 428), the plan hinges 
on free access to a new denatured uranium and 
thorium. A denaturing process, announced for the 
first time, would make ^*the material unusable by any 
methods we now know for effective atomic explosive 
unless steps are taken to remove the denaturant.” It 
is then pointed out that any known methods for re¬ 
moving the denaturant would involve plants of great 
sixe and personnel of such magnitude that they could 
not be concealed. The report proceeds to distinguish 
between safe and dangerous operations. The safe 
activities are listed as (1) the use of radioactive ma¬ 
terial as biological tracers; (2) small nuclear reactors 
which can be operated at a power level low enoiigfa 
to be incapable of producing dangerous quantities of 
fissionable materials and high enough to provide neu¬ 
tron sources and gamma ray sources of hitherto im¬ 
possible power magnitudes; (3) the development of 
power from the fission of denatured U-236 and plu¬ 
tonium, such power reactors operating in the range 
of 100,000 to 1,000,000 kilowatts. If no additional 
uranium or thorium is available to these plants, they 
cannot produce any further fissionable material. The 
operation of the plant would use up the uranium and 
plutonium. A minimum of supervision should make it 
possible to prevent the substitution of uranium and 
thorium for other inert materials which could be used 
freely. 

A survey of world resources of ores yielding ura- 
uiuin and thorium is contemplated, and their mining 
is to be placed under management of a responsible 
United Nations agency as well as the ownership and 
management of the primary separation plants them¬ 
selves. 

The report is much too long to print in Science, but 
a printed edition of the complete text is available from 
the National Committee on Atomic Information, 1621 
K Street, N. W,, Washington 6, D, C. at $.20 a copy 
or $15 a hundred. 

The Peking Man, taken to Japan by the Japanese 
army as loot during the occupation, is to be returned 
to the National Geographical Survey Society of China. 
According to Reuter, in a dispatch dated 29 December 
1946, Tokyo University is reported to have surren¬ 
dered the bones and artifacts to the allied authorities 
in Japan. 

Japanese army scientists found the Pddng Man in 
I^ekiiiig after a tteee-year search, and spemallatB super- 
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vised its removal to Tokyo. None of the bones, uten¬ 
sils, and personal adornments, charts, or other docu¬ 
ments accompanying the relics appears to have been 
damaged. 

The formula of “Paludrine” {Science, 1946, 103, 
204), the new synthetic antiinalarial agent, has now 
been announced; it is Ni-p-chlorophenyl-Nj-isopropyl- 
biguanide, and is used in the form of a salt such as 
the hydrochloride. The drug, whose discovery was 
announced last November, promises to pi*ove at least 
as effective as mcpacrine in the treatment of malignant 
tertian and benign tertian malaria; and so far no toxic 
effects have been reported. Imperial Chemical In¬ 
dustries, in whose laboratories paludrine was dis¬ 
covered, has started limited production, and is pre¬ 
paring for full-scale manufacture; it is expected that 
it will cost less than mepaorine. Mr. F. H. S. Curd 
and Mr. F. L. Rose, who synthesized the drug, gave 
an account of its development to the Chemical Society 
in London on 7 February. Mr. 1). G. Davey, who 
made biological tests of its potency, is completing a 
tour of Australia and India where he has been collect¬ 
ing the results of field trials.— Lancet, 

The Arctic Institute of North America has reported 
progress in organization. In October 1945 the Insti¬ 
tute opened its headquarters in Montreal, in quarters 
provided through the courtesy of McGill University. 
Since then the Institute has been incorporated as a 
non-profit-making organization in the United States 
under the laws of the State of New York and in 
Canada by Act of Parliament. 

The Arctic Institute, an independent, private organ¬ 
ization, is of international clmracter and scope. It 
was financed initially by grants from the National 
Research Councils of Canada and the United States 
and by donations from private sources. During the 
organizational period it has seemed desirable to limit 
membership to the Board of Governors and the ad¬ 
ministrative staff, but the Constitution provides that 
a wider membership be contemplated in the near 
future. 

At the present time the staff of the Institute con¬ 
sists of a small, full-time group headed by a Director 
with wide powers in conducting the affairs of the 
organization. Formulation of policy is in the hands 
of the Governors, chosen from among front-rank sci¬ 
entists and other individuals with administrative 
ability and interest in northern research and inter¬ 
national scientific cooperation. The Governors serve 
without remuneration and meet with the Director at 
least three times a year to consider problems of ad¬ 
ministration and finance and to advise on the direction 
and coordination of research effort. They are elected 


trieunially and serve in a personal capacity and not 
as representatives of the agencies, whether govern¬ 
mental or private, with which they are associated. 

The present Board of Governors follows: Henri 
Belanger, surveyor, Quebec City; Dr, Charles Camsell, 
commissioner of the Northwest Territories, Ottawa 
(past chairman); P. A. Chester, general manager, 
Hudson’s Bay Company, Winnipeg; Dr. Henry B, 
Collins, Jr., director, Ethnogeographic Board, Smith¬ 
sonian Institution, Washington, D. C.; Dr. Richard 
Poster Flint, professor of geology, Yale University, 
New Haven, Connecticut; Dr. L. M. Gould, president, 
Carleton College, Northfleld, Minnesota (chairman); 
R. Gushue, chairman, Committee on Fishery Products, 
Combined Food Board, Washington, D. C., and St 
John’s, Newfoundland; Dr. Ernest M. Hopkins, presi¬ 
dent emeritus, Dartmouth College, Hanover, New 
Hampshire; Dr. Diamond Jenness, chief, Anthro¬ 
pological Division, National Museum of Canada, 
Ottawa; Dr. H. L, Keenlcyside, Canadian Ambassador 
to Mexico, Mexico City, D. F.; Dr, C. J. Mackenzie, 
president. National Research Council of Canada, 
Ottawa; Dr. J. J. O’Neill, dean of the Faculty of 
Engineering, McGill University, Montreal (trea¬ 
surer) ; G. R. Parkin, assistant treasurer, Sun Life 
Assurance Company of Canada, Montreal (secre¬ 
tary) ; Dr. Morten Porsild, director, Danish Arctic 
Research Station, Disko Island, Greenland; Walter 
8. Rogers, director, Institute of Current World 
Affairs, New York; Dr. Philip S. Smith, chief, Alaska 
Division, U. S. Geological Survey, Washington, D. C.; 
Dr. ViJhjalraur Stefaiisson, 67 Morton Street, New 
York; Dr. A. L. Washburn, director, The Arctic In¬ 
stitute of North America, Montreal; and Dr, J. T, 
Wilson, professor of geophysics, University of To¬ 
ronto, Toronto (vice-chairman). 

Organization of the Caribbean 
Research Council 

Research in the Caribbean is old and has infiuenoed 
the growth and development of these islands. The 
work done in the past, usually directed toward resolv¬ 
ing a pressing problem rather than toward advancing 
fundamental knowledge, has been sponsored by uni¬ 
versities and government agencies—rarely, by private 
ozganizations. There are some honorable exceptions, 
however, in whicb real contributions were made to the 
advancement of science, but the amount of reseat^ 
carried out in the various communities was highly de¬ 
pendent not so much on the needs of the territory but 
on the financial conditions or the initiative and enthu¬ 
siasm of its jMople. The result, notwithstanding; has 
been considerable research activity in many fisl^ of 
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endeavor. Much of this hae been of the hi^egt qual¬ 
ity in the larger territoriee, though very little, or 
alnmt none, ha« taken plaoe in the smaller and less 
prosperous areas. The need for eoordination and for 
the interchange of knowledge between the workers in 
these various areas is obvious. 

With this in mind, and pursuant to the mandate 
creating the Anglo-American Caribbean Commission, 
a Research Council was established in August 1943, 
as a sort of advisory board to the Commission. Its 
main objectives were to survey the needs of these 
various communities and to recommend the research 
to be carried out in each; to arrange for the dissemi¬ 
nation and exchange of the results of such research; 
to provide for conferences between research or ex¬ 
tension workers; and to advise what further research 
and cooperation should be undertaken for the benehl 
of the pe<)ple of the Caribbean. 

A provisional committee was set up in August 1943 
to function for the Council until all its members 
should be appointed. The committee was composed 
of Dr. Carlos E. Charddn, director of the Institute 
of Tropical Agriculture of Puerto Rico, Dr. Eric 
England, chief of the Regional Investigational Branch 
of the Foreign OflBoe of Agricultural Relations of the 
U, S. Department of Agriculture (chairman), and 
Mr. A. J. Wakefield, C. M. G., inspector general of 
agriculture of the British West Indies. The pro¬ 
visional committee has organized the Council and set 
up its various technical research committees. These 
committees, established within the Council to deal 
with special groups or branches of research, were on 

(1) Agriculture, Nutrition, Fisheries, and Forestry; 

(2) Public Health and Medicine; (3) Industrial Tech¬ 
nology; (4) Building and Engineering Technology; 
(5) Social Sciences. 

The Council now consists of not less than 7, and 
not more than 15 persons, with not less than one rep¬ 
resentative from the five research committees. Selec¬ 
tion of members is dependent on the soiontifio qualifi¬ 
cations and attainments of the individual and, as far 
as practicable, on the necessity of insuring a balanced 
representation between the several sciences and the 
research organizations of the area. The chairmanship 
of the Council is a rotating one, held in turn for one 
year by a representative of each of the research com¬ 
mittees. The respective chairmen of these last-named 
committees were appointed by the Commission during 
the first year, but thereafter the committees have 
elected their own chairmen. The activities of these 
committees are coordinated by the Council. 

A Central Secretariat, with a full deputy chairman 
as executive officer of the Council, will be established, 
its functions being (1) to assist the Council and its 
teseaxeb cammiti;cea in planning lines of work and in 


formulating proposals for the conduct and eoordina¬ 
tion of research, and (2) to promote the implementa¬ 
tion of such work and researdi as might be approved 
by the Commisaion. 

Before recommending the implementation of new 
programs, the Council considers first the necessity for 
compiling all of the existing scientific data and of oou- 
duoting surveys that will show the conditions existing 
in a given area. Since agriculture is the principal 
occupation in most of these countries, special attention 
lias been given to this field by the Committee on Agri¬ 
culture, Nutrition, Fisheries, and Forestry. Surveys 
are being made on sugar, livestock, grain crops, root 
crops and legumes, vegetables, grasses and grassland 
management, and coconut, copra, and oil seeds. Of 
these surveys, those on sugar production and livestock 
are the most advanced. 

A Land Tenure Symposium was held in Puerto 
Rico from 27 August to 3 September 1944. A general 
analysis of this symposium is now being prepared, 
which will discuss the land tenure situation in the 
Caribbean and which may be utilized in the future 
in studying and planning similarly in the agricultural 
programs of other geographical areas. 

A Forest Research Meeting was held at Trinidad, 
14r-23 January 1946. The meeting had before it state¬ 
ments on the present state of and existing facilities 
for, forest research in the various territories, and on 
this basis drew up detailed recommendations for the 
future. 

The Medical and Public Health Section has been 
especially interested in standardizing maritime quar¬ 
antine throughout this area, in compiling vital statis¬ 
tics of these regions, in surveys in the field of nutri¬ 
tion, and in promoting a Congi'ess on Public Health 
and Tropical Medicine, where public health problems, 
common to all of these countries, may be analyzed 
and discussed. 

In spite of the many handicaps and obstacles found 
on the way, the Caribbean Research Council has made 
some good progress during its first year of life. 
Progress is naturally slow in an organization of this 
nature, but whatever steps are taken should be thor¬ 
ough and as definite as circumstances will permit. 

As far as we know, this is the first time that an 
international group has joined together to study the 
needs, and to plan the solution, of the sundry prob¬ 
lems vital to any geographical area. The progress of 
the Council bears careful watching as an example of 
good will and of international cooperation. There is 
no doubt that in the future the Council will be of 
ever-inereasing value to the peoples it serves and, 
indirectly, to many other regions of the world— 
P. Morales Otero (School of Tropical Hedioine, San 
Juan, Puerto Bieo). 





In the Lab&rat^ 


A Method for Determining Bacterial 
Resistance and Susceptibility to 
Sulfonamides and Penicillin 

lioGBK 1). Keid, Lt. Col., Sn.C., O.R.C., and 
Dorothy Trottkk Anderson 

Eighth Service Command Laboratory, Fort Sam 
Houston, Texas 

Wilson (2) has described a method for in vitro 
testing of the resistance of Group A hemolytic strep¬ 
tococci to sulfonamides. Although his technic has 
several advantages over earlier methods, the medium 
he describes is extremely complicated and the average 
laboratory does not have the materials at hand. 

The^ necessity for routine determination of sulfon¬ 
amide resistance or susceptibility of various patho¬ 
genic bacteria caused us to attempt a modihcation of 
Wilson's medium. The results we have obtained are 
entirely satisfactory, yet the test is extremely simple. 

Our medium has the following composition: pro¬ 
teose peptone #3, 10 grams; dextrose, 5 grams; 
sodium chloride, 4 grams; agar agar, 4 grams; and 
distilled water, 1,000 ml. Other peptones and modi¬ 
fications may possibly be used without materially 
afflicting the results. 

The reaction of the medium is adjusted to pH 
7.6-7.8 before sterilization and before the addition 
of the drug solution. The medium is dispensed in 
90-ral. quantities, and to obtain approximately JO 
mg. per cent concentration of the drug in the medium, 
10 ml. of 100 Trig, per cent solution of the drug are 
added. After mixing, the medium containing the drug 
is dispensed in 10-ml. amounts into 16-mm. culture 
tubes before sterilization in the autoclave at 15 pounds 
pressure for 15 minutes. The final concentration of 
the drug can be varied by addition of the proper 
amount of drug and making up to 100 ml. with more 
basic medium. 

While our experience in testing sulfonamide resis¬ 
tance or susceptibility has been mostly with hemolytic 
streptococci which grow well in the basic medium, 
it has been observed that other bacteria grow well also. 
Growth of members of the iVeisseria is supported, 
although the results obtained in testing the suscepti¬ 
bility of the gonococci to sulfonamides with this 
medium have not been as satisfactory as with strep¬ 
tococci. From results obtained it is obvious that the 
medium is satisfactory for the cultivation of the ma¬ 


jority of pathogenic bacteria. Our esqierienoe with 
this medium has shown that there is little or no an¬ 
tagonistic effect upon the sulfonamides. 

Penicillin has been added to this medium in various 
amounts, and the susceptibility of streptococci and 
other bacteria to this antibiotic has been determined 
by this method with satisfactory results. 

In the earlier tests with this medium sulfon¬ 
amides were prepared in sterile, distilled water and 
added to the melted medium. No contamination re¬ 
sulted, but addition of the drug solution to tubes 
required accurate measurements of both medium and 
drug. This is time-consuming and tedious and tends 

TABLB 1 


.oAed 

mg, per cent ms. per cent ms- per cent 


BuUanUamldc ........ 

11.4 

0.4 

0.2 

Sodium Dulfathlazole .. 

11.7 

9.1 

0.0 

Sodlpm aulfapyrldiue .. 

11.0 

0.1 

8.9 


to introduce errors. It was decided to add the drug 
solutions to the medium before sterilization and note 
the effect. Parallel tests using the same medium and 
drug concentrations sterilized by autoclaving with 
the medium or added without sterilizmg showed no 
appreciable difference on the bacteriostatic effect of 
the drug. The concentration of the drug in the 
medium was determined before and after sterilization 
by the method of Bratton and Marshall (1) for blood 
sulfonamide determinations. There was slight, but 
not appreciable, reduction of sulfonamide concentra¬ 
tion after sterilization (Table 1). 

The first dilution of drug is prepared in sterile, 
distilled water by placing 100 mg. of the drug into 
water. The next dilution is made by adding 
JLO ml. of the first dilution to 0.0 ml, of distilled 
water or 9.0 ml. of the medium. It will be noted 
(Table 1) that there is an immediate drop in sulfon¬ 
amide concentration when the drug is added to the 
medium. Autoclaving the drug witti the medium 
brings about another slight drop in drug coneentrav 
tiou. These decreases may be allowed for by the edi¬ 
tion of slight excess of drug when added to the 
medium. There is no further decrease in ooncentzia- 
tion upon incubation, and the medium may be stcu^ 
fo^ two weeks, or longer, without demase in drug 
odmsehtratibn. 

It will be seen from a glance at TWUe 2 
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is BO diSerenoe in the reniite obtained with media 
sterilised with and without the drug. 

The control (+) contained approximately 20 colonies 
in eaeh ease. Where growth oeeurred in the presence 


TABtB 2 


Dnm added after 
nedltiiB WA9 eternised 


Concentra¬ 
tion of drutf 
mg. per cent 


Cultnree _ 

08ft MA NS60C71 147 

24 48 24 48 24 48 



of sulfonamide (Table 2) there were fewer than 20 
colonies bat sufficient growth to indicate resistance to 
9.2 and 9.4 mg. per cent of drug. One colony ap¬ 
peared in medium containing 8.9 mg. per cent of 
Ksodium sulfapyridine after 48 hours’ incubation. 



Culture 147 is, therefore, somewhat resistant to this 
drug. 

The eouTenience of preparing Uie medium contain¬ 
ing the drug makes routing testing of sulfonamide 
resistanee or tusceptlbility a shtnple matter, once the 
medium ift pr^ared, amounting t 6 no more than the 
moeola^on of one more tube and a eohtrol tube. A 
series of oontamiog graduated amounts of the 
deii^e^ Is^foh^ preiMOred. this study 


a eoneontration of approximately 10 mg. per cent in 
the medium has been used and has been satisfactory 
in most eases for determination of drug resistance or 
susceptibility. Other concenlratiosa of the drug hare 
been used to determine degree of resistance. 

Table 3 shows the results of a typical day of test¬ 
ing with hemolytic streptococcus cultures using 10 mg. 
per cent concentration of the sulfonamide indicated. 

Usually results can be read after 24-hour incuba¬ 
tion. Occasionally resistance to sulfonamide activity 
can be seen after 48-hoar incubation and would be 
mis^ if read only in 24 hours. For this reason our 
results are read after 24- and 48-houT inoubation. 

Inoculation of the media for these tests is done 
by taking a loop of an 18- to 24-Lour broth culture 
into a tuba of tryptose-phosphate broth. One loop 
of this dilution into the melted (and cooled) semisolid 
medium containing the drug will generally give 10 
to 20 colonies in the control tube. The loop that we 
have used measures 5.0 mm. in outside diameter and 
is made from 28-gauge platinum wire. The loop is 
flamed between each inoculation to remove traces of 
drug and agar and to keep the size of the inoculum 
as constant as possible. 

While our particular interest in this problem has 
been to devise a simple and convenient method for 
testing sulfonamide resistance and susoeptibOity of 
hemolytic streptococci, the method can probably be 
used for testing other groups of organisms. 
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About the Chemical Nature of 
Syphilis Antigen 

E. Fischer and F. Velasco 

Cathedra of Anatomy and Physiology^ Universidad 
de Chile, Santiago 

In 1942 M. C. Pangborn (J) described a method of 
purifying the syphilis antigen of alcoholic beef heart 
extract by precipitating the phospbatides with CdCl^, 
suspending the precipitate in petroleum ether, and 
eiiminating the lecithin CdCla complex by extractions 
with 80 per cent alcohol. The remaining solution 
contained cephalin CdClg complex and antigen. 
After eliminating Cd by NH 3 and cephalin by pre¬ 
cipitations With alcohol, the antigen was further ppri* 
until a substance which Pangborn claimed fo be 
Ike pure syphilis antigen was obtained. Aooord^ 
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to this author this substance, oalled oardiolipin, is a 
new, nitrogen-free, sugar-oontaining phospholipid, 
with 4*11 per cent phosphorus* 

In further publications {4, 5) Pangbom described 
another method of purifying the syphilis antigen, 
based on the precipitation of the cephalin fraction 
together with the antigen by BaCl 2 and eliminating 
cephalin by alcohol. After further purification a 
substance was obtained with the characteristics of 
syphilis antigen. This second “oardiolipin'' contained 
no sugar but approximately the same amount of phos¬ 
phorus as the “cardiolipin” of the first publication. 

One of the authors and his co-workers elaborated 
between 1931 and 1936 (cf. 1) several methods of 
purifying the syphilis antigen* Having applied two 
of these methods successively, a purified antigen prepa¬ 
ration was obtained recently from the phosphatid frac¬ 
tion of alcoholic beef heart extract. The process of 
purification consisted of adsorbing the antigen on 
specially prepared aluminum hydroxide and eluting 
it in benzene. The antigen was then further purified 
by extracting it with petroleum ether from an acidu¬ 
lated 80 per cent alcohol solution. From 207 grams 
phosphalides 1 gram of a purified antigenic prepara¬ 
tion was obtained, with only 0.01 per cent phosphorus, 
0.26 per cent reducing substances (liberated by acid 
hydrolysis), and 40 per cent fatty acids (liberated by 
alkaline hydrolysis) (7). 

It was shown in 1936 (5J that by extracting an 
80 per cent alcoholic solution with petroleum, ether, 
only a part of the antigen could be obtained in the 
petrol ether solution, another part still remaining in 
the hydroalcoholic phasis. Only after acidulating this 
phasis with HCl did the antigen disappear completely 
from it, entering into the petroleum ether phasis. We 
may assume, therefore, that the antigen occurs in 
two different forms in the alcoholic organ extract, t.a. 
acid and salt. 

In recent experiments we have worked on the phos¬ 
phatid fraction of 10 beef hearts, obtained by extrac¬ 
tion with alcohol and precipitation with acetone. The 
antigen was absorbed on aluminum hydroxide and 
eluted in benzene. The substance obtained in this 
way was dissolved in 80 per cent alcohol and ex¬ 
tracted at first without, and then with, acidulation. 

-We obtained in this way two fractions, which we 
shall call “petroleum ether fraction before acidula¬ 
tion" (P.E.N.) and “petroleum ether fraction after 
acidulation" (P.E.A.). Both fractions reacted with 
strongly positive sera. P.E*N. weighed 39 mg., and 
no phosphorus could be detected in it. P.E.A. 
amounted to 22 mg. with 0,1 per cent phosphorus. 
Both fractions were yellow oils which hardened rap¬ 
idly, forming a transparent, soft film. 

We assume that the small quantities of phosphorus 


found in our preparations correspond to impuritieB, 
as was the ease with the reducing substances in our 
former experiment 
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A Cheap and Speedy Method of Cleaning 

Old Microscope Slides 

O. J. SPBNCBa 

Department of Zoology, University of British 
Columbia, Vancouver 

For years our Department has been'faced with the 
problem of cleaning off old microscope slides made 
with Canada balsam. None of the solvents used 
(xylene, toluene, turpentine, and coal oil) has proved 
effective in less than twt> weeks, and the resulting 
mass of dilute balsam, slides, cover slips and slide 
labels provided another problem in cleaning up. 

Recently while collecting ectoparasites of mammals 
by the method recommended to me by Dr. G. H. B. 
Hopkins, of Uganda, which originated from Dr. F. 
L. Werneck, of Brazil, it occurred to me to try this 
upon microscope slides; it worked like a charm and 
is proving a boon in our laboratories. 

Dr. Hopkins' method of recovering ectoparaaites 
from fur is to place portions of hide into hot, 10-per 
cent caustic soda; the soda dissolves the hair and 
fur, and the sludge is then washed through fine, stain¬ 
less steel mesh which retains the parasites. I have 
used this procedure extensively for parasite recovery, 
with considerable suecesB, and now it is proving in¬ 
valuable for cleaning slides. A number of methods 
can be employed, but I use three 500-cc. beakers, two 
of 10-per cent eauatic soda on tripods over low Bun¬ 
sen flames, and one spare. The caustie is kept at 
nearly boiling point, and a row of slides, held in 
spiral of copper wire with the two ends sticking out 
straight, is placed across the top of the beaker ao 
that the glass is immersed for most of its length. A 
large number of slides, from 1 to 13 years old have 
been tested and the speed of action timed; the latter 
varies inversely as the age and the amount of balsam 
present* In the case of old slides with thiek balsam, 
the labels and cover slips slide off in from 23 to 80 
seconds; in year-old slides with little balsam, it 
take up to two minutes for the cover slips to fall 
All slides made with veiy little balsam, irrespeetiva 
of age, take longer than those with much balaaisu 
sise of cover slip does not affect the speed of 
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24 X 50-Qim. reetangrles eom€ oflf as fast or even faster 
than IS-mtn. circles unless the long ones axe over¬ 
lapped by a label which is not entirely immersed in 
the caustic. 

The slides must not be in contact or else the hot 
caustic cannot penetrate between them. If any cover 
slip does not drop of! in two minutes, it can readily 
be shoved off with the edge of a slide. 

When all cover slips and labels have fallen off, the 
beaker is left over the flame for about a minute or 
two longer, the slides are released from the spiral, 
the caustic soda is poured off into the spare beaker, 
and another set of slides in a holder is set to soak. 
In the meantime the beaker with slides and cover slips 
is held under a gontle flow of hot water in the sink. 
The hot caustic soda apparently saponifles the esters 
in the Canada balsam, and the hot water washes it 
all away, leaving both slides and cover slips beautifully 
clean. If any balsam remains adhering to the glass, 
it can usually be washed off between thumb and Anger 
under the tap; occasionally an obstinate one must be 
dropped back into the hot caustic to soak. 

By the time one has carefully washed 10 slides and 
their cover slips between thumb and Anger under the 


tap and dried and boxed them, the next series of 10 
is ready for washing. It is therefore unnecessary to 
have a larger setup, 

A more - convenient method than the one outlined 
above, would be to have a wire-gauze box of copper 
or stainless steel with a spiral or slotted holder on 
top, so that the whole thing could be suspended in a 
large beaker of caustic and the box and its contents 
lifted out instead of having to pour the alkali from 
one beaker to another. In the method just described, 
additional caustic solution has to be added from time 
to time to the beaker over the flame to make up for 
the amount washed away under the tap. This periodic 
addition of now solution seems to keep up the effec¬ 
tiveness of the hot bath, which does not become satu¬ 
rated and therefore impotent until many slides have 
been cleaned. 

Solutions of 10, 15 and 20 per cent have been tried. 
The lO-per cent solution seems to work as well as the 
stronger ones. Leaving slides to soak overnight, or 
even for days, in cold caustic is quite ineffective and 
seems to render the balsam somewhat resistant to 
saponification when the slides are Anally placed in a 
hot solution. 


Letters to the Editor 


Sources of Our Future ScientisU 

Vannovar Bush, Director of OSRD, has estimated in 
his recent report to the President {Science, the endless 
frontier) that the deficit of those who would have re¬ 
ceived a bachelor's degree in science or technology had 
reached 150,000, and that by 1955 there would be a loss 
of 17,000 who would otherwise have been given ad* 
vanced degrees. 

There is, however, one important element in the sup¬ 
ply of future scientists which he did not consider. This 
is the source of the hereditary material, the necessary 
biological counterpart of the favorable educational en¬ 
vironment which he discusses. All recent studies of 
this indispensable prerequisite for future scientists arc 
alarming, indicating as they do that for (he past cen¬ 
tury our most educated groups have failed to boar 
enough children to replace themselves. These studies 
have, of necessity, been based upon the ability to acquire 
a given amount of education, usually that represented 
by a college degree. For economic reasons, this test 
does’ not Include all who might have become graduates, 
but it do^ indicate an intenigenca level well above that 
of the average in the eountry^ While there will obvi- 
he exceptions, it seems fair to assume that the 


average scientific ability of the offspring will also be 
high, and that the surroundings and mental stimulation 
to which these children will be exposed will be favorable 
for the production of scientists. 

While graduates of Yale in the early 1700 'a had aver¬ 
aged about 5 surviving children each, this record stead¬ 
ily decreased. For the classes graduating about 1826, 
3.6 children were born to each graduate; for those gradu¬ 
ating in the decade from 1870 to 1880 from Harvard, 
Wesleyan, Syracuse, and Yale, the children were well 
below the number necessary for replacement. For the 
Harvard classes of the 1890's, they had fallen to 1.45 
per graduate. To secure later information, the writer 
has made a study of the five most recent Harvard classes 
to have issued their 25-y0ar reports (The deficit in the 
birthrate of college graduates. Hum. Fertility, in press). 
These give statistics collected at a time when their 
families are nearly complete. A more favorable trend 
was found, with 1.67 children per graduate, but the 
offspring are still distinctly below the replacement level. 
Furthermore, it may be only a transient increase, since 
reports of classes of 1931 and 1936 disclose that in 
the early years after graduation, their children were 
OJDdy 77 and 62 per Cent of the per-capita rates of 1916 
to 1920 for the same periods. 
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Ominous flffUrea are also found in the recently pub* 
Ikhed volume of the U. S. Census Bureau {jPopviaiion, 
differential fertility 1940 and 1910, women hy number 
of children ever bom, 1945). Women included in the 
1940 eensuS; aged 45 to 49 and with leas than 4 years 
of schooling, reported an average of more than 4 chil> 
dron each. As the amount of education increased, this 
number fell until for high school and college graduates 
it was 3.75 and 1.23, only 77 and 55 per cent of the 
number of children necessary for the replacement of 
the parents. The Census Bureau estimates that for one 
sou per father (or daughter per mother) to survive to 
the age at which his father (or her mother) was enumer¬ 
ated, 2.22 children must bo born. With the better than 
average care given by college graduates, the number is 
somewhat less than this for that group. 

To determine the extent of this loss of an important 
national rosourco, a study of the numbers of children 
born to tbo graduates of other colleges seems of value. 
The Population Eeferenee Bureau, 1507 M St., N.W., 
Washington 5, D. C., has, therefore, planned a nation¬ 
wide intercollegiate comparison of these birth rates. 
Questionnaires have been offered without charge to those 
wishing to assemble the needed information from the 
classes of 1921 and 1936, the twenty-fifth and tenth re¬ 
union classes. The earlier class was chosen because few 
children are to be expected after this date; the later 
class, to indicate the more recent trend* 

Sixty-six colleges, with about 26,000 students in these 
two classes, have asked for the questionnaires. The 
results should give vaJuable information regarding the 
sources from which our future scientists may be ex¬ 
pected, and the degree to which our present educated 
groups are replacing or failing to replace themselves. 

Claeknce J. Gamble, M.D. 

Adams Street, Milton, Massachusetts 

B-Glycoside Formation in Plants From 
Absorbed Chemicals 

The letter by E. G. Bcinhart {Soienoe, 1946, 103, 
207-208) with reference to the abso^tion of the vapors 
of phenols by plants is of interest in calling attention 
to the relative ease with which absorption and retention 
of non-naturally-occurring organic compounds may take 
place. Experiments conducted several years ago by the 
writer (see, for example, Science, 1940, 92, 42-43, and 
Contr. Boyce Thompson Inst., 1943, 13, 185-200) showed 
that various chemicals containing an alcoholic or pheno- 
lin hydroxyl group were readily absorbed from nutrient 
solutions (and in several cases, inadvertently from vapor 
in the air) and combined within the plant with sugars 
to form p-glycosides. Such a biosynthesis of glycosides 
seems to take place quite generally among higher plants, 
and it appears likely that the phenols with which Bein- 
hart's article is concerned were fixed within the plants 
as ^-glycosides. This would explain the persistonce of 
the flavor and the la6k of off-^vors in the root crops 
(carrots, beets, and potatoes), since these glycosides do 
not seem to move readily from one organ of the plant 
to another. 


In view of the of these ^^yeosides isiiMn 

the plant it follows that presence of relativelly small 
amounts of chemical in the air over a long period of 
time could result in the building up of appreciable con¬ 
centrations of foreign p-glycosides in the edible portUms 
of plants. The basard is thus much greater with chemi¬ 
cals that undergo this or similar reactions than with 
those that are not fixed by the growing plants. 

Lawbxkox P. MtMiTO 

Boyce Thompson Institute for Plant Besearedt, Inc* 
Yonkers S, New York 

On Recognition of High School Science Training 

Gharles A. Gramet’s letter on High School Science 
(Science, 1946, 103, 149) brings up a point on which I 
can report two observfctions, one personal and one pro¬ 
fessional, but both illustrative of the serious influence 
wliich the college attitude toward high school seienee 
has on a student’s planning of his academic work and 
his preparation for gainful employment. 

In 1916, when I was 32 years old, my father followed 
the rather unusual expedient of arranging for me to 
spend a summer term studying chemistry in company 
with a friend of the same age. At the oouelurion of 
this term our instructor informed our parents and the 
school authorities that we had quite satisfactorily com¬ 
pleted the equivalent of a rather stiff first term of 
senior high school, or first year college, chemistry. 

Xa-ter, because I was interested and did not mind 
the duplication of the first term of work, I took a full 
year of chemistry in my senior year at East High 
School, Rochester. With no further training in chem¬ 
istry 1 carried out some work in my father ^s anatomical 
laboratory which required careful chemical manipula¬ 
tion; I held a job for nine months as an assistant to a 
photoehemist in the Eastman Kodak Beseareh labora¬ 
tory; and I later did considerable writing on subjects 
which required some basic knowledge of chemistry. 

Obviously, I was interested in chemistry. I consid¬ 
ered certain college courses permitting advanced work 
in chemistry, but in two instances X met with an absolute 
refusal by colleges to accept this excellent preparatory 
training as an equivalent of first year college chemistry. 
A similar experience took place in relation to biology. 
After a boyhood and youth spent in close contact wkh 
the various Ward family activities in anatomy and ^ 
biologloal sciences, and a year of an excellent senior 
high school biology course, my college would not givo 
credit for senior high school biology and I took first 
year college biology* It differed little from the hlg^ 
school oourse^md, in essence, was so much waste moticsL 

1 have just gone back to some of my letters, wriiten 
in first year college in 1922, and I find that the need 
to **repeat chemistry and biology^’ was a constant con¬ 
sideration which led me to make some rather draalil^ 
changes in tny college plans and to swing over to jour¬ 
nalism and sociology. This was not a student irattii 
it wa« a carefully considered reaetkm to the waste ^ 
tiale end boredom of repeating high selmcl 
^eonrees.' ■ ' 
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In tbe period dnce 2934| wlm I h&re t»eea working 
as Too&lional eounielor for out^f'sehool youth and 
adults and hare been teaching other counselors engaged 
in this Workf I have time and time again cnoountered 
young men and women who have been quite needlessly 
forced to undergo the drudgery of repeating their high 
school chemistry and/or biology in the first year of 
eollegCi or have been influenced to make very drastic 
changes In their education-vocational plans by this regu¬ 
lation. 

I do not think that I need to stress, in this enlight¬ 
en ud ago, that the motivation of interest is probably 
the most potent force we can arouse in the classroom. 
I also think that many thoughtful educators will not 
lightly dismiss youthful disindination to repeat science 
coiiTBes—it smacks of the Middle Ages to talk of ^^dis- 
cipUne^’ as an excuse for enforcing monotonous ropoti- 
tion. 

It might also be suggested that in many senior high 
schools the size of classes and the quality of teaching 
is superior to the overcrowded classrooms and labora¬ 
tories and the routine type of instruction found in many 
first year college science courses. 

It is granted that some standards arc needed. High 
school science instruction, in chemistry, physics, and 
biology, varies a great deal in various states. However, 
if the college science faculties and committees on ad¬ 
missions can bring themselves to evaluate the quality of 
science teaching in various states and even in various 
municipalities within states, they can eliminate a prac¬ 
tice whidx experienced vocational counselors con testify 
is either driving students to abandon plans for scieu- 
tific work Or exposing them to an educational ordeal 
wWch is inclined to cause youthful doubt as to whether 
education really lives up to the enlightened claims in 
which It is so prone to indulge. 

I am not prepared to agree that college adnussious 
authorities should require'' a two- or three-year high 
school science sequence os a prerequisite to college ad¬ 
mission. College admission requirements are inflexible 
enough as it Is, but it is reasonable to suggest that college 
scionce faculties give the same recognition to high school 
science work, in well-cCndueted courses in chemistry, 
physics, and biology, as is given by language and matlie- 
maticB faculties to high school work in those fields. 

This encouragement of high-quality work in chemistry, 
physics, and biology In high school, rather than the 
science survey ooursea, will also assure that high school 
students who do not go to college will have some ade¬ 
quate knowledge of oeientifle progress and problems, 
useful either in their future orientation in business or 
iu the skilled trades. 

Bobwsix Waan 

$cho&l XSucatipn, JTeie York University 

RAcatit AdcBticgu to the Dudley Heebarium 

By the tertau of the will of tiie late Dr. L. Herman 
Knothhi of- Jose, OoBfomia, Stanford tTnirersity 
has coeelwd ids ^tire herbarimh and botanical library. 


im: 

The herbarium speeistwits and the famous ooUection of 
botaaieal reprints assembled by Adolph Engler have 
been .moved into the quarters of the Dudley Herbarium 
and are already available for use by qualified graduate 
students enrolled at Stanford, by the staff, and by other 
investigators interested in taxonomy, ecology, and geo¬ 
graphical distribution of plants. 

The bulk of Dr, Khoche's herbarium (totsding over 
125,000 sheets of dried specimens) was accumulated by 
Gaston Qautier and consists, for the most part, of speci¬ 
mens collected in southern Europe and other areas 
adjacent to the Mediterranean Sea. This collection con¬ 
tains a large number of specimens cited by various 
European authors and is very valuable to botanists of 
the Western Hemisphere who wish to study authentic 
material from southern Europe and northern Africa. A 
few scattered specimeuB from other parts of the world 
are also included, but these are decidedly in the minor¬ 
ity. None of these specimens is mounted, all of thorn 
being laid between sheets of thin paper, the labels being 
tucked under the stems or leaves of specimens to which 
they apply. In most cases only ono collection is rep¬ 
resented on a sheet, but in a few cases two separate 
accessions have boon placed in the same double sheet. 
Those that have thus far been examined are quite dis¬ 
tinct in appearance when two are on the same sheet, 
so no serious difliculty is anticipated in separating them 
and getting them segregated onto individual herbarium 
sheets. The bundles are arranged systematlcaily, and 
any desired family or genus can be extracted readily 
for study, 

Englor's collection of reprints covers several broad 
fields in botany in addition to strictly taxonomic treat¬ 
ments of vascular plants. Sections of it deal with geo¬ 
graphical distribution, ecology, plant physiology, morphol¬ 
ogy, floristic studies of various regions, and small sec¬ 
tions on algae, fungi, mosses, liverworts, and terxuh- 
The taxonomic parts were arranged according to families,, 
following the Engler and Prantl fly«tem, and have been 
kept in the same order in which they were classified by 
Englet himself. Many of the folders in which loose 
reprints are tied still boar the labels written in Engler's 
hand. The collection contains over 25,000 separates. 

The library of bound botanical books is rich in floras 
from many parts of the world and contains a number of 
comparatively rare works not generally available in the 
libraries of the western United States. This portion of; 
Dr. Knoehe's library has not yet been catalogued and 
placed at the command of the botanists working on the 
Stanford campus, but it is hoped that this task will go 
forward steadily and that the entire library will be 
available for use within a few months. 

Ira Ii, WicwiNs 

SUtnferd VMverHtif 
NewtJiaforDDt 

‘'jScab mites" (Psoreptes euniculi) often cause extan- 
sIva scab fonnatto in the ears of laboratory rabbits, 
mites do not burrow beneath the skin, but tamaitt 
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on the BUrface, where the;^ may eaoae suffioient irritation 
to produce a many-layered scab in which they may bo 
present in large numbers. 

We have found that the application of a 5-per cent 
solution of DBT by an ordinary nebuliaer to the inner 
surface of the ear of the rabbit aifords a simple, non¬ 
toxic method of curing this condition. When the scabs 
are many layered, it may be necessary to make several 


applications of DDT at three-day intervals in order .to ^ 
reach the more deeply situated parasitea The destruo- 
tion of the parasites is followed rapidly by the heaUng 
of the affected surface. A single appHoation is useful 
in the prophylaxis of exposed animals. 

Ebkst T. Krbbs, Ja. 


Division of Anatomy 

University of California MediecU School, Ban Francisco 
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Photosynthesis and related processes* Vol. I; Chemistry 
of photosynthesis, chemosynthesis and related processes 
in vitro and in vivo, £ugeoe 1. Rabinowitcn. New 
York; Interscience Publishers, 1945. xiv -|- 599. 
(Illustrated.) $8.50. 

In the last 25 years our knowledge about photosyn¬ 
thesis has undergone a luxuriant growth. At the begin¬ 
ning of this period Stiles and Spoehr each summed up 
the available data in monographic form. Since then 
information has merely accumulated; and while there 
have been efforts to wood and cultivate small sections, 
the field as a whole has not had the intensive examina¬ 
tion and harvesting it has needed and deserved. 

The task is formidable; its extent is indicated by the 
fact that the present book is only the first of a pair 
planned to cover the subject. This volume deals with 
the chemical phases of photosynthesis, while its promised 
successor is to treat the physical aspects. 

The book contains 20 chapters. The first two are in¬ 
troductory and place the subject in its scientific and 
historical sotting. The next eleven chapters take up the 
photosynthesis reaction as a whole, its products, related 
reactions outsido the cell, chemosynthesis by bacteria, the 
photochemical reactions, the nonphotochemical reactions, 
and the effects of outside chemical agents. The seven 
chapters that follow describe the pl^neuts involved in 
photosynthesis, their structure, chemistry, and photo¬ 
chemistry. A final chapter covers the relations between 
photosynthesis and respiration. 

There is a large number of original diagrams, tables, 
and figures. Also, there are excellent author and subject 
indexes. Each chapter ends with a bibliography arranged 
historically. A rough count adds up to about 2,000 titles. 

The treatment of this extensive material is fresh and 
tough-minded. Every contribution to photosynthesis and 
the related subjects has boon road and evaluated, and is 
given a presentation which is just and rigorous. 

The book, however, is no j dostri an account of work 
accomplished. The first chapter is beautifully written; 
it has a magnificence of conception that carries one 
along breathlessly. Similarly, Chapter II, which de¬ 
scribes the discoveiy of the haslc phenomena of photo¬ 
synthesis, maintains a fine balance between large issues 
and detailed data and gives one a sense of porticipaUii^ 


in the high adventure of scientific discovery. Even 
Chapter III, which has no historical structure; is fascinat¬ 
ing reading because of the sheer intellectual power of its 
analytical procedure. 

Naturally, such an exciting level of writing cannot 
be maintained, and the price which has to be paid for 
the patient, inclusive, and critical presentation of so 
large a collection of material is an absence of the dra¬ 
matic power of an historical narrative. Since one does 
not ordinarily find this in a scientific monograph, we may 
gratefully accept these first three chapters as the kors 
d*oeuvre of a nourishing meal furnished by the rest of 
the book* The chapters which follow are not just to be 
read; they need to be studied. And for this too we are 
grateful. We need the eareful and detailed discussion 
of all this wealth of data for the edification of SQholars 
in this field and for the instruction of those just entering 
it. Dr. Babinowitch is to be congratulated on the high 
level which he has maintained in working over this stag¬ 
gering mass of information. 

With so much excellence already received, it may seem 
ungracious to ask for something else. Yet one wicdiea 
that Babinowitch had not divided the subject into the 
obvious chemical and physical volumes. Pbotosynthesifl 
is all of a pioco; its division into physics and chemistry 
is artificial and produces difficulties which are apparent 
even to the author. Perhaps the situation will be im¬ 
proved when the physical companion volume appears, so 
that one can easily refer from one volume to the other. 

Also, one misses a chapter or two in which the larger 
outlines of the subject are delineated. The same bold¬ 
ness, which in Chapter II omitted details In order to 
bring out the essential features of photosynthesis as 
recognized in the early days, eould have been used to 
paint a broadly eonceived picture of the essentials of 
today. One would like to see in sharp relief such con¬ 
cepts as the light and dark reactions, quantum efficiency, 
limiting factors, the effect of light intensity and of inter¬ 
mittent illumination, so that the reader might have 
clearly before him the large masses of the composition 
before he stops to examine the details which enrich and 
enliven the separate parts. 

Kevertheless, even the elaborate and detailed preesn- 
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tation haa its virtues. Fdr example, we cannot but 
become impressed with the relation of photosx^^^OBis to 
other biological activities which build organic compounds 
by reducing carbon dioxide. Some plants require light 
but use as a* rodiietant instead of HfO. Others do 
not even require radiation, but rely on the energy they 
got from simple organic substances. The pattern is the 
same, but the specific means vary. This hierarchy of CO* 
reduction pruceHses may help us imagine the origin and 
development of photosynthesis. It shows us simpler sys¬ 
tems which could have furnished energy for life before 
the invention of chlorophyll, a substance which is high 
in the structural scale and needs living tissue for its 
manufacture. 

This ia a great book, which will serve for many years 
as the source book of critically digested information 
about photosynthesis. It is to be hoped that Babiuowitch 
will not keep us waiting too long for the second volume 
and that, having acquired all this erudition about photo* 
aynthosiB, ho will take his learning lightly and write a 
small book for the uninitiated so that the general scien¬ 
tific public may profit from his prodigious labors. 

Seug Hecht 

Columbia Vniveraiiy 

Sampling statistics and applications: fundamentals of the 

theory of statistics, James G. Smith and Acheson J. 

Duncan. New York and London: McGraw-Hill, 1945. 

Pp. xii + 498. (Illustrated.) $4.00. 

This volume is a very well-presented combination of 
advanced statistical method and both elementary and 
advanced sampling theory. It is intended for advanced 
students and research workers and is gauged at a level 
which makes a thorough knowledge of elementary statis¬ 
tics a prerequisite to its enjoyment and compreheusion. 
However, granted a thorough training in the elements of 
statistics, basic concepts and definitions in advanced 
theory are clearly presented. Symbols are well defined, 
and the scape of mathematical treatment is chosen in a 
manner which makes the volume very valuable as a text 
and as a reference book. 

After the goncral theory of frequency curves has been 
discussed, the theory of random sampling is presented in 
Part II, proceeding to an advanced exposition in Part 
III. Parts n and III deal with important sampling 
considerations not usually found in statistical texts. The 
advantages nnd necessities of random sampling are dis¬ 
cussed, and a very careful treatment of the practical 
difificulties encountered in the use of random sampling 
is included. In this connection the authors explain why 
it must be admitted ‘'that confidence in an inference 
based on a random sample is dependent on the 'thought' 
or firm belief that it is a truly random sample. Whether 
thought with respect to randomness is any sounder, ns a 
basis for inferences, than thought with respect to repre- 
sentativonese of a sample obtained by some other method 
is a debatable question.'' Becent conflict of theory 
among experts indicates the vital significanoe of this 
consideration. 


A portion of the section ‘devoted to eilementary som* 
pling theory discusses the value of stratified or repre- 
Bontative random sampling. The authors point out 
value of stratification when it is based on correlates with 
the survey objective. They recognise a reduction in 
error when proper representation is aebiovod: "The sig’- 
nificance of stratified or representative random samples 
is that It reduces sampling errors.'' 

Sampling is discussed in relation to the assembly of 
evidence and also in relation to the estimation of popu¬ 
lation parameters. This allows an extension of the 
theory to our ordinary statistical conceptions of relia¬ 
bility and confidence. The boundaries of statistical in¬ 
ference arc defined, and examples of their application are 
given. 

Bayuokp Fbanzen 

XO Soolcefeller Plasa, New YorJc City 

The bacterial cell. Rend J. Dubos (with an addendum by 

C F. Robinow), Cambridge, Mass.: Harvard Univ. 

Press, 1945. Pp. xix 4- 460. (Illustrated.) $5.00. 

This thought-provoking discussion integrates our 
knowledge of the biological and chemical architecture of 
bacteria with the classical techniques of cytology and 
interprets some of the phenomena of the infectious 
process in terms of the biochemical architecture of the 
bacterial coll. The author makes the point in his Preface 
that "in addition to physicochemical properties shared 
by all living forms, each bacterial type possesses a struc¬ 
tural and biochemical individuality which could serve as 
a basis for an orderly statement of the problems of 
cellular organixation, and for a rational system of 
classification based on phylogeny." Known facts, how- 
over, are too few for convincing integration nnd gen- 
eralixation—thus a plea for more fundamental investi¬ 
gations in the field of bacterial physiology. 

The volume is the outgrowth of a course of ei^t 
lectures delivered under the auspices of the XjOweR In¬ 
stitute in Boston. The chapter titles are important 
enough to note: "Materials, Problems and Methods," 

Cytology of Bacteria," "Physicochemical and Stain¬ 
ing Properties of Bacteria," "Analysis of Cellular 
Structure by Biochemical and Biological Methods," 
"The Variability of Bacteria," "The Nature of Viru¬ 
lence," "Immunisation Against Bacterial Infection," 
"Bacteriostatic and Bactericidal Agents," and "Trends 
and Perspectives.'' The addendum is entitled '' Nuclear 
Apparatus and Coll Structure of Bod-shaped Bacteria. 

The author discusses the many controversial questions 
impartially and with credit to the protagonists of both 
sides. Where final conclusions are nnwiso, they are not 
made by the author. 

Tlie author's statement, "Bven among the Bubae- 
teriales-—the so-called true bacteriar^ne finds strange 
l^edfallows, such as small Gram-negative odtotrephie 
Organisms, the Gram-positiye proteolytie spore fotmerif, 
aeid-faat bacilli, whieh differ so profoundly from eadh 
iriW in metabolism, structure and even mode of dBd^ 
^n as to have little ia eotOBum except mlereweiU 
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aboulid engoadA lively diMoniM. Per- 
blip# ^ * the tuethoda employed by baeterielogiate tether 
than the biolo|;ieal materhid” are defined by the miero- 
scopie alae of the bacteria which impose certain physical 
and efaemical eharseteristics, rather than the biological 
material. 

In i^eaking of the phylogeny of bacteria, if we 
accept with the author the principle of '^retrograde 
evolution by loss of certain characters/’ one may beg 
the question in reasoning that heterotropbs preceded 
autotropha The latter possess so many physiolDgical 
abilities, e.g. formation of vitamins and enzymes, that 
the argument works both ways, and no conclusion is 
reached. Apparently we have not determined what are 
the essential losses which constitute "retrograde evolu^ 
tion" or "loss variation." 

Until the Twentieth Century bacteriology was a 
science gf new forms of life without much regard to 
activities. The great productivity era in bacteriology 
came with the realization that bacteriological phenomena 
constitute events of groat importance to man—^transfor- 
mation of organic matter and parasitism. During the 
past few decades the problems of bacteriology have been 
stated in terms of the classical sciences and of the 
prerolost biological, physiological, and biochemical phi- 
losophies. Dubos po^ts out that much of our theoreti¬ 
cal knowledge was a by-product of the sdution of prac¬ 
tical problems by empirical methods, and examples are 
given of the practical advantage of theoretical knowledge, 
e.g. development of vaccines, therapeutic sera. 

Bacterial specificity is discussed from the point of 
view of its various levels, i.c. strain, species, genus, etc., 
and of its type, i.e. immunologic, enzymic, structural, or 
biochemical. 

The author points out that a too narrow interpretation 
of ^6 dogma of the fixity of bacterial species led to a 
neglect for nearly 60 years" of one of the most intriguing 
and important characteristic properties of the bacterial 
cell, namely, its ability to undergo environmental and 
hereditary transformations. Final recognition of this 
phenoiqeiion suggested powerful and original techniques 
for the study of cellular organization and provided now 
points of view which define the place of baoteriolog>' 
among the biological scionces. 

Pertinent to the systematic chaos occurring in the 
classification of bacteria is the statement to the effect 
that in the description of bacterial groups (e.g. species) 
descriptive oharaeters are used which are precisely those 
that hate been found to undergo variation. It seems 
likely that the progress of bacterial taxonomy and the 
Btndy of evolutionary trends among bacteria will require 
that cultures be described In terms of their multiple 
potentialities and not of an accidental phenotype. 

chapters are well organised and interestingly 
written* The reviewer appreciated particularly the 
autiiof'h disenssious of bacterial variability (Chap. V) 
aud bsoteriofftatie agents (Ohap. Vtll). This book is 
eseeiriiiiU io bacteriologists, biodhemiarts, and biologlstB. 

0* H. WsnicauN 
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The Princeton 
Mathematical Series 

THEORY OF 
FIE GROUPS 

By Claude Chevalley 

The first volume of a two-volume work which aims 
at a systematic treatment of the theory of Lie groups, 
taking into account the shift of emphasis from the 
local to the global point of view which is the main 
feature of modern research in the subject. 

CONTENTS: Definition of the classical linear 
groups. Theory of topological groups and their cov¬ 
ering groups. Definition of a manifold and related 
notions. Definition and general properties of Lie 
groups. An exposition of the difierential calculus 
of exterior forms. Theory of compact Lie groups 
and their representations. 

No, 8 in Princefon Mathematical Series. 

224 pages. Just published, $3.00 

INTEGRATION 

By Edward /. MeShatte 

This book was written in the hope that it would pro¬ 
vide a fairly easy path leading advanced students of 
mathematics into the theories of integration which 
underlie much of modern analysis. 

The method of the development of the theory is a 
modification of that devised by Daniell, the Lel^gue 
integral appearing as the result of a two-stage exten¬ 
sion of the classical integral of a continuous function. 
The proofs are so arranged that the Lebesguc-Stieltjes 
integral is obtained with little additional discussion. 
The Perron integral is also studied. Ordinary differ¬ 
ential equations are treated in considerable detail, in 
order that the theorems obtained shall be suited to the 
needs of the Calculus of Variations. 

No. 7 in Princeton Mathematical Series. 

6^x9". 400 pages. 1944. $6.00 
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War on Weeds 

E M. HUdebnad 

R0S0arch Diparimentt Food Machinoty Cofporaiion^ Dmedin, Florida 


M OBE work on herbicides and more Here an inexpensive^ rapid method of killing weeds is 
in the way of seieniific and practical achieve* needed. 

ment with herbicides has taken place in the Certain weeds are so efficient as oompetitora of the 
past decade than at any time in history. No doubt food and forage crops that they have thwarted the 
the argent need for increased food production, coupled efforts of man to control them by any means. These 

with the drastic shortage of farm labor, stimulated weeds are called “noxious,’^ and it is of interest to 

interest in weed control, know that most of the noxious weeds (Canada thistle, 

sow thistle, Russian thistle, artichoke thistle, wild 
SlONiFiGAKCB 07 Hbrbicidss mustard, Russian knapweed, com cockle (f), Eng- 

A weed (18) may be defined as an undesirable plant ii«h plantain, wild oats, wild morning-glory, qua^ 

or plant out of place.'' Weeds compete for a place grass, etc.) ore aliens or exotic. The water hyacinth 

in the sun by occupying space. They also compete for which now clogs the fresh-water streams and lakes in 

soil nutrients and thereby reduce not only the yield subtropical America originally came from Japan, 

but also the quality of farm crops. Both woody and Many weeds persist for long periods of time in the 

herbaceous plants may be weeds, and they can cause soil when buried in the plowing operation. Each cul- 

losses in many and devious ways. Most virus diseases tivation usually starts off a new crop of weeds, 

of plants axe spread by insects and in every known While there are numerous species (annual, biennial, 

case weeds serve as hosts for the insect vector and may or perennial in habit), only a relatively few are of 

also haxbor the vims pathogen. Many fungus and serious economic importance for any one crop. An- 

bacterial diseases of plants overwinter on, or are bar- nuals, in passing through their complete cycle back to 

bored by, weeds (e.g. downy mildew of lettuce winters seed in one season, are vulnerable to herbicides, espe- 

on wild sunflower and thistles). Economic insects are oially when small. For the perennials the situation 

fi^uently harbored on weeds, whore the weed fits into is different because the herbicide must be capable of 

the insect's life cycle (cotton aphid, potato flea beetle, reaching and killing the underground ports if it is 

red spider). The winter phases of the life cycles of to be successful. 

the leaf hopper insects, which carry curly-top virus The importance of weed control led several years 
to sugar beets and yellow blight to tomatoes in Cali- ago to the organisation of the Western Weed Control 

fomia, are spent mainly on thistles. Weed control will Conference, oonsisting of all weed-control officials in 
become more and more important as more is known Pacific slope states. Recently, a North Central 
about the disease and insect pests of farm crops. States Weed Control Conference, composed of 13 
Weeds function as an unBeen tax on the crop har- states, was organized. Its research committee has 

vest For example, it is estimated that losses from a^ggected a uniform plan of experimentation on 

weeds in California total about $60,000,000 annually. 2,4-dichlorophenoxyacetio acid (2^D) for 1046 baaed 

According to Taylor {25), weeds rob fanners in the on the 1945 program. Apparently the remarkable 

United States of $3,000,000,000 a year. Prom this, number of new herbicides developed during the past 

the economic importance of weed control caxmot be decade (sulfuric acid, Binox, ammonium sulfamate, 

qniBstioned. The weeding operation, especially where sodium pentaohlorophenate, oils, 2,4-D, 2,4,6-T, Sias- 

13m onions and camts are concerned, can seeder, mechanical shredder, 2,4-dinitro-6-Beo-bttt3d 

30 per cent of the cost of production. The phenol^ etc.) has stimulated on organized attadt on 

hnnd involved in ihc first wading of onions and weeds that will bear watching. 

^waj^ tedb^ adequate, CbUVCnienee, herbieides can be diviiM into 

8$esr$l groups : (1) soR sterilants, iUustrated 
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Bodinm itrsenite, amiaanium thiocyanate, borax or 
tx^rate ores, carbon bisulphide, ohloropierin, and 
aodiom chloride; (2) nonselective contact sprays, such 
as the numerous nonselective oil, acid, and salt derive*' 
tives which kill all vegetation down to earth; (3) 
selective sprays, illustrated by sulfuric acid, oils, 
and Sinox, which wilt down most broadleaf weeds, 
but leave gi-ains, flax, and grasses virtually unaffected; 
(4) translocated poisons, illustrated by arsenic tri- 
oxide, arsenic trichloride, sodium chlorate, ammonium 
sulfamate; (5) flame thrower, illustrated by the Sizz- 
weedcr, a machine designed eBX>eciaily for weeding 
row crops; (6) growth regulators or hormones, such 
as 2,4-D and 2,4,5-T—substances which in relatively 
minute quantities stimulate abnormal growth followed 
by death of plants; and (7) miscellaneous devices, 
including a machine for moving and crushing the 
water hyacinth, soil covers or barriers to suffocate 
weed growth, cover crops, etc. 

Histoet 

The principle of selective weed killing with chemi¬ 
cal sprays has been known for over a half century 
(^i). A concentrated iron-sulfate solution was used 
against weeds in cereals for many years both in 
Europe and America and with some success. BoUey 
(3), in North Dakota, demonstrated that iron sulfate 
could be used to kill some weeds in cereals. Rebate 
(20) opened a new era by employing dilute sulfuric 
acid, but little came from his work until later. 

Of the various materials, the soil sterilaDts were 
probably the earliest herbicides used by man. Many 
salts of acids, when applied to the soil in sufficient 
quantity, will kill all plant growth. The soil is 
thereby rendered unfit for growing plants until the 
ohemioal has been leached out by rains. For killing 
deep-rooted perennials, 250 pounds of table salt, 15 
to 30 pounds of borax, and 3 to 4 pounds of sodium 
arsenite are required to treat one square rod of area. 
Many nonselective contact sprays contain sodium ar¬ 
senite alone or in combination with sodium chlorate. 
This, however, is veiy poisonous to livestock, is ex¬ 
pensive, and is a fire or explosion hazard. Aside from 
soil sterilants and nonselective contact sprays, most 
herbicides used today are new. 

Sulfuric Add 

Ball and French (1) were the first to point out the 
possibility of using dilute sulfario acid for killing 
'weeds among young onions, Newhall, ct al. (IP) 
extended this woih and demonstrated that, when 
properly applied, sulfuric acid functioned as an inex¬ 
pensive, rapid umtfaod of killing weeds. One gallon 
of eheap ($^) sulfuric add added to 50 gallons of 
vmter made enough aplhtiou tp spray one-half acre 
time and were cut to 


tint certain ones, Ifite grasses of upr%i^ 
lambda-quarters and purslane wbioh have waxy 
are not easily wet by the add and may noi be kSHyk 


Binox (sodium-dinitro-ortho-erecylate), a coal ^ 
derivative in the form of yellow dye, was first uadi 
as a selective herbicide in France in 1033 and as a 
weed spray in the United States in 1036. It M also 
an insecticide and poUenicide. This berbiddc hue 
been used in extensive field trials in many plaecs, ih- 
oiuding California (^7), North Dakota (Id), Montana 
(id) and Canada (S2). Westgate and Baynor (il7) 
obtained sucoessful results in cereals and fime vi&i 
spray rigs mounted on trucks and on airplanes* For 
airplane application the cost was about a dollar more 
than for ground rigs, averaging $3.66 an acre for con¬ 
trolling wild mustard and $4.65 for wild radish, fire 
weed, and yellow star thistle. The dosage of 1 galloti 
of Sinox to 120 gallons of water was applied at the 
rate of 80 to 100 gallons per acre on mustard when 
the weed was 3 to 7 inches high and had 3 to 7 leaves* 
Established transplanted onions werC also sprayed 
with safety until tb^ were approximately 10 indiee 
hi£^ Common dandelion, common plantain, and 
crab grass were successfully controlled in bluegraec 
lawns. 

Sinox kills only the broad-leaved annual weeds, in- 
eluding ragweed, and has Utile efbet on grasses. The 
young seedling weeds ore most easily killed. Spraying 
with Sinox, Helgeson and Qebraeht ( JO) inereased the 
yields of flax by os mudh as 232 per eexit. In 
report on three seasons work, Litzenberger, fit ol. (15) 
obtained yield increasee op to 264 per cent 
cautioned that flax and peas should never be 
before reaching 3 inches and never after bud 
tion. Small grains may be sprayed when tdlier, 
treatment should be made before they reac^ job&tbig 

St^wendiman, et al, (22) studied the efEeete cit 
Sinox on legume seedlings, weeds, end prop y|^de 
Wiseonsin and reported that Binox killed fi to ^ 
cent of alfalfa and red clover up to 4 uWdm 
but that these plants developed a 
this herbicide when 4 to 6 weeks of age* 

Blnpat, together with ammonium 
activator, has been used by Bonde and SeiudN 
and for killing the tops and 
the late blight tuber rot of potatoes* 
aids in harvesting and improving 
i/tm for early market, and e«i|Hb^ groi^ 






Kkur^ dbfB^iiatry. Origi- feporfced tiukt otb are traxmlooated tit 

nelly jfi 1M fioieetiieeB need fer flr«|Rreefliig wood, onlotis and potaioe&y axe loeated principally between 
ftaeent^ Ba chemists an economical way paren^yma ceUe» and permt in the tissuee several 
to prodnoe dida in large quantities. In IMl (ii) it months. He suspected toitic aubstances in the oil as 
was found to be a more suitable herbicide than sodium one eatue of death and mentioned physical suffocation 
ehloi^te for eradiesting ehokeeherry, the wild host of as another. 

the ydlow^red or disease of peach. It is also Sweet, et al, {J^4) eonsider that the general types of 
eicelletU for poison ivy, but was not satisfactory for injury possible from petroleum products axe ^^ronie’' 
hilling water hyadnth (7). For spraying, about and "acute.^ Chronic injury is assoeiated wi^ heavy 
three^fourths of a pound of this salt is dissolved in oils, such as lubricating and motor oil. It is slow in 
a gallon of water and applied at the rate of from action and kills practically all plants including ear- 
1 to 8 gallons per 100 square feet of weed growth rots, due to ^^suffocation*’ of the tissues. Acute in¬ 
area. Ammonium snlfamate is nonpoisonous to ani- ju^ is due to chemical composition of the oil and is 
male, free from Are hasard, and does not leave the oorreiated with toxic aromatic content. It often acta 
soil sterile for more than a short time. In fact, it within an hour or two after it has been applied, 
contains a high pmontage of fixed nitrogen which Oarrots are rather tolerant of aromatic compounds, 
enritdtes the soil. Aside from its use for such special whereas most other vegetables and weeds are not It 
weeds as obokecberxy and poison ivy or small areas of is on this basis that oils can be used as selective weed 
nomous perennial weeds whore its nonselective action killors. To avoid chronic injury only light-weight oils 
is tolerated, the cost of **Ammate” is too high to allow are used. The beat are: (1) dry-cleaning fluids sold 
it to be used genmrally on large areas. as Stoddard Solvent and (2) kerosenes that have I2i to 

15 per cent aromatics. The important thing in appti- 
Sodium PeniuehlofophtiuUe of **8wntohfit^* cation is thorough, uniform coverage of weeds when 

Santobrite was recommended by Hirsch (12) at a the carrots have 2 to 4 “true” or ^Tem” leaves and 
eonoentration of 6 ppm for retarding growth of water preferably before the weeds are over 3 iuches tall, 
hyacinth where its complete removal is not essential Due to oil absorption and slow dissipation, only one 
or in Cones where other life is to be preserved, and sp^uy can be used for bunohing carrots, as a month 
of 80 ppm for complete elimination. elapse before harvest to get rid of the oil ab¬ 

sorbed. 

Otis 2j4-Dichlorophenoscy<icetic Acid 

Oils have long been known to be toxio to plants. The outstanding sensation concerning weed kilhrrs 
It has been only recently, however, that their value in 1944 was the public announcement of growth- 
as selective weed killers has been recognized. In Cali- regulating substances or plant hormones as herbicides, 
foniia and other far-western states oil sprays have Work of a preliminary nature, started in July and 
been used for weeding carrots on a oommeroial scale published in August 1944 (P), demonstrated that 
since 1943 (d). Oils are applied full strength, undi- 2,4-diehlorophenoxyacetic acid (2,4-D) and 2,4,5-tri- 
luted, and have since been widely used in several cen- ohlorophenoxyacetio acid (2,4,5-T) were selective 
trsl and eastern states, including New York (23, 24), herbicides. Credit for the original discovery of the 
JKaasaditw Michigan (8), Wisconsin (.Sd), chemical itself goes to Zimmerman and Hitohoock 

and others. Kerosene was reported by Loomis and (Jd), and for methods of handling it in work on 
(id) and Litzenberger and Post (14) as a plants, to Mitchell and Hanmer (17), 
seieotive spray for dandelipxu in lawns. According to Because plant hormones operate on the principle of 
Warren (.^), all important annual weeds in Wisoon- growth regulation rather than caustic action or poison- 
fdn cac^t fidds, with the, exception of ragweed,, are ing, this discovery marks a new departure in ^ bis- 
easily killed by oil spray* Ifi perennial weeds, such tory of herbicides and promises in the future to 
as grasp and Canada thM prove particularly rewarding in special easra. The 

roots are not kitled. One oil spray first tests (P) demonstrated that 1,090 ppm and 600 
OMts about d&e4Lalf &iit of hand weeding, ppm of 2,4-D were effective in kiUing perennial bind| 
^ weed (goHV oIvtf las urocncis L.) on nurseiy fruit trees. 

^ 41 {23) report the plants tolerant Siimiar Concentrations of 2,4,^T also semned to pas*- 

aSsS almbst equally effective herbicidal prope^es 
tai^rooti^ 4^ celery. agaM this weed* When it is remembered tksft^^Mc 

h^Woed is 0qiisidexCd the number one ^ 



468 acimm Voi. m Ko/mr 


tity of nutterial is measi 2 r«d in parts per million 
rather than in pounds or gallons, the sensation created 
by the diseoveiy of 2,4-D con be readily understood. 

The first results (SS) were so remarkable that tests 
by a multitude of public and private agencies were 
conducted throughout the Nation (^^), and in Eng¬ 
land (JS) in 1945. This new" departure is not the 
whole story of recent developments of scientific and 
practical interest on herbicides but only the beginning. 

The most interesting characteristic of plant hor¬ 
mones is the small dosages needed to be effeotivo. 
At 10 ppm, more or leas, hormones in general produce 
beneficial effects. When increased to between 100 
and 1,000 ppm, the 2,4-D hormone stimulates abnor¬ 
mal growth. The usual application is one-fourth to 
one-half ounce per square rod. Therefore, one pound 
incorporated into a spray would cover from 32 to 64 
aquai'O rods compared with one-third to one-fourth 
square rods for such chemicals as sodium arsonitc, 
sodium chlorate, and ammonium sulfamate. Although 
usually applied in water sprays, hormones may also 
be incoiporated into dusts and aerosols. 

Under favorable conditions 2,4-D applied to foliage 
migrates and causes death of entire deep root systems. 
Other important characteristics of 2^4-D are that it 
is noncorrosive, nonirritating to skin, and nonexplo- 
sive. Feeding trials with animals have been conducted 
without adverse effect. Some investigators have con¬ 
sumed the chemical and suffered no ill effects. The 
action of 2,4-D is highly selective. It attacks most 
broadleaf plants, but there are exceptions. Tomatoes 
ore killed by 100 ppm, whereas Kentucky bluegrasa 
has withstood 10,000 ppm. While disadvantageous 
in some respects, this property may be a great advan¬ 
tage in others. The fact that it is used in such dilute 
concentrations makes it relatively inexpensive, and it 
should not cost over $5 to spray one acre. 

The work on 2,4-D is so new that only a few general 
principles will be stated at this time: (1) It is most 
effective on young plants in periods of rapid growth; 
(2) it acts slowly, requiring a month to produce 
kUling action; (3) it appears to be most effective 
when applied to plants growing in moist soil; (4) 
eradicative action seems to proceed more rapidly in 
sun than in shade; (5) it should not be applied within 
4 hours of a rain. For de tails se e Willard (34). 

People with weed control problems in 1946 in farm 

C pa, nurseries, gardens, lawns, or waterways will 
greeted with an array of over 30 preparations of 
2,4-D (in add, salt, or ester form) on the market* 
These materiala are put up as powders, liquids, pastes, 
and tablets. One ohemieal concern prepared a dust 
form in 1945* Aerosol oaxners are alao a possibility 
in The prepa^rationB may contain all the way 
10 to 100 per eent of active ingredient. 


It is stiU too early to make general reedaunendations 
on the use of 2,4-D. However, in the speeial ease of 
the water hyacinth there is very UtUe ehoioe about 
using a hormone herbicide, since poisonous ehemicals 
are ruled out. 

8uis-w€eder 

The Sizz-weeder, or Flame Cultivator, was first 
tried out on cotton in Mississippi (31) and on some 
other crops in New Jersey in 1944. In 1945 it was 
tested for killing weeds in corn and other tow crops 
in New York (^<^3). This machine is designed to pro¬ 
duce a hot-air-blast flame to cause dehydration and 
destruction of weeds and grasses while leaving the 
desired crop unharmed. The burners are adjustalde 
in three planes, and the principle of flame weeding 
is the application of heat at any time when the crop 
plant to be cultivated has more fiber content (heat 
resistance) than the weed growths possess. This 
method, like that of applying herbicides in sprays, 
has advantages, since it eliminates cultivation which 
continually brings weed seeds to the soil surface for 
germination. 

Experiments to date indicate that (1) weeds 3 or 4 
inches in height can be successfuily killed in row corn 
6 inches high or higher without seriously damaging 
the corn; (2) many large weeds, although not killed, 
are arrested in growth; (3) results on soybeans, peas, 
beans, cabbage, and spinach were discouraging; (4) 
two burnings spaced at least a few hours apart are 
even more effective than four burnings in immediate 
succession. Some diflSeulties were experienced, but 
these should be corrected with time. 

Mechanical Weeder 

Gowandloeh (7) reported on the use of a mecham- 
cal weeder for combating the water hyacwtii in 
Louisiana. An earlier device consisted of a conveyor 
to deposit the water hyacinth on stream banks to per¬ 
ish. This craft is equipped with crushing machinery 
so that the hyacinth plants are incapable of repro¬ 
duction when returned to the water. 

Crafts (5) has recently announced another new 
herbicide, 2,4-dinitro-6-seo-butyl phenol, which pos¬ 
sesses some advantages over chemicals l&e sodinm 
arsenite and sodium dilorate. 

The Futuee 

It is not necessary to point out the possibilities of 
acientifie development of herbicides in the future. 
Of all the work to be done aloi^ the wced-conhml 
front, there is no doubt that in the future hormones 
like 2,4^D will receive adequate attentiooi although 
much Yrill continue to be done aQ along 1^ line nl 
weeds employing ehemienls mad 

{8es pe^c far 



Plaat Growth Eegtilators 

special Projects Division, Chtinlcsl Var£ue Service 

Detrick, NL^Umd 


T he use of plant growth regula¬ 
tors as herbicides is a subject of great iu- 
terest to most individuals who deal with plant 
life. Recently this interest has increased rapidly^ if 
one is to judge by the large number of articles on 
2^B (2,4-diehloropheno^aeetio acid) appearing in 
aeientific journals as well as in lay publications. 

During the war extensive tests on the use of plant 
growth regulators were eondueted by the Special 
Projects Division, Chemical Warfare Service, at Camp 
Detrick, Maryland. Certain phases of this work were 
performed under contract by members of the Bureau 
of Plant Industry, U. S. Department of Agriculture, 
and the Department of Chemistry, Ohio State Vni- 
versity. Results of these investigations will be pub¬ 
lished in part in the June issue of Botanical Gaaette, 
Other papers on the subjeet will appear from time to 
time in other journals. A brief summary of the re¬ 
sults of this work is given here. 

Over a thousand compounds wore prepared and 
tested. Since it was impractical to test all potential 
plant growth regulators on a great number of plants, 
several screening procedures were devised which per¬ 
mitted the rapid and accurate evaluation of the phys¬ 
iological activity of each compound. The most im¬ 
portant aereening tests were (a) measurement of in¬ 
hibition of root elongation of germinating com seed, 
(b) measurement of inhibition of tissue production of 
red kidney beans when a single droplet of the sub¬ 
stance, dissolved in water or oil, was placed on the 
midrib of the primary leaf. The inhibition caused by 
the cbemical was compared with that produced by 
2,4-D. Compounds which displayed a high degree of 
activity in the screening tests were then tested on a 
number of monoootyledonous and dicotyledonous plants 
in the greenhouse and in the field. The compounds 
prepared and tested were functional derivatives of 
phenoxyaeetic, benzoic, naphthoic, phthalie, sulfamic, 
earbamie, mncbonmici and pioolinio acids and a host 
of other organic chemicals. 

In a study of methods of application it was dis¬ 
covered that the application of like amounts of growth 
r^gulktor to the soil as a solid and to the aerial por¬ 
tions cf plants in the form of aqueous or nonaqueous 
ep^ys prodused widely dittoing eiHec^ the herbicide 
bet^ many times store effective when applied in a 

coneentrations of growth regu- 
soil pnB^ented seed germ^tfam, 
dh^cal was applied to the soil as 


a contaminant, the dosage required to kill growing 
plants increased with increasing age of the plants at 
the time of application. The same age relationship 
was evident when the regulator was applied to the 
aerial portions of the plants in the form of a spray. 

The persistence of these growth regpalators in the 
soil was also studied. It was found that 2,4-D did 
not persist in soil for more than 80 days and iso¬ 
propyl N-phenylcarbamate seemed to disappear within 
60 days. 

Jn soil-Ieaehing experiments 2,4-D was recovered in 
the leachate. 

JVequently compounds were encountered which were 
very difSoult to dissolve in the solvent selected, and 
recourse was made to the use of cosolvents. Tributyl 
phosphate proved to be the most satisfactory ooeol- 
vent and was found to be suitable for preparing high 
concentrations of herbicides in oil solution. The ear- 
bowaxes (polyethylene glycols) were found to be, suit¬ 
able ooBolvents for the preparation of aqueous solu¬ 
tions, in which they also acted as wetting agents or 
spreaders. 

Since it had been shown that several hours are re¬ 
quired for plants to absorb maximum amounts of 
2,4-D sprayed on their leaves, an investigation was 
undertaken to determine to what extent heavy rainfall 
would remove this compound and reduce its effective¬ 
ness os a herbicide. Results show that when the her* 
bicide was applied in oil solution, an immediate heavy 
rain caused no diminution in response to the herbicide, 
as the drops of rain appeared to be shed from the oil- 
covered leaves without the removal of the oil solution. 
When aqueous solutions of the herbicide were used, a 
heavy rainfall within 24 hours reduced the effective¬ 
ness of the herbicide to a marked degree. Thus, the 
value of oil as a solvent in herbicide applications just 
prior to rain or in regions of high rainfall is indi¬ 
cated. Another advantage of oil solutions as herbi¬ 
cides is the contact injury produced by tributyl phos¬ 
phate, which is gencTally used as a cosolvent. 

Studies on the mode of entry and translocation of 
regulators indicate that the stomata may be unim¬ 
portant as a portal of entry. Young Nasturtium and 
Coteua plants were selected for experimentation, since 
they have stomata only on the lower surfaces of the 
leaves* Some plants were sprayed in sudi a manner 
that only the upper leaf surfaoes were exposed, and 
other plants BO that only the lower surfaoes were ex¬ 
posed. The reddting degree of inhibition was Shoqt 
the aem, regoadfass of the particular leat surface; 
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ftprayed. However, when plants are exposed to vola- 
tile growth regulators or aerosolS| stomata probably 
play a more important role. 

Often 2,4>D enters the leaf with great rapidity. 
On warm, sunny days young broadleaf plants sprayed 
with this compound may exhibit epinasty and stem 
curvature witliin one hour after treatment. 

It was originally believed that there might be a high 
degree of compound-crop specificity. This was found 
to be true to a limited extent. In general, the com¬ 
pounds were more toxic to broadleaf plants than to 
grasses. One group of compounds, however—the car- 


hamia add derivatives and* in partiimld^, 
phenylcarbamate—was more toxic to eereab ^uia io 
broa^eaf plants- This confirms the resoUa of Bril^ 
investigators (i). Among the broadleaf {dsmta Oidy 
one instance of oompound-erop specificity was noted. 
The compound, 2,4,5-trieblorQphenoxyaoBtie aoidt Wd 
its derivatives were highly inhibitory to Irish potatoed^ 
while ail the other phenoxyacetic acids and derivatives 
tested on this crop had little effect. 

Reference 

1. Teupr.iiiMAtr, W. Q., and Bbxton^ W. A, Ifature, Zon4*M 
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Obituary 


John Campbell Merriam 

1869-1945 

Dr. John Campbell Merriam, distinguished paleon¬ 
tologist, died in Oakland, California, on 30 October 
1945. He had just passed his seventy-sixth birthday. 
Since his retirement from the presidency of the Car¬ 
negie Institution of Washington, which office he held 
for 18 years. Dr. Merriam had continued his writing 
and scientific study on the Pacific Coast, spending 
much of his time at the California Institute of Tech¬ 
nology. In 1943 he became consultant and lecturer 
at the University of Oregon, where he was associated 
with the Departments of Oology and Anthropology. 
These were his last scientific interests before his health 
failed. 

Bom in Hopkinson, Iowa, Merriam received his 
early education at home and in the schools of that 
state. It was here that he saw his first fossils—the 
Paleozoic invertebrates he collected not far from his 
father’s home. After taking a bachelor's degree at 
Lenox College, Iowa, he came to the University of 
California to study geology under Joseph Le Conte 
and botany under E. L. Greene. During this period 
he was an assistant in mineralogy. As was customary 
in those days, Merriam went to Munich for advanced 
study, receiving his doctorate at the University under 
Karl von Zittel. His dissertation related to mosasaurs 
from the Kansas chalk. On his return to the Univer¬ 
sity of California in 1B94 he tau^t and conducted 
research in invertebrate paleontology. 

However, vertebrate paleo 2 itology claimed his major 
interest, and there followed publish accounts by hhn 
and by his stttdeiits bp eaVe explorations and early, 
Califonda^ Triaakds and tbalatlo^ 


saurs, and on the geology of the John Day basin. He 
later enlisted the aid of Miss Annie M. Alexander in 
his research, and the generous response of this fine 
and steadfast patroness of paleontology and soology 
was an important factor in permitting him to aehieve 
success. Even before completion of the work on fossil 
reptiles his interest turned more strongly toward fbsitf 
mammals and early human history. Among his many 
papers, those which relate to western Tertiary taunns, 
correlation studies, and to the deposits and ^anOS of 
Baneho La Brea may be cited as among his most sig¬ 
nificant contributions. They were publiidied for, tbs 
most part in his productive period of researeh at the 
University from about 1900 to 1919. These wore ibb 
years when a number c£ students came under hhl in¬ 
fluence, and many men reeeiving instruetion from 
were subsequently to find responsible posts in seupw 
and industiy. 

During this time he became inereasingly 
the affairs of the University and of the ooxumuhil^* 
He was particularly interested in promoting 
and in fiuthering the publicalion of origiaml 
gations. In 1912 President Bmijamin Ide WlMMlsr 
appointed him chairman of a newly formed 
ment of Paleontology, At the time of World Wkr t 
he SAW the urgency of a netionai defense prisfptm> 
He beeomc dmirman of the KeSeandi 
foruia State Council of Defense, wldeh 
from 1917 to 1920. In 1919 ho ihie 
Nationid Beseardi Council. latlNegt^ 
deantff tiie fiUMdtiej^attbe^U ^ 

Alfl^sgh cohs^ 

^ /the , Umvergi^ ■■ ^ "■ OslBtor^ 












It vfBB liu belief that, rather 
thati his weer as palaantologist, he should 

sei^ hdisihss^^ and more eiEeetively by becoming 
hi^ of a great resear^ foundation. 

thiring the ue^tt IS years he was oceupied with the 
innuinerable tasks whioh face an executive of a large 
organiaatiotL This period pf service is perhaps most 
noteworthy beeause of a certain centralisation of the 
activities of the Carnegie Institution of Washington, 
although he enlarged the group of research associates 
who were affiliated with other institutions of learning. 
He gave stimulus to publication of scientific results 
and to a dissemination of knowledge gained by emi¬ 
nent scholars of the Institution staff through popular 
artioiee, lectures, and demonstrations. He was respon¬ 
sible for the establishment of a Scismological Labora¬ 
tory and a program of seismological research on the 
Pacific Coast as a cooperative plan of the Institution 
and the California Institute of Technology. He was 
also much interested in the program of archaeological 
research in southern Mexico and Guatemala. Later, 
the investigation included studies of early man in 
America and Asia. Paleontology and paleobotany 
likewise received added support. 

All his activities were by no means confined to the 
Carnegie Institution of Washington. Dr. Merriam 
continued for a time as regent of the Smithsonian 
Institution. He fostered the unique educational fea¬ 
tures of some of our National Parks, Ho was presi¬ 
dent of the exeeutiye committee of the Pan-American 
Insti^ptp of Geography and History from 1935 to 
1938. He carried over from his university days his 
association with the Save-thc-Redwoods League and 
for 34 years continued as its president until his retire¬ 
ment from that office in 1944 These were the years 
when he Inrought to publication most of the articles 
and essays of a more general and philosophical nature. 
His broad interest in the hnman values derived from 
education and research lad to the pnblioati 9 n of his 
book, living past On his retirement in 1938, the 


CgVil^pe reprinted all his papers and ad^ 

dresses and published likewise an apptreoiation volume 
entitled: Cooperation in maarch by staff member 
and research associates. 

Articles of general scope and his second book. The 
garment of God, were pubUshed after his retirement 
He continued to concern himself with the N^ional 
Parks of the West and with the State Parks of Ore¬ 
gon. Largely through his activity, the group known 
as the John Day Associates was established with the 
purpose of conserving the famous fossil beds of the 
John Day basin and of developing public interest in 
the geological story so clearly told by the rocks and 
fossils of the region. 

Some paleontologists never weary, even in old age, 
in,their devotion to the study of fossils. In the later 
period of his life, however, Merriam never again ap¬ 
plied himself to this kind of research, being content 
to let others carry on. His eminence in science was 
recogniased, and acknowledged in the usual way. Hon¬ 
orary degrees were awarded him by many universities. 
He was a member of the Society of Vertebrate Paleon¬ 
tology, president of the Paleontological Society in 
1910, president of the Geological Society of America 
in 1919, president of the American Somety of Nat¬ 
uralists in 1936, and a member of the National Acad¬ 
emy of Sciences, Academia Nacional de Ciencias 
Antonio Alaate de Mexico, and Sociedad de Geografia 
e Historia de Guatemala. A gold medal was awarded 
him by the American Institute, New York. 

Thus, Merriam’s interests were not only in paleon¬ 
tology. During his lifetime he was also educator, 
conservationist, administrator, and philosopher. By 
nature not genial, but rather grave and distant, he 
nevertheless left the impress of his thoiight on stu¬ 
dents and on men and women in many walks of life. 
By them he will be long remembered. 

Cheswi Stock 

CaUfomia Institute of Technology 
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Technical Papers 


Use of 2,4-Dichloropheaoxyacetic Acid 
as a Selective Herbicide in the Tropics 

J. VAN OvERBKEiK and Ismael V£lkz 
Imtitute of Tropical Agriculture, Mayagiiez, 
Puerto JUco 

During the past year extensive trials were conducted 
on the use of 2,4-dichlorophenoxyacetic acid' as a 
selective herbicide for tropical crops in Puerto Rico. 
Its most beneficial use is in the sugar-oane culture, 
but in coffee plantations also it promises to be of con- 
siderable importance. While many of the major weeds 
associated with these crops are highly susceptible to 
2,4-D, neither sugar cane nor the coffee plant have 
shown any adverse effects of sprays up to 0.3 per cent 
concentration. 

It was found that weeds could be divided into four 
classes in regard to their sensitivity^ to 2,4'D: 

Class 1 consists of a group of highly sensitive 
plants, represented by Curve I of Fig. 1. Commelina, 
one of the most serious sugar-cane weeds in moist 
lands, is the main representative of this group. A 
single treatment with 0.06 per cent of 2,4-D at a cost 
which is often as low as 50 cents per acre^ gave suffi¬ 
cient control. Several species of Ipomea, and Stigo- 
lobium pruritum (Wight) Piper (the pica pica feared 
by sugar cane workers on account of its stinging 
hairs), fall in the same sensitivity class, as does Urera 
baccifera (L.) Gaud., the giant nettle, which is a 
major pest in coffee plantations. Other weeds belong¬ 
ing to this class are: Bidem oynapUfoUa, H. B. K., 
Ciasus siegoides L., Cleome gynandra L., Cleroden'- 
drum fragans Vent., Momordica <^a/fantia L. 

Class II is a group of weeds characterized by Curve 
II and represented by several species of Amwrmthus 
(pigweed). To this group also belong; Achyranthes 
seBBilU (L.) Steud., Kallstroemia caribaea Rydgerg., 
Poinaettia heterophylla (L.) Kl. Garckc., BicinuB com¬ 
munis L., Solanum torvum L,, Synedrella nodiflora 
(L.) Gaertn., Teramnus undnatus (L.) Sw., and 
WedeUa trilobata (L.) Hitch. 

Class III is a group of weeds characterized by Curve 
in, the major representative being Cyperus rotundus 
L. (nutgrass). Sufficient control was usually obtained 
with 0.16 per cent sprays. Other plants belonging to 

'CouTerteC into tbe more water-«olub 1 e ammoalum salt 
by tbe addition of NH 4 OH on an eauimolecalar battle. 

* AaplloatlODs were made to young w««d plants, since It 
was found that mature pbmts are generally relatlToly inaen- 



the same group are: Chamaescyee spp., Crotolaria 
retusa L., Malachra eapitata L., Portulaca oleraaea Ia, 
iS^fda spp., Trianthema portulacastrum L., and Ver~ 
nonia cinerea (L.) Less. 

Class IV comprises a group of plants which are 
relatively insensitive to 2,4-D sprays. Grasses are 
the most typical representatives of this g^up. How- 
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ever, the following nongramineous plants were also 
found to be resistant; Aeachynomcne spp., Aloe vuU 
garis L., Bradburya piibeacens (Benth) Kuntb., 
Bryopkyllum pinnatum (Lam.) Kiirtz., Chamaecrista 
spp., Dieffenbachia aeguine (Jaoq.) Schott., Efnelieta 
iora (L.) Britton and Rose, Indigofera auffrudieosa 
Mill., Juaaiaea cmgmtifolia Lam., Meibomia supina 
(Bw.) Britton, MimoBa puddoa L., Opuntia 
(Kerr-Gawl) Haw., Peraicaria puneta$a (Ell) Small, 
Petiveria alUacea L,, I7rena lobala L., Xanthoxedis 
comieulata (L.) Small 

The action of 2,4-D differs considerably from that 
of weed killers of the conventional type. The latter 
act rapidly, have a burning action on the foliage, hot 
often do not damage the growing point sufficiently to 
prevent regeneration. On the other hand, 2,4-D pene¬ 
trates inside the plant and without the typical leaf- 
burning destroys the growing regions in the oOnrae 
of a few weeks. In Oommelina the growing point and 
the intercalary growth regions are destroyed. In 
Cyperua the well-protected growth region, located 
wi^in the base of ibe leaf idieatha and S em or tttOfe 
b^ow the surface of the soil, is d^yed, while at 
same time the leaves show no aarioiia 
tlum ^ 
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This pveferential action on the sowing region sug- 
geata that 2,4-D owes its effectiveoeas to oompetitive 
notion with the plant’s native growth-regulating eub- 
stanoea. The fact that 2,4-D itself has definite growth- 
regulating properties (1) further strengthens this 
assumption. 

Although in practice 2,4-D is sprayed on the sur¬ 
face of weeds rather than on the soil, some of it is 
bound to come in contact with the soil. In order to 
determine spray residues in soils, a test was devised 
which was based upon the high sensitivity of radish 
seedlings to 2,4-D. When radish seed was germinated 
on cotton soaked in 2,4-D solutions, it was found that 
concentrations as low as 0.1 ppm cause a striking 
redaction in root and hypocotyl growth in comparison 
to seeds germinating in water. A similar effect was 
found in radish seedlings germinating in soils which 
had been sprayed with 2,4-D. Under the conditions 
of our experiments 2,4-D was detectable in soils up 
to UiTee weeks after 0.15 per cent solutions were 
sprayed directly on the soil at a rate of 300 gallons 
per acre, and up to five weeks when 0.3 per cent solu¬ 
tions were applied. 
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Control of Ragweed Pollen Production 
With 2,4«Dichlorophenoxyacetic Acid^ 

FRKDBBiaE G. Smith, Chablks L. Hamksr, and 
Eobebt F. Carlson 

New York State Agricultural Experiment Station 
Cornell University, Geneva, New York 

In surveying the selective herbioidal action of 2,4- 
diohlorophenoxyaeetie acid, Hamner and Tukey (^) 
found that ragweed was among the more sensitive of 
the common weeds. Since ragweed is probably the 
most important cause of pollen allergy, its control is 
of great impoirtmiee both as an economic and a public 
haaltii measure. It was desirable, therefore, to inves¬ 
tigate further the application of 2,4-D to ragweed 
control and to point out the practical possibilities. 

In many urban areas in the East and Middle West 
before war oonsiderable effort and expense was put 
into eampalgns to eradicate ragweed by cutting or 
treatment with various herbicides. The success of this 
means of controlling allergy due to ragweed pollen, 
kud publie interest in it, covdd undoubtedly be greatly 
ii^ased by the availability of a cheaper, more effect 
^ Grigsby (^) bas re^Uy reported the 



me of several of the newer herbioidal compounds in 
ragweed control and has suggested that 2,4-D may be 
more effective. The essential requirement of any 
method, as Grigsby points out, is to prevent the 
formation or shed of pollen; but it is also desirable 
(1) to cause as little damage to other vegetation as 
possible, (2) to leave no residue toxic to animals, 
and (3) to require the minimum in cost of materials, 
time, and equipiuent. 

RsBWta 

Beginniug on 26 July, plots 5 yards square were 
treated at weekly intervals in three locations where 
both eastern species of ragweed, Ambrosia artermsU- 
folia L. and A. trifida L., were growing abundantly 
among other common weeds. The treatments were 
made by water sprays of 1,000 ppm of 2,4-D con¬ 
taining 0.5 per cent Carbowax 1,600, *is described by 
Mitchell and Hamner {4), and were applied with a 
5-gallon knapsack sprayer at the rate of about 100 to 
200 gallons per aero. Notes on the stage of flower 
development at the time of treatment and frequent 
observations of the effects were made to determine the 
latest safe time for treatment to prevent pollen for¬ 
mation or shed. 

At the time of the first series of treatments the ma¬ 
jority of plants had racemes varying from a few milli¬ 
meters to 20-30 mm. in length. Within 24 hours these 
plants showed pronounced epinasty and twisting of 
pedicels, leaves, and stem tips. By the fourth day the 
twisting was more severe, growing points were en¬ 
larged, longer racemes were pendant, and a few lower 
leaves were chlorotic. By the fourteenth day none of 
the involucres had opened, and no further development 
of the flowers had taken place. Many plants showed 
extensive swelling and splitting of stem tips and the 
death of lower leaves. By the twenty-eighth day (23 
August) the tops of about half of the smaller plants 
were dead, and larger plants showed typical red and 
yellow fall colors and were dying back from the tips. 
Controls at this time had developed normally and were 
shedding pollen. 

At the time of treating the second series of plots 
(2 August) some of the racemes were fully developed 
and involucres were starting to open. Symptoms de¬ 
veloped similar to the first treatment, and by the 
twenty-fbrst day (24 August) some plants were dead, 
and there was no sign of pollen shed. Most of the 
involucres had not opened, ^ those which had, 
the pollen sacs were dead. 

At the time of the third series (10 August) most of 
the involucres were open, and some of the poUm scMbs 
wexe mature. Eighteen days later (28 August) the 
youiyfer racemes and tips of Ihe older ones were dead, 
Olid fio poQeii had been shed, tart at the bMe of the 





raoemea Uiere were empty pdUdai pollen 

eonld be squeezed from others. The fbhirtb series 
(17 August), at the time pollen shed Wiui starting, 
showed the same general symptoms by 28 August as 
the third treatment except that the proportion of sur¬ 
viving pollen sacs and the extent of shedding was 
greater. Though the third and fourth treatments 
dearly caused reduction in the amount of pollen shed, 
they were too late to prevent it completely. That the 
pollen shed from these late treatments was not alto¬ 
gether normal was indicated by their vacuolate condi¬ 
tion, similar to the effect of 2,AD on bindweed pollen 
(6), No test was made, however, of their allergenic 
properties. 

These experiments indicated that the safest pro¬ 
cedure would be to treat plants before the involucres 
are open. Limited trials with lower concentrations 
and more extensive experience with other weeds have 
indicated that concentrations lower than 1,000 ppm 
might be equally effective in stopping development of 
the flowering parts, though the response would prob¬ 
ably be slower. 

A preliminary trial was also made of a new method 
of treatment which shows great practical possibilities 
in the large-scale application of chemical agents to 
plants. On 6 August a test of 2,4-D with a fog ma¬ 
chine* was made, in which a 1-per cent solution in 
SAE 80 oil was ^^fogged” across an area of mixed 
weeds at the rate of about 1 to 2 gallons per acre 
from the back of a truck moving 3 or 4 miles per 
hour. Despite unfavorable atmospheric conditions, 
cool and damp with updrafts, teloraorphic effects were 
visible on ragweed up to 100 feet from the machine 
within 24 hours. A week later severe symptoms were 
found throughout the first 50 feet, and many plants 
were already dead in the first 10 feet. The response 
was at least as rapid and apparently as effective in 
preventing pollen shed as the water spray. Because 
of the possible advantage of more highly oil-soluble 
compounds in i'og application, the ethyl ester of 2,4-D 
was prepared and tested on a small scale. Dimethyl 
ether aerosols gave responses on ragweed similar to 
2,4D. 

CONCIiTrSlON 

Water sprays of 2,AD at 1,000 ppm at sufficiently 
early stages of flower development were shown to be 


in amunty bi 2^0^ 
in tlwlwb the fambuie 

^ avoiding the irelmiiea ef 

methodsi (2) of iwifter a|^ 
requiring considerably lower coat 
in eqmimeeht. This new teolmio of applkation, com* 
blued with relatively low coat, favorable aeketivity of 
herbicidal action (d) and low toxicity (5), 2,AD 
a promising herbicide for ragweed eontroL it ia 
hoped that these experiments will eneoorage otiiera 
to test 2,AD on a larger scale. 
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Rapid Estioution of the Phytocidal 
Action of Chemicals^ 

H. R. Oracno 

Bureau of Entomoloffy and Plant Quaranttna 
Agricultural JRaaaoroh AdmmietTalion, T]8J>A 
Berkeley, California 

Recent reports on the herbicidal action of snbeti* 
tuted phenoxy compounds (1, 3, 5)* have stiinulatyd 
investigations of organic compounds which are essen¬ 
tially new to workers doing research on weed-eontrod 
problems. The large number of organic oompoonda 
which might legitimately be selected for test as heidii- 
eides, together with the high cost and limited supplies 
of many of theae chemicals, require ^at prelimixiAty 
tests of their toxicity be simple, rapid, and eeommi^ 
The utilization of Lemna ndnor L. (smaller dubkweed)^ 
as a test plant fulfllis most of these requirements. 

The procedures here proposed should provide dii^ 
evidence of the effectiveness of chemicals for the 
gtyuction of aquatic plants-^ matter of wideepread 
interest and of eeonomio importance. Tests with du^ 
weed, however, will not neoessarilj indicate the 
nitude of the toado action of an improved faetbicjide ^ 
a terrestrial plant. For investtgators conciirned 


effective in preventing pollen shed, though further 
work may show that loVer concentrations or rates of 
application would be euffeient. A preliminary trial 
with a fog machine showed excellent possibilities, and 
with further experiments to determine the best carrier, 
concentratioxl, and technic of fog application it prom* 
ises to be a more economical method than sprays. 
ivaUabl« tUvoiiga tiie cburtM^ ct the trodC Shlc^ 
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prapoisd idiod4 provide 
iwd^ jA^tooidal Aotioii of 

ft lIsjrdfQk tA mw ehemieals and, in partieidAr^ ehould 
indiotle tM xelatiTe toxidtj of low eoneentrations of 
new ftiod proved herbieidee. In ineeodddal as well as 
iierbiddBl inmtigatioxu», there is considerable interest 
in red^gttitixm of the phytooidal action of low ooncen< 
trations of chemicals. Data f^om tests with duckweed 
should facilitate evaluation of potential foliage damage 
by new ohenueals^ once prelixoinary standards have 
been estaldished by which correlations can be made 
between reactions of duckweed and the particular 
foliage or plant under consideration. Tests with duck¬ 
weed, or any other teat plant in the laboratory or 
greenhouse, should be considered as preiiminary to 
final evaluation of the herbicide under field conditions, 
and for the particular weed under investigation. 

Aquatic plants such as NiteUa, Vdlonia, Chlorella, 
and Lemna have been used extensively as test plants 
for many types of physiologic studies. Nitella clavata 
(Bertero) A. Br« has been used specifieaUy to study 
the toxic action of the herbicide, sodium chlorate (d), 
and Lemna minor for investigations of the herbioidal 
properties of the oxyhalogens (4). More recently, 
growth stimulation by low concentrations of am¬ 
monium sulfamate (2) has been shown by the rate of 
increase in nnmbers of Lemna minor, 

L&mna minor, a monocotyledon, is a ehlorophyllose, 
floating aquatic plant which rtsproduces aggressively by 
vegetative means. The upper surface of its leaf-like 
stems, or fronds, is uniformly bright green. Large 
numbers of test plants can be maintained in small 
space in simple, inexpensive containers. Plants do 
wdUi in dilute nutrient solution at a pH-of about 5-6 
or in tap water over a small amount of sandy soil, and 
CAn be grown readily at oU tunes of the year. For 
ease pf handling and convenience of observation, 
Lerntm minor has recentlj been used in this labora¬ 
tory in preference to other plants for rapid estimation 
of the toaic actiop of expensive chemicals. Spirodela 
poli^hmt was used for the same purpose, but the nor¬ 
mal Voripgatri color of its fronds interfered with ob- 
seryatioh of early symptoms of injury. 

pirdiminary tests of new herbicides mode by the 
writer duruig an 18-month period, the rate and char¬ 
acter of damage to Lemna minor were used as mea- 
si^ cf imdeity. Four different, clemrly detectable, 
reactions of jUnwa minor wm?e observed 
toxicity teats with herbicides in con- 
Immediately destructive to tender 
may bp daseribed fts follows; 
f, os s^wn by chlo- 



smaikr originally present The ty|iical 

color of injured fronds is reddish brown to pale yellow 
or albinOi There is no change in the totid area of the 
fronds. 

(b) Plants divide to form single or double fronds 
before discoloration becomes noticeable. Subsequent 
chlorosis takes place slowly, but unifonnly, on oQ 
fronds. The end result is a generally uniform dia- 
ooloration of fronds. Most or all of the plants are 
split into single fronds. The typical color of injured 
plants is a pale or yellowish green. There is no change 
in the total area of the fronds. 

(c) Damage is slow and varies among the test 
plants. Single fronds break from the parent plant, 
and these separated fronds may be damaged while the 
fronds of the parent plant remain fairly green and 
normal in appearance. The end result is an uneven 
discoloration of fronds. There is no apparent change 
in total area of the fronds. 

(d) Plants divide into single or double fronds with¬ 
out evidence of injury. Some stimulation of growth 
and regeneration is evident from the increase in the 
number and the total (estimated) area of the frondSi 
Fronds remain dark green in color and healthy until 
bacterial action, lack of nutrient, or protracted con¬ 
tact with the chemical solution causes injm*y. 

In comparing the toxicity of an organic compound, 
such as 2,4-dichlorophenoxyaoetic acid, with a series 
of its homologues or analogues, the following pro¬ 
cedure is recommended; Prepare standard test solu¬ 
tions of the 2,4-D which provide a range of concen¬ 
tration from that which is rapidly toxic (1,000 ppm 
damages within a few hours) to that which is rela¬ 
tively Dontoxic (10 ppm exerts no significant damage 
for several days). Prepare solutions of the new her¬ 
bicides in concentration equivalent to the standard. 
Measure 50 ml. of the several test solutions into Petri 
difibes. Three replications are adequate for most pur¬ 
poses. Place the same number (10 or more) of duck¬ 
weed plants in each test solution (induding a control 
of tap water or a dilute nutrient solution of conven¬ 
tional composition), taking care to select vigorous, 
healthy plants of a uniformly green color. The num¬ 
ber of fronds per plant need not be the same for ail 
tests. For each culture, record the number of plants, 
the total number of fronds, and the time of immersion, 
so tihat oompariaons between number of plants and 
fronds in th^ control and the several test solutions can 
be made at regular intervals. Unless the pH eSeet is 
the immediate object of the tests, the pH of the teri 
should be approximately the sanm, baeatM 
arimas arid ot olkoti exerts a definite toxic acdloA bu 
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damage occurs and the character of the damage, as 
previously described, will provide an estimate of 
toxicity of equivalent weights of the standard and the 
now herbicides. 

Attention is called to the convenience and economy 
in the use of Lemna minor for estimating the ph3do- 
cidal action of chemicals where a large number of tests 
are needed and where cost and availability of chem¬ 
icals are important considerations. This plant may be 
useful as physiological test material in assaying the 
potency of eomniercial preparations of weed killers, 
particularly those containing organic poisons not 
easily determined by conventional methods of chem¬ 
ical analysis. Results of toxicity tests on duckweed 
should be directly applicable to practical problems in 
the control of aquatic plants. 
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Tributyl Phosphate as a Solvent for Pre¬ 
paring Concentrated and Oil-miscible 
Solutions of 2,4-Dichlorophenoxy- 
acetic Acid and Similar Substances ^ 

W. B. Ennis, Jk., Lt., H. E. Thompson, Lt. (j.g,), 
and H. H. Smith, Lt., USNR 
Camp Detrick J Frederick, Maryland 

Concentrated solutions of many diffieultly-soluble 
growth-regulating compounds for use in oil solutions 
may be prepared by the use of tributyl phosphate. 

During the past few years much attention has been 
given to the use of 2,4-dichlorophenoxyacetic acid as 
a plant growth regulator and weed killer. For prac¬ 
tical use in sprays, this compound, and others of a 
similar nature, must be used with a diluent or carrier. 
This acid Ls only slightly soluble in water, and at¬ 
tempts to dissolve it directly in inexpensive mineral 
oils, such as kerosene and fuel oil, have been unsuc¬ 
cessful. In an effort to find a suitable co-solvent of 
2,4-dichloropherioxyacctic acid for use in mineral oils, 
over 60 of the more common organic solvents were 
tested, and of these only tribntyl phosphate proved 
satisfactory. The others were found to be unsuitable 
either by reason of insufficient solvent power, immisci- 
bility with oil, or undesirable volatility. The co-solvent 

^ »Studies conducted at Camp Detrlck from January to 
September 1045, under the direction of Dr. A. Q. Norman. 


ability of tributyl phosphate in this combination is a 
critical property of this compound, since closely re¬ 
lated substances such as triethyl phosphate and tri- 
cresyl phosphate are unsatisfactory. 

At ordinary temperatures tributyl phosphate will 
dissolve up to about 36 per cent, by weight, of 2,^ 
diehlorophenoxyacetic acid. A range of from 6 to 36 
per cent of the compound dissolved in tributyl phos¬ 
phate was found convenient and useful for subsequent 
dilution with mineral oils. Best results have been 
obtained with solutions in which the ultimate concen¬ 
tration of 2,4-dichlorophcnoxyacetic acid was from 
0.5 to 5.0 per cent by weight after dilution of the 
tributyl phosphate solution with kerosene or low-grade 
fuel oil. 

The solutions of 2,4-dichlorophenoxyacetic acid and 
tributyl phosphate are stable at ordinary temperatures, 
have no heat of solution when dissolved in mineral 
oils, and are miscible with them in all proportions. 
In addition, tributyl phosphate causes local burning 
of plant tissues at points of direct contact, which, for 
hcrbicidal purposes, may be desirable. There is evi¬ 
dence that greater inhibition, per unit weight of com¬ 
pound, is produced in some broad-leaved plants when 
2,4-dichlorophenoxyacetio acid is applied in oU solu¬ 
tions containing tributyl phosphate than when the 
acid is applied in the form of aquejous solutions. It 
is not known whether the increased inhibitory effec¬ 
tiveness of such solutions is due to the contact injury 
produced by tributyl phosphate. 

Tributyl phosphate also has been found to be 
capable of dissolving large amounts of 2,4,6-trichloro- 
pheuoxyacetic acid, para-chlorophenoxyacetic acid, 
2-methyl-4-chlorophenoxyacetic acid and other sub¬ 
stituted phenoxyacetic acids. In general, 2,4-dichlorO' 
phenoxyacetio acid cun be replaced with equivalent 
amounts of one of the three compounds named above. 
This solvent likewise is useful in preparing concen¬ 
trated solutions of mixtures of such compounds for 
use OS such or in oil solutions. 

Treatment of Muck and Manure with 2,4- 
Dichlorophenoxyacetic Acid to Inhibit 
Germination of Weed Seeds^ 

C. L. Hammer^ J. E. MomiroN, and H. B. Tokbt 

Depa/rtment of Horticulture, Michiyan State College, 
East Lansing 

Herbioidal sprays containing 2,4-dichlorophenoxy- 
acetic acid have been used to destroy noxious plants 
(2, 3), Aqueous sprays at 1,000 ppm are selectiva in 

1 Jcvrnol Artlole 767 (N.8.) from the Ulehlgoa Ag^ttC^ 
tuntl Experiment Station, accepted for publication DeceinlMr 
J945. 
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action, apparently not seriously affecting most 
grasses. Seeds of many plants, including grasses, 
can be destroyed by treatment with 2,4'dichloropheu- 
oxyaoetio acid. Concentrations os low as 1 ppm have 
a marked effect on germination and growth (i), and 
eonoentrations at 10 ppm will inhibit the germination 
of seeds of many plants. Although grass seeds are 
killed readily by 2,4-dichlorophenoxyacetic acid, high 
concentrations are required. 

Muck soils and composted manure are frequently 
heavily infested with weed seeds. This suggests treat¬ 
ment of muck and manure to reduce the weed popu¬ 
lation. The importance of weed control is accentuated 
by the garden and truck crops commonly grown in 
muck and which require much hand weeding. 

Muck soil in the vicinity of East Lansing, Michi¬ 
gan, was collected for treatment. The muck was 
placed in metal flats, and treatments were prepared 
at 1, 10, and 100 pai'ts of 2,4-dichlorophenoxyacetic 
acid to 1,000 parts of muck. The 2,4-dichlorophenoxy¬ 
acetic acid was applied to the muck in solution, a 
water-soluble preparation being used which contained 
70 pex cent of 2,4-dichlorophenoxyacctic acid obtained 
from the Dow Chemical Company. The concentra¬ 
tions were such as to give .01, .1, and 1 gram of 2,4- 
dichlorophonoxyaceiic acid per square foot. After 
treatment, the muck flats were kept in a warm green 
house at 60° to 80° F. 

Two weeks after treatment, such weeds as Iambus- 
quarters (Chenopodiuin album L.), sow thistle (Son- 
chus arvenais L.), purslane (Portulaca oleracea 
L.), foxtail (Setaria lutescens Hub.), and redroot 
(Amaranthus retroflexus L.) began to appear in the 
untreated flats and to a much lesser degree in the 
flats containing 1 ppm of 2,4-dichlorophenoxyacetio 
acid. No weeds appeared in any of the flats treated 
at either 10 or 100 ppm of the chemical. 

, In order to test the residual effect in the soil, four 
weeks after treatment, bean and pea seeds were 
planted in the flats that had been treated at 10 and 
100 ppm of 2,4-dichlorophenoxyaoetic acid. The 
seeds germinated, and the plants grew normally. 

In trials with 2,4-dichlorophenoxyaeetic acid on 
manure, seeds of rape, rye grass, field pea, brome 
grass, meadow fescue, creeping bent grass, orchard 
grass, hairy vetch, and alsike clover were added to 
the manure in large numbers to insure their presence. 
The manure was then divided into three lots. One 
lot was treated at ID ppm with 2,4-di(5hlorophenoxy- 
aeetic acid, a second was treated at 100 ppm and a 
third was loft untreated as a check. The manure was 
then mixed with sand, the final mixture being about 
' one part of manure to two parts of sand. Tbe mix¬ 
ture was placed in metal flats and kept moist in a 


warm greenhouse. After three days, seeds in the 
control lot began to germinate, and after two weeks 
the surface of the mixture was covered with plant 
growth. The germination of seeds in the treated 
flats at 10 and 100 ppm was greatly inhibited, only 
a few of the grasses appearing in the 10 ppm fiat. 

Treatment with 2,4-dichlorophenoxyacetic acid is 
suggested as a method of controlling weed seed in 
manure and muck soils and where these materials 
are used in top dressings of lawns and golf courses. 
This treatment may also be of special value in condi¬ 
tioning nursery, tobacco, and other seed beds before 
planting. 
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'^Herbicidal Action of 2,4-Dichlorophe- 
ooxyacetic Acid on the Water Hyacinth, 
Eichomia crassipes 

E. M. Hildkbrand 

Food Machinery Corporation, Dunedin, Florida J 

The water hyacinth, Eichornia craesipea, is a native 
of Japan and was carried about 70 years ago to South 
America, where it became widespread in fresh-water 
streams and lakes. At the International Cotton Ex¬ 
position, held in New Orleans in 1884 (J), the Japa¬ 
nese government representatives gave away as sou¬ 
venirs water hyacinths they had imported from 
Venezuela, where this pest had practically “taken 
over" the lower Orinoco. Very shortly thereafter the 
plant was introduced into Florida. Because it propa¬ 
gates prodigiously by both seeds and offshoots and 
matures two and sometimes three crops in a single 
season it presents a real problem in Florida and 
other subtropical regions, clogging the waterways, 
drainage ditches, and lakes. 

Hildebrand and Pal miter (c?) successfully employed 
the ammonium sulfumate herbicide for combating the 
Prunus virginiana wild host of the yellow-red virus 
disease of peach. Gowandloch (1) reviewed the va¬ 
rious methods (chemical control, control by flame 
thrower, mechanical control, biological control) that 
have thus far been tried for water hyacinth control. 
He tested ammonium sulfamate and sulfamic acid for 
eradicating the water hyacinth and found that these 
killed only the plant parts above water. 

Zimmerman and Hitchcock (6) developed some of 
the growth substances that may be toxic to plants in 
concentrations greater than that used to secure de¬ 
sirable responses such as rooting. Some of the more 
potent of tkese compounds are the substituted phenoxy 
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eoiupouuds, one of which, 2,4-dich}oroph0ncuo'acetic 
acid (2,4-D), has received considerable attention as a 
herbicide. 

Hanmer and Tukey (-5) reported on the herbicidal 
action ol‘ 2,4-D on bindweed, Convolvulm arvensist 
and on a number of otlicr plant weeds. They also 
found 11 m related compound, 2,4,5-trichIorophcnoxy- 
acetic acid, showing promise as a herbicide. In this 
and in subHocpient study by others (e.g. 4, 5), 2,4-J) 
\^rked best on broad-leaved plants. 

^In April 1945 the writer first tested 2,4-D (1:1430) 
for eradicating the water hyacinth in a flowing stream 
of water. In preliminary trials promising results 
were obtaiiiod by spraying with a knapsack sprayer 
from the shore. Three areas, each involving several 
hundred plants, were treated. The amount of mate- 
tial employed was about one gallon per 100 square 
feet for plants about 15 inches tall. One week after 
application the upper parts were epinastic and dis¬ 
colored. By tije end of two weeks both the above- 
and below-water parts wore nearly all dead, the stems 
separating from the roots, and the dead parts dis¬ 
appearing in the stream either by sinking or floating 
away within three weeks. 

In the second experiment several irregular patches 
of water hyacinth plants, which were partially clog¬ 
ging the creek, were sprayed from a boat with 2,4-D 
(1:1140). As in the previous experiment, the above- 
water parts were well moistened with a coarse spray 
until dripping started. Again the sprayed plants died 
and disappeared in the stream in about three weeks. 

A tliird experiment, a repetition of the second in 
most details, gave similar results. The 2,4-D chemical 
plus Carbowax 1500, according to the formula of 
Hamuer and Tukey (2)y was employed. This prepa¬ 
ration seemed to give an improved surface coating on 
the hyacinth foliage. However, practically 100 per 
cent kill was obtained, and the sprayed specimens dis¬ 
appeared in the stream in the treated areas, whereas 
the untreated check plants remained normal and in 
place. These studies seemed to have demonstrated 
the fetisibility of removing the water hyacinth from 
streams. 

Small fingerling fish and other water fauna were 
abundantly present among the water hyacinth growths 
before, during, and after spraying with 2,4-D. No 
adverse effects to the water fauna were observed up 
through the time of disappearance of the plants at the 
end of the experiments. Since 2,4-D is a growth sub¬ 
stance for plants which operates on the **honaone^ 
principle, injurious effects to water fauna were not 
anticipated or encountered from its use. 

Starting early in October a second series of ex¬ 
periments was conducted for eradicating water hya¬ 
cinths growing in relativriy quiet water, in a rec¬ 


tangular, excavated pond with water ranging from 4 
to 8 feet deep. The water hyaoinths invaded this 
pond through a small drainage ditch and covered the 
surface in a few months time. The growth was vigor¬ 
ous, dense, 16 to 24 inches tall, and in bloom at the 
start of the experiment. One-gallon quantities of 
2,4-D spray ranging in concentration from 1:800 to 
1:1700, when applied in lOO-square-fect plots and 
replicated three times, all gave praetioally complete 
control. The use of Carbowax as a wetting agent did 
not seem to improve the herbicidal action of 2,4-D. 
When the spray concentration (1:1000) was held con¬ 
stant, one gallon gave complete control for areas rang¬ 
ing from 100 to 150 square feet. In another experi¬ 
ment where both the concentrations and areas treated 
were varied, one gallon of 2,4-D (1;1700), when ap¬ 
plied to plots 150 square feet in area, failed to give 
complete control, although over 90 per cent kill was 
obtained. In one experiment when rain fell before 
the 2,4-D spray had time to dry or be absorbed, the 
herbicidal action was largely lost. 

The first conspicuous symptom of herbicidal action, 
consisting of an abrupt epinasty or downward bend¬ 
ing of the upper pui*t of the leaf petiole, appeared 
about two days after spray application. Subsequently 
discoloration and death occurred in about three weeks. 
Although chlorotic and decomposing, the last part to 
remain floating was the buoyant, enlarged, lower por¬ 
tion of the petiole. By the time the plants were dead 
in the treated plots the surrounding growth was mov¬ 
ing in to occupy the vacated space. Therefore, to con¬ 
trol the water hyacinth all the plants in a given area, 
rather than small portions of an area, must be 
sprayed. 

In order to study the more intimate details of the 
effects of 2,4-D, another scries of experiments was 
conducted during the winter, employing open, 60-gal¬ 
lon drums to which 12 to 20 plants were transferred. 
The first experiment consisted in spraying the plants 
in three drums with 2,4-D (1:1000) at three succes¬ 
sive weekly intervals starting the last week in Novem¬ 
ber. The plants in four drums were held os checks. 
The sequence in symptom development of previous ex¬ 
periments was repeated and oonflnned, but ihM rote 
or speed of herbicidal action was slowed by over tWd 
weeks. Here, however, all plants died, decomposed, 
or settled to the bottom. Various forms of water 
fauna, including mosquitoes, were present in abun¬ 
dance, as was duckweed. 

The second and final drum experiment was Started 
in February and concluded in Max^. Around ^ 
small hyacinth plants about 4 inches tidl wei^ 
in each drum. Five different sources of 2,4-P> ^ 

1:1000 snd including one of the mud form, ' 

of ih# arid, and ^ estiis of the srii^ 
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prominont pluee in a very largo number of collogea and 
universities, and these fields of study are now attracting 
many veterans. 

Large iiuiiibers of eolleges of all types, located in 
various sections of the country, report they already have 
capacity enroll men ta luul that their ability to take care 
of ndditioniil students is limited by housing, staff, lab¬ 
oratory and classroom shortages. Many of these institu¬ 
tions are deeply concerned about the students who cannot 
be admitted because of the limited facilities. Temporary 
expedients are under wide discussion and some etnorgency 
arrangoments have, already been developed. 

The situation is so critical that many special confer¬ 
ences are being called to consider the problem. State 
officials as well as colleges nud university associations are 
urging that iminodiate steps be taken to provide educa¬ 
tional Opportunities for veterans and others now desiring 
admission. 

In view of the present conditions, the problem seems 
to be that of accouimodating the available and qualified 
students. If those entering are not pursuhig the proper 
fields of study or courses, it would appear to be a matter 
of channelling them into the critical fields of study and 
where the best vocational opportunities exist. 

The facts of the situation hardly warrant Qeiieral 
Hershey’s optimistic statement Uiat ^These (scientific) 
fields of study are now attracting many veterans/^ The 
statistics of enrollment for 110 engincring schools and 
colleges as of December, shown in Table 1, are elo¬ 
quent. 

TABLE 1 



FreHh- 

men 

Sopbo- 

morofl 

JuniorB 

8(*ijlr>r» 

N 

% 

N 

% 

N 

% 

N 

% 

Prewnr norm 

:^4 

100 

24 

3 00 

20 

100 

35 

100 

December 1045 


04 

12 

50 

7 

85 

4 

27 

Nonvftoran 

2a 

(17 

8 

as 

5 

25 

3 

20 

Veterau 
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27 

4 

n 
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10 

1 

7 


Totals for all four years of engineering training 
may be summarized as shown in Table 2, 

As of April 1946, the ratio of veterans to non vet¬ 
erans has clinnged, but not for the reason that General 
Hershey thinks. Deferment was granted to civilian 


TABLE 3 



N 

% 

Veteran % 

Prewar norm 

03 

100 

ioo 

Decomloor 1946 

55 

09 

Nonvot.eran 

89 

42 

71 

Veteran 

16 

17 

29 


students until the end of the fall semester and was 
then withdrawn. The net result was to increase the 
proportion of veterans but to reduce the total of engi¬ 
neering students. 

Probably the most interesting statement in the letter 
quoted is the concluding sentence. One wonders how 
veterans recently discharged from military disipline 
can be ‘Channeled” into the critical fields of study, or 
why nonveterans who have chosen to enter these same 
fields^’ should be **channeled” out, especially 
when they are far more critical to national security 
than the recruitment of approximately 20,000 men for 
military service. 

Surely, it is not too much to ask military authorities 
to keep a vital long-range need in mind while solving 
two very temporary, if acute, problems. Or, if mili¬ 
tary authoriti(‘s are incapable of dealing with so many 
problems simultaneously, it is not unreasonable to de¬ 
mand that the solution be placed in the hands of some 
authority able to effect it. Competence in engineering 
and science requires years of study and more years of 
experience. The war has cut our roster of scientific 
and technological manpower at least 12 per cent, and 
it is now proposed, not nierely to prevent recovery, but 
also to cut the percentage farther. 

As this article goes to press, the House is debating 
the bill. Kepresentative May, chairman of the House 
Military Affairs Committee, introduced an amendment 
in Committee providing some protection for students, 
but it was voted down. Representatives Clason and 
Martin (of Jowa) introduced and supported a similar 
amendment on the floor of the House, but its fate is 
at the moment unknown. The chances of defeat are 
better than even. 

Do engineers and scientists propose to sit by and 
take another beating f 


U. S. News and Notes 


Henry K, Townes, Kenneth L, Sherman, and Robert 
Simha were honored by the Washington Academy of 
Sciences at a meeting on 21 March 1946 for their 
respective contributions to the biological, engineering, 
and physical sciences. 

The citations read; Henry K. Townes, Bureau of 
Entomology and Plant Quarantine, Belteville, Mary¬ 


land, in recognition of his distinguished service in the 
morphology and taxonomy of the insect superfamily 
lohneumonoidea; Kenneth L. Sherman, Department 
of Terrestrial Magnetism, Carnegie Institution of 
Washington, Washington, D. C., in reoognition of his 
distinguished service in advancing the technique of 
atmospheric electric measurements; Robert Sifflha, 
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National Bureau of Standards, Washington, D. C., 
in recognition of his distinguished service in the 
physical chemistry of high polymers and the theory 
of their physical properties. 

Dr, David E. Green, research associate in the Colum- 
bia University College of Physicians and Surgeons, 
has won the first Pan I-Lew is Laboratories Award in 
Enzyme Chemistry, it is announced by the American 
Chemical Society, which administers the award. 
Sponsored by the Paul-L(^wis Laboratories, Inc., of 
Milwaukee, Wisconsin, the annual award of $1,000 
and a bronze medal was established this year to stim¬ 
ulate fundamental research by young graduates of 
American colleges or universities in the field of 
enzymes. 

Dr, Reinhold Rudenberg, inventor of the electron 
microscope, received the Stevens Honor Award for 
notable achievement in the field of Electron Optics 
upon the occasion of the seventy-sixth Anniversay 
Annual Dinner of the Alumni of Stevens Institute of 
Technology. Dr. Rudenberg, now Gordon McKay 
professor of electrical engineering at Harvard Uni¬ 
versity Graduate School, is also consultant to the Far- 
rand Optical Company of New York, where he is 
developing an electron microscope of advanced design. 

Announcements 

2'he Texas Academy of Science held its 11)45 annual 
meeting on 8, 9, and 10 November at Baylor Univer¬ 
sity, Waco, Texas. A total of 96 papers were pre¬ 
sented. In the report of the president, Walter P. 
Taylor, the course was charted which the organization 
must follow if it is to assume its rightful responsibility 
in the advancement of scientific knowledge in Texas. 
The president as well as the vice-presidents in tlie sev¬ 
eral sections emphasized the desire to encourage the 
growth of the collegiate section in order to bridge the 
serious gap in the depleted ranks of the young scien¬ 
tists occasioned by the war. Among other things, it 
was urged that grants-in-aid and fellowships be estab¬ 
lished and that greater participation in the program 
and official capacities be permitted to encourage the 
younger members. 

The following were elected Honorary Life Fellows: 
W. J. Battle, University of Texas; F. A. Burt, A. and 
M. College; and Wallace Pratt, of the Standard Oil 
Company. 

The first issue of Science Illustrated, published by 
the McGraw-Hill Publishing Company, was released 
on 1 April. This is a new general magazine from the 
science point of view, with a printing order of 500,000 
copies, a record for new publications. 

The edRorial director is Dr. Gerald Wendt, former 
science editor of Time, The medical and biological 


editor is Dr. Barry Commoner, formerly instructor of 
biology at Queens College, New York, and until re¬ 
cently a lieutenant in the USNR, engaged in research 
on aviation medicine. 

The two new elements, .95 and %, were given names 
by Glenn T. Seaborg at t]u> meeting of the Physical 
and Inorganic Division of the American Chemical 
Society meeting at Atlantic City on 10 April. He 
recommended that 95 be called “americium'' with the 
symbol, Am, after the Americas, and that 96 be called 
“curium" with the symbol, Cm, after the Curies. Dr. 
Seaborg also reeoiu]nended that Um soft “o" be used in 
the pronunciation of aujericiunt, but some of his hear¬ 
ers thought that it would not be long until the second 
“i" will be dropped and the pronunciation changed, in 
the United States at least, following the history of 
aluminium. 

Several scientists have expressed the view within the 
past week that a plan for international control of 
atoiiiic energy wliich hinged on a “denaturing” process 
(Science, 1946, 103, 428, 451) W'ould not by its very 
nature be a successful om*, and that the ultimate solu¬ 
tion lay in the development of a strong organization 
for the control of nuclear energy. 

The American Society of Agronomy and Soil 
Science Society of America held their annual meet¬ 
ing at the Deshlcr-Wallick Hotel, Columbus, Ohio, on 
26 February to 1 March 1946 with over 635 register¬ 
ing. The first day was devoted to a report of the 
National Joint Committees on Fertilizer Application 
and Nitrogen Utilization. Highlights of the meetings 
were: (1) The general meeting at which “Opportuni¬ 
ties and Responsibilities of Agronomists" were dis¬ 
cussed. Dr. P. V. Cardon, of the Agricultural Re¬ 
search Administration, spoke on the “International 
Aspects” of the subject and Dr. Richard Bradfield, of 
Cornell University, on “Domestic Aspects"; (2) the 
annual banquet, at which Dr. F. W. Parker, president 
of the American Society of Agronomy, gave the presi¬ 
dential address on “The Nitrogen Problem in Soil 
Management,” and at which members serving their 
country on special assignments during the war period 
were recognized. The remainder of the four-day 
meeting was taken up with general and special ses¬ 
sions on various phases of soils and crops. 

The seventeenth annual Stuart McGuire Lecture 
Series given by Dr. Elmer L. Sevringbaus, professor 
of medicine at Uie University of Wisconsin Medical 
School, was combined with the spring postgraduate 
clinic at the Medical College of Virginia this year. 

Meetings 

The American Mathematical Society will hold its 
4l5th and 416th meetings on 26-^27 April at Columbia 
University, New York City, and the Museum of Soi- 



482 


SCIBKCB 


ence aud Izidnstry, Chicago, respectively. The 417th 
meeting will be held on 27 April at the University of 
California, Berkeley. 

The Twentieth Colloid Symposium will be held at 
the University of Wisconsin, Madison, on 28-29 May 
1946. As on the occasion of the First Colloid Sym¬ 
posium, which also met in Madison, Prof. The Sved- 
berg, of the University of Upsala, Sweden, is to be the 
guest of honor. 

One day of the meeting will be devoted to the topic: 
‘‘The PJiysical Chemistry of High Molecular Weight 
Matoriails.” Papers on this topic will be given at two 
concurrent sessions, one concerned witli the proteins 
and the second with organic high polymers. Dr. 
Kvedberg is to preside at the session on proteins, and 
Dr. Paul Flory, of the Research Department of the 
Goodyear Rubber Company, is in charge of the ar¬ 
rangements for the high polymer session. 

On the second day a program of general papers has 
been planned by Dr. 11. B. Weiser, with the coopera¬ 
tion of members of the Colloid Symposium Committee. 

Arrangements havit been made for housing at one 
of the University dormitories, and meals can be taken 
at the Commons. Those who expect to attend the 
Symposium should notify Prof. C. H. Sorum, Depart¬ 
ment of Giemistry, Madison, Wisconsin, before 20 
May to insure accommodations. Rooms will be avail¬ 
able for the nights of 27, 28, and 29 May. 

Elections 

The American Society of Agronomy has elected the 
following officers for 1946: H. D. Hughes, Iowa State 
College, president; W. H. Pierre, Iowa State College, 
vice-president; J. D. Luckett, New York Agricultural 
Experiment Station, editor; G. G. Pohlman, West 
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Virginia University, seoretary-treasurer; B. A. BoUe* 
well, Bureau of Plant Industry, Boila and Agricul* 
tural Engineering, chairman of Crops Division; and 
C. E. Marshall, University of Missouri, chairman of 
Soils Division. 

The Soil Science Society of America reports dee- 
tion of the following officers for 1946; C, E. Marshall, 
University of Missouri, president; F. L. Duley, Uni¬ 
versity of Nebraska, vice-president. 

Recent Deaths 

Dr. Harold E. Eobertson, 67, senior consultant in 
the Mayo Clinic section on pathological anatomy and 
former head of that section, died on 8 March. 

Dr, William Morton Barrows, 62, professor of zool¬ 
ogy and entomology at Ohio State’University, died on 
24 February. He Lad been associated with the Uni¬ 
versity since 1909. 

Dr, Bernice L, Maclean, 42, zoologist and former 
chairman of the Department of Biological Sciences at 
Hunter College, died in New York City on 8 March. 

Mary B, Eyre, 70, professor emeritus of psychology 
at Scripps College and professor of psychology at the 
Claremont Graduate School, died on 26 January foU 
lowing injuries sustained in a traffic accident 

William Crowell Bray, 66, professor of chemistry 
at the University of California, died on 24 February 
following an illness of several months. 

Carl L, A, Schmidt, 60, professor of biochemistry 
and chairman of the Division in the University of 
California Medical School for 23 years, died after a 
long illness on 23 February. 


International News and Notes 


L. H, Bailey and A. J, Eames, of Cornell Univer¬ 
sity, and E. D. Merrill and Frans Verdoorn, of the 
Arnold Arboretum of Harvard University, have been 
elected lionorary foreign members of the Botanical 
Society of Edinburgh. 

Dr, Herbert Spencer Qasser, winner of the 1944 
Nobel Prize in medicine and physiology, and since 
1935 head of the Rockefeller Institute in New York, 
has been made a member of the Swedish Royal 
Academy of Science. 

Dr, Arthur Stoll of Basle, Switzerland, director of 
the Sandoz Research Laboratories, is the recipient 


■ I I IIII ■■■■■■■■■■ ! ■■■■ ■ ■■■ .. . 

of an honorary doctorate, conferred by the Sorbonne 
for his fundamental contributions to the chomistiy of 
the glycosides of digitalis and squill and for his work 
in the field of the alkaloids of ergot. 

Bobert S, Tipson, senior fellow in Pure Reseahsh 
at Mellon Institute, was awarded the D.So. degree Ify 
the University of Birmingham, England. The same 
degree was also awarded to another scientist, Owen 
W* Ellis, of the Ontario Research Foundation, To¬ 
ronto, formerly an industrial fellow Of Mdlon In* 
stitnte. 

Dr, Cornelia L, Sugui (18 Rue Lu^Ot, 

Franoe) writes to Dr. ChiurleB £L Bebr^ Jr^ 
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April U, 1940 

fasstwt erf! geology at Columbia University, that geology 
iu France is onee more begioning to resume its normal 
peacetime role, one of its most prominent functions 
l>eing in the field of reconstruction. The Assooiation 
International pour TEtude Seientifique des Pays Medi¬ 
terraneans is in process of being organized, and some 
of its problems will lie in the fields of general and 
economic geology. Dr. Sagai is studying and publish- 
iug in several fields. One of his most recent investi¬ 
gations concerns the pressure of magma in intrusive 
bodies. Fernand Blondel, well known in this country 
as a Fellow of the Geological Society of America and 
as a member of the Society of Economic Geologists, 
Ims just returned to Paris (24 Rue Vineuse) after 
prolonged service in French North Africa. Dr. Jean 
P. Orcel (61 Rue de Buffon) has resumed his post of 
curator in mineralogy at the Museum National d^His 
toire NatureJle. Dr. Gaston Betier is back at his post 
in Algeria. Mr. J. Durand, still with the Bureau 
des Mines in Toulouse, has been stationed at intervals 
at Saint Gaudens, where he has been directing special 
research on petroleum for the Government. 

In Belgium, Prof. Ivan l)e Magnee writes through 
Dr. Bagui, theoretical and applied geology are being 
pursued with renewed vigor. Prof. De Magnee at the 
University of Brussels (15 Rue des Nations, Bruxelles) 
has founded a laboratory for geophysical research, in 
part directed toward new prospecting in the Congo. 
Prof. Paul F. Fourmarier, after imprisonment by the 
Gestapo, is once more at his old post at the Institut 
de Geologie, University of Lii^e, as is Prof. Victor 
Brien. 

Z>n If. 8, K risk nan, superintending geologist of the 
Geological Survey of Indio, comments on the diffi¬ 
culties of the war years, among which was a serious 
paper shortage which cut to about a third the volume 
of scientific and technical publications. He adds, how¬ 
ever, that there are signs that publication will be 
resumed shortly on the old scale. 

Dr. Wallace P. Cohoe, a consulting chemist, 120 
East 41st Street, New York, will receive the Messel 
Medal of the Society of Chemical Industry at the 
annual meeting of the Society in England on 12 July 
1946. In the Messel Lecture he will discuss “The 
Importance of Science in Anglo-American Relation¬ 
ships," 

The Messel Medal is awarded every other year for 
meritoripus distinction in science or in the literature 
of chemistry or for meritorious service to chemical 
industry. Two other Americana have received the 
Medai^ Prof. B. A Millikan in 1928 and Dr. 
Leo SL BACktland iu 1938. The other 10 recipients, 
JiR iS^ Prof. H. B. Armirtrong, Rt, Hon. 


Viscount Leverhulme, Bt. Hon. Earl of Balfour, Rt 
Hon. Lord Brother ton of Wakefield, Sir William J. 
Pope, Sir Harry McGowan (now the Et. Hon. Lord 
MeGowan), Sir Robert Mond, Rt. Hon. Visoount 
Samuel, Sir John Russell, and Prof. A. V. Hill. 

Dr. Pierre Bonnet, of the Laboratoire de Zooiogie, 
University de Toulouse, France, writes that he is well 
in spite of having had some narrow escapes during the 
bombings. Working under difficulties, he has con¬ 
tinued to amass material for hia three-volume BibUo- 
graphia Araneornm, the first volume of which ap¬ 
peared o£E the press last September. It is a volume 
of 830 pages and contains 106 portraits of past and 
present workers in the field of araneology. He also 
writes that Dr. J, Denis is still at LKirichy, and Profs. 
L. Fage, L. Borland, and J. Millot arc still in Paris. 
All are anxiou.s to receive the publications of their 
American colleagues.— B. J. Kaston (Syracuse Uni¬ 
versity), 

Prof. Ytin-Pu Liu, organic chemist, who was in the 
United States as a research fellow of the China Foun¬ 
dation and of the Rockefeller Foundation from 1931 
to 1934, receiving hi.s Ph.D. at the California Institute 
of Technology, writes that he is now teaching in the 
National University of Chungking. He states that 
the Chinese Ministry of Education has recently an¬ 
nounced that university professors with seven years 
of service may apply to go to the United States or 
England on an exchange basis, 2 >i*ovided they can 
aeciiro some kind of appointment, such as research 
work or teaching jobs by their own arrangement. The 
Ministry is to pay only the traveling expenses of such 
individuals. Prof. Liu is among those eager to obtain 
a suitable appointment in the United States.—Maurice 
L. Huggins (Eastman Kodak Company). 

Dr. Luigi Provasoli, of Italy, whose work in the 
nutrition of green and colorless flagellates is well- 
known in the field of comparative physiology, writes 
that he has been isolated from American research 
literature for the past six years, and that it is still 
very difficult to secure scientific books or journals in 
Italy. He would appreciate it very much if the au¬ 
thors of papers dealing with the nutrition of Protozoa 
could send him their reprints. His address is: Uni- 
versita, Camerino, Italy. 

Dr. Provasoli feels that he and his family came 
through the war in a relatively fortunate manner. He 
experienced only a brief period in a concentration 
camp. He has not yet been able to return to his pre* 
war position at Milan because conditions in that city 
ore hardly conducive to scholarly work; eleotrieity is 
available about every other day, gas for two hours a 
day^ and wood is so seai^ce and expensive that heat 
is almost unknown. 
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As Dr. Provasoli says, let us ^*faope that the few 
men of good will will succeed to make fully under¬ 
stood that OUT safety is only in a united world policy 
and in the strong and truthful building of an organi¬ 
zation governing the entire world.—TTii/iaw Trager 
(Rockefeller Institute, Princeton, New Jersey). 

Pro/. C. Bonney head of the Department of Pathol¬ 
ogy in the Government Medical School in Batavia, 
has written to Dr, Morris E. Dailey, University of 
California Hospital San Francisco, Portions of his 
letter, dated 12 February 1946, follow: 

The European staff members of the School have nil 
been intonied by the Japanese, most of them, including 
myself, for three and one-half years. I am recuperating 
now in Australia with a few of my colleagues; others 
have gone to Holland and others are still in Java. Many 
of UH have been severely ill, but there wore no deaths 
amongst ua. In January this year the Medical School 
was still in the hands of the Indonesians. School and 
hospital did not suffer much damage mainly duo to the 
wise cares of our IndonoBian assistants. I hopo to be 
able to resume my work in ray old position when a settle¬ 
ment between the Dutch and Indonesians is reached. 


Prof. Bonne’s present address is; c/o Mrs. J. 
Bonne, Main Avenue, Coorparoo, Brisbane, Queens¬ 
land, Australia. 

An international conference, called by the exeeutive 
committee of the International Astronomical Union, 
met in Copenhagen on 7-11 March. The American 
delegation—Harlow Shapley, director of the Harvard 
University Observatory; Otto Struve, director of the 
Yerkes Observatory of the University of Chicago and 
of the McDonald Observatory of the University of 
Texas; and Joel Stebbins, director of the Washburn 
Observatory of the University of Wisconsin and a 
research associate of the Mount Wilson Observatory 
at Pasadena, California—left the United States on 
2 March, flying from La Guardi a Field. 

The more precise determination of star positions 
was one of the matters considered at Copenhagen. 
This conference is expected to redistribute interna¬ 
tional services that were assigned to Germany, wholly 
in German hands, for the in ter war period. It is likely 
that Russia will take over one or two of these service 
bureaus, which deal with planetary motions, with 
variable stars, and with the international time services. 


In the Laboratory 


Inhibition of Fungus Respiration: 
a Metabolic Bio-assay Method ^ 

Walter J. Nickerson, Lt., Sn.C. 

Air Forces Proving Groimd Command 
Eglin Field, Florida 

In the search for chemical substances active against 
di.s(*ase-producing organisms, one is frequently con¬ 
fronted with difficulties in establishing criteria for 
activity. In a stimulating series of papers on the 
principles and practices of laboratory testing of fun¬ 
gicides, McCallan and Wilcoxon (7) bring out the 
close relationship of bio-assay methods in general 
and speak of two categories of assays: (1) that in 
whiclx tliD effect of a toxic agent on an organism 
is measured quantitatively, and (2) that in which some 
phenomenon in the form of a “response” (an event 
either does or does not happen) of an organism is 
observed. Nearly all bio-assay methods for fungicides 
and bacteriocides in current use are examples of Type 

^Thc author appreciates the Interest and aid of Dr. J. O. 
Hopklast Lt.Col. Eaurence Irving, and tit.Col. J. R. BcholU 
In the work reported here and to be described. 


2. Among these may be mentioned the various spore- 
germination tests and the U. S. Pood and Drug Ad¬ 
ministration methods {11) for testing antiseptics, 
wherein the highest dilution of a chemical completely 
inhibiting growth is observed. The agar cup-plate 
methods, utilized in penicillin assay, are further ex¬ 
amples, since one determines essentially a zone of 
concentration which inhibits growth. 

While observations of certain responses of an or¬ 
ganism, i.e. the germination or nongermination of 
spores, growth or absence of growth, have provided 
much valuable information on antiseptics, disinfec¬ 
tants, and substances with chemotherapeutic activity, 
need is felt at times for methods that will reveal the 
extent to which a foreign agent affects a healthy, 
growing culture. This is particularly true with the 
pathogenic fungi. Wo know of chemicals that keep 
spores from germinating or prevent fungus myoelia 
from entering a zone of given concentration of chemi¬ 
cal on an agar plate. However, in spite of several 
studies on the correlation between laboratory end 
clinical findings, our information on what (to say 
nothing of the mechanism wherel^) the dhemioals do 
to ^‘adult’’ fungi is extremely scanty. In the treat- 
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ment o£ fungus infections we are primarily concerned 
with the removal of an establiabed parasite and sec¬ 
ondarily with prevention of reinfection. Information 
from ^'response^' tests is directly applicable to con¬ 
siderations of reinfection but only indirectly to an 
existing infection. It is clear that all fungus infec¬ 
tions are not acquired via the fungus spore; indeed, 
the mode of transnussiou of fungus infections is far 
from being clearly explained with same evidence in¬ 
criminating mycelia contained in skin debris as the 
infecting agent. Though fungus spores are notori¬ 
ously resistant, it does not follow that treatment 
which prevents their germination will also be lethal 
to mycelial fragments (capable of growth) contained 
in skin debris in which the protective action of tissue 
and other factors arc possibly operative. 

The present unsatisfactory state of treatment for 
fungus infections may, in part, reflect our lack of 
satisfactory methods for testing in vitro the effects 
of chemicals on the fungus in a state of organization 
comparable to that in situ. 

In view of the foregoing, convenient methods fur¬ 
nishing quantitative data on the immediate effect of a 
chemical on a mycelial organization of a fungus would 
be welcome. It is shown that such may be found in 
quantitative measurements of oxygen consumption by 
fungus cultures or samples therefrom; the methods 
may be extended to fungus mycelia contained in skin 
debris. 

Cultures of pathogenic fungi freshly isolated from 
foot lesions were identified following Emmons (5), 
and Conant, et al (5). These cultures and cultures 
of fungi received from Duke University Medical 
School® were inoculated onto plates of Sabouraud's 
dextrose agar and Difeo-cornmeal agar. Transfers 
were also inoculated into a liquid medium. The fol¬ 
lowing organisms were used: Trichophyton gypseum, 
T, rubrtitn, and Epidermopiiyton floccosum. 

The filamentous fungi grow in the form of a mat 
on the surface of agar media and, unless disturbed, 
grow similarly on the surface of liquid media. At¬ 
tempts to harvest such growth and to homogenize it 
in some way (such os by sucking in and expelling 
from a syringe) for use as a suspension have been 
reported occasionally, but such techniques defeat the 
purpose; the mycelial components are usually rup¬ 
tured and one most often obtains merely a spore sus¬ 
pension. Using a sterile cork borer of 15-mm. diame¬ 
ter, cylinders were cut from agar-plate cultures, two 
or four weeks old. The discs were placed in a respirom- 
eter in 1 co. of liquid. It made no difference whether 
the disc was placed so that the mycelial side or the 
agar side was face down in the liquid. After the 

® Tkfl kkidttw of Dr. N. F. Conant In supplylns culture# of 
ovsanltmsli approcJnted. 


experimental period in the respirometer the disc was 
dropped into boiling water to remove the agar, lifted 
from the water after 1 minute, drained, and placed 
on a previously weighed, clean, dry cover slip. Dry- 
weight determinations were made by heating the fun¬ 
gus and cover slip for 12 hours at 100® C. Loss of 
weight by the fungus mycelium during the brief hot- 
water extraction was found to be negligible. After 


VARIATION IN Qop AMONG DERMATOPHYTES 
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the drying and weighing the cover slip and fungus 
were mounted, in lactophenol cotton blue, on a slide 
to give a permanent record of the organism used in 
each experiment. With this record, contamination, 
if such occurred, would be easily discovered. Samples 
of fungus from liquid cultures were obtained simply 
by use of a wire, flattened at the end to a sharp cut¬ 
ting edge capable of being flamed. Pieces of myce¬ 
lium were lifted out, drained, rinsed in sterile distilled 
water, and placed in 1 cc. of liquid in the respirometer 
vessel. 

A volumetric microrespirometer described by Scho- 
lander and by Scholander and Edwards (9) was used 
in the present work.** This instrument, discussed by 
Glick (ff), employs an ordinary micrometer to displace 
mercury from the reservoir of a Eehberg-type micro- 
burette and has a sensitivity of 1/3 mm.®/hour. An 

It U a pleaaore to ackDowloOfe the belpful Ciscuaslon wltb 
Major P. F. Scholander and Lt. G. A. Edwards dnrUig the 
conrm of thte work. 
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important feature of the instrument ia that the pres¬ 
sure of oxygen in the vessel is maintained constant 
during long experiments. 

The influence of several classes of chemical sub- 
stances under different environmental conditions on 
the oxygen consumption by species of dermatophytes 
will be reported elsewhere (5); a few examples will 
suffice here. Variation in the Qua (mm.^ 0^ con¬ 
sumed/mg. dry weighi/hour) among isolates of the 
three species (!xamiried is shown in Fig. 1. Four of 
the values given for Trichophyton gypseum are for 
oxygen consumption in distilled water; for the other 

TABLB 1 

BmCT OP ]NOROANIC SALTS ON OXTGBN CONSUMPTION 
DT DKUMATOPHyTKS 


Compound 


Concentra¬ 

tion 


Organism 


Change from 
Qo, In M/15 
KHsPOi 
buffer Bt 
pn4.6 


% 


ZnCla 

10-*M 

K. fioctiosum 

- 93 

ZnClt 

10-«M 

T. rubrum 

- «2 

Zn(NO>)s 

lO-^M 

“ 

— 22 

ZnCb 


T. gypscum 

- 13 

CdCb 

10-*M 

T. rubrum 

~ 22 

CdSO^ 

10-*M 

44 

+ 37 

AgNO. 

10-»M 

44 

- 100 

AgNOs 

3 0*«M 

44 

- 43 

HgCli 

10'*M 


- 74 

HgCb 

10-»M 

41 

- 28 


two species all values were obtained in M/15 KH 2 l *04 
buffer at pH 4.6; no substrate or other chemical was 
added in any case. After a preliminary equilibration 
period, the rate of oxygen consumption for all organ¬ 
isms exauiined was linear for several hours. The mean 
Qoa of 0.82 (20 oases) for T. rubrum sets it somewhat 
apart from the other species examined. 

Certain inorganic water-soluble salts were examined 
for effect on fungus respiration. As will be seen in 
Table 1 , mercury, silver, and zinc in similar concen¬ 
trations depressed respiration to a comparable extent; 
cadmium compounds had little effect. Addition of 
1/100 molar sodium propionate to E. floccosum in 
M/15 KH 2 PO 4 buffer resulted in three experiments 
in inhibitions of 13, 27, and 35 per cent, respectively, 
of the basal Qug in plain buffer. Removal of the 
propionate by washing with buffer and return of the 
fungus to buffer was followed in each of the three 
oases by a rise in the Qo^ to the initial basal rate in 
plain buffer. Exposure of E, floccosum to 1/100 molar 
zinc chloride for throe hours was not followed by 
recovery in the Qoj when the salt was removed; the 
fungus was incapable of further growth when trans- 
feiTed to an agar medium after such treatment. 

Clinical trials with dilute (1 per cent) solutions of 
zinc chloride showed it to be of promise in the treat¬ 
ment of tinea cruris and tinea glabrosa. A report on 
this is in preparation (^). 


The use of respiration studies in oonneetion with 
problems of skin infection has been advised before. 
Bronfenbrenner, Hershey, and Doubly ( 1 ) and 
(4) advocated use of manometric methods for evalua¬ 
tion of germicides, but few publications have appeared 
in this vein. It is believed from the present study 
that the uncovering and evaluation of substances for 
chemotherapeutic use in fungus infections by deter¬ 
mination of their effect on fungus respiration is a 
practical and desirable procedure. Chemical sub¬ 
stances proposed as fungicidal or fungistatic agents 
can easily be subjected to critical test through mea^ 
surement of inhibitory action on fungus respiration. 

Though the metabolism of the pathogenic fungi is 
practically unknown, it is realized that inhibition of 
oxygen consumption may be an insignificant matter 
with some species if the organism in question happens 
to employ hydrogen acceptors other than oxygen for 
the bulk of its metabolism. Sevag, Richardson, and 
Henry (iO) have stated this problem very clearly in 
their studies on the mode of action of sulfonamides on 
the respiration of bacteria. With the species herein 
discussed, oxygen consumption is apparently a criti¬ 
cal index of metabolism and inhibition of respiration 
a valuable in vitro criterion of the effect of ehemo- 
therapoutic agents on these organisms. 

The application of the method presented is not 
limited to the dermatophytes. One can apply it to 
the fungi causing deterioration of textiles and other 
equipment in wet tropical climates. A small sample 
of cloth infected with an assortment of organisms 
may be placed in a respirometer and the oxygen con¬ 
sumption of this microcosm measured. Various chemi¬ 
cals may then be added and their comparative inhibi¬ 
tory effect on respiration noted. This procedure would 
enable one to determine the effect of treatment on a 
mixed population in which synergistic phenomena are 
doubtless in operation. 

In actuality, any situation in which mycelial growth 
of fungi needs to be controlled could profit from the 
application of metabolic criteria to the activity of » 
fungicidal or fungistatic agent. 
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Letters to the Editor 


Etfecct of Nm Hetbiddef on Fish 
During the course of some experiments to determine 
the effects of certain of the new herbicides on fish, we 
sot up some tests, largely out of curiosity, using the new 
rodenticide 3080. In view of the extreme toxicity of 
this substance, as reported by E. B. Kalmbach (Science, 
1945, 102, 232), we were certainly surprised to dnd that 
fingerling bream and bass would survive in concentra¬ 
tions of 1080 as great as 370 ppm for an indeflnito 
period and with no apparent discomfort, 

Joseph E. Kino 

U. 8, Fish # Wildlife Service, New Orleans 

William T. Penfound 

Tulane University, New Orleans 

Some Reflections on the Cause of Heat and Cold 
Not many Americans know of M. V. Lomonosov, a 
noted Bussian scientist, and very few are aware of the 
scope of his research. The writer of this article wishes 
to pay tribute to this great early Bussian physicist, one 
of the first academicians of the Bussian Academy of Sci¬ 
ences, for bis research in the theory of heat. 

M. V. Lomondsov^s name has never been mentioned in 
the West’European and American scientific literature in 
connection with the development of our concept of heat, 
although ho, as early as the first half of XVIII century, 
did not believe in phlogiston, but that heat is a kind of 
motion of constituent particles within a body. 

In his dissertation under the title ^‘Some Befleotions 
on the Cause of Heat and Cold, ’' read 21 and 25 January 
1745 at a session of the Bussian Academy of Sciences, 
Lomondsov had two paragraphs which I translate and 
quote (B. N. Menshutkin. Works of M, F, Lomondsov 
in physics and chemistry. Moscow-Leningrad: Academy 
of Sciences of the USSR, 1936. I*p. 109, 110). 

*‘A body A which acts upon a body B canuot add to 
the latter a greater velocity than that which it itself 
possesses. If, therefore, the body B is cold and im¬ 
mersed in a warm gaseous body A, the heat movement 
of the particles of the body A brings the particles of the 
body B into a heat movement, but it cannot induce in 
the particles of the body B a greater speed than that 
which is present in the particles of the body A. There- 
foroj the cold body B being immersed in the body A 
cannot perceive a greater degree of heat than that which 
the body A has^'' 

. Furthermore, one cannot mention some definite 
velocity, a such one that someone else could not visualize 
mentaUy another, a greater velocity. Tltis, of course, 
should be referred to the heat motion also: therefore, the 
highest and the last degree of heat is not a thinkable 
motion. Vice versa, the very same motion can decrease 
to eii(ih an extent Uiat finally a body reaches a condition 
of an absolute rest—and no farther decrease in motion 
is phssible^ Ctossqnently/ by aseessity, there should 


exist the greatest and the last degree of cold expressed 
in the complete rest of the particles, in the complete 
absence of their spinning movements/* 

In the first quotation Lomondsov expresses the Second 
Principle of Thermodynamics which was rediscovered and 
established 85 years later. 

In the second he points out that there is no higher limit 
for temperature and gives an inference about the neces* 
sity for the lower limit of temperature—the absolute 
zero—a concept introduced into scienco about 1870, t.e, 
125 years later. Even still further this self-made sci* 
ontific genius goes: he defines the absolute zero as ab¬ 
sence of the spinning movements of particles. Therefore 
Lomou6sov *8 absolute zero temperature excludes even null- 
point energy due to the spin of electrons, and tho theory 
of null-point energy based on Fermistatistics is a devel¬ 
opment of recent years; the measurement of temperature 
under zero null-point energy is yet among achievements 
of the future physics. 

Paying this tribute 1 wish to reinstate that Mihfiilo 
Vasilievich Ix^mondsov developed his mechanical concept 
<»f heat in which an imposKibility of heat transfer from 
a colder body to a wanner one, and the idea of the abso¬ 
lute zero temperature as a cessation of any kind of 
motion in or between the constituent particles of a body 
were incorporated far ahead of those scientists to which 
the discovery and tho devoloiJment of those two corner¬ 
stones of the contemporary thermodynamics were credited. 

ANATOL J. SliNKlDKttOV 

The Johns Hopkins Vnivcrsiiy 

Science in the Albuquerque High School 
I feel that Charles A. Gramet (Science, 1946, 103, 
149) has made some good suggestions as to how science 
enrollments might be in cron sod in secondary schools. 
He feels that his own school system of Brooklyn, New 
York, gives a pretty good science educatiou and that 
it need not feel inferior to challenges which come from 
colleges. I feel the same way about our schools, out 
here in the deserts of New Mexico. 

I would like to make a few additional remarks about 
tho nationwide decline in science enrollment in secondary 
scliools. Here in our own school (Albuquerque High 
School) we require only one unit of scionco for gradua¬ 
tion, anything taken above that is strictly on an elective 
basis. Back in 1930 I felt that such a requirement 
was inadequate but there seemed no way to promote 
additional requirements. Our school decided to go out 
and get tho students, requirements or not. We could 
not U 11 © legal requirements, so we used other means to 
popularize the classes. These included advertising cam¬ 
paigns, an assembly or two, end a crew of physics 
students that carried scientific sliows to our city and 
county grade schools. 

The eampaiga bore fruit in a burry. Wo believe now 
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that we boast one of the largest science onrollmouta, 
on a percentage basis, in the Nation. Our school has 
an enrollment of a little more than 2,100 students, 1,300 
of whom take science. It is seldom that we graduate a 
person without more tlian two years of science. We 
have 240 students in our physics classes, and we have 
had that great a per cent (11.4) for about 12 years. 
If the student w^ishes, he can satisfy his scionco require' 
ment by taidng biology as a sophomore. Almost 700 
take the Bubject each year, but in addition we seldom 
graduate a .student who haw not taken, in addition, one 
of the other laboratory sciences such as cheini.slry, 
physics, or our year course in geology. 

Wo have not popularized our courses Just by making 
them easy. On Htand.'irdized tests we coiisisteatly beat 
the medians, even though we do carry along a few poor 
students. We btdieve that we have gain(!d sux^port by 
supplying good courses as well as advertising. Wo have 
done some pioneering also. In 3.935 wo started a full- 
year laboratory course in geology. In 1937 we started 
semester courses in radio physics, air navigation, and 
meteorology. These three courses were ‘‘shots in the 
dark,*' but they paid off iai numerous fighter pilots, 
radio technicians, weather observers, and navigators in 
the war. 

I am not sure that we would now welcome any rules 
requiring more than one science for graduation. We 
do not need it, and under our present plan wo get people 
who want to take the subjects without other pressure. 
Our school has about every sort of outside activity 
imaginable, and the classroom has plenty of competition 
for students. We have gained our largo enrollment by 
rowing upstream, and wo sort of like it that way. We 
are ever on the lookout for ways to make our courses 
more attractive and more useful, and we hope to go 
on c.ompeting with whatever other attractions arise. 

E. R. Harrinqton, Jlcad 

Science Vepartmfnt^ The Albuquerque High School 
Albuquerque, New Mexico 

More Reversed Winter Flounders 

In a recent article (Science, 1945, 102, 672-673) E. W. 
Gudger described three specimens of “left-handed^^ win¬ 
ter flounders in some detail and stressed the rarity of 
their occurrence. Various members of the staff of the 
Atlantic Biological Station, St. Andrews, New Bruns¬ 
wick, have made similar observations in the Fundy area 
that may be of interest to readers of Science. 

On 2 August 1945 a reversed specimen was brought 
to the station by the fisherman who took it the previous 
day on a trawl set in the St. Croix River, opposite Rob- 
inston, Maine. lie apparently recognized tlie fish as 
being a winter flounder and stated that he had beard 
of such curiosities from other fi^ormen but had never 
seen one himself until then. This flsli, a female, mea¬ 
sured 369 mm. in total length, and 283 mm. to the end 
of the last vertebra. The numbers of fln rays, body 
proportions, and other characters conformed to the spe¬ 
cific description given by Bigelow and Welsh (BuU, 


U,S.B. Fisheries, 40^ 472-507), and the fish appeared 
healthy and normal in all respects except for reversal. 

Another reversed specimen of about the same size 
was on exhibit in the station museum, along with a nor¬ 
mal one for comparison, for a number of years previous 
to the 1932 fire wliich destroyed the Biological Station. 

Mr. E. G. Rigby, curator of the station, states that 
he has seen, in addition, several other sxjeeimenB taken 
during tho course of his 30 years service here. Dr. A. H, 
Leim, chief biologist, makes a similar report and refers 
to the capture of a “ right-handed “ specimen that was 
pigmented on both sides. 

J. 0. Mkdcof 

Fisheries Jiesearch Board of Canada 

A Circular Slide Rule 

Science, 1946, 103, 113, describes a slide rule made by 
William E. Morrell for solving problems such as 
d= Vx^ + y^-l-z-* and r=Vx“4 y^ etc., using a pair of 
linear scales and a x)air of square-root scales which differ 
from those of the ordinary slide rule in that they are 
graduated according to the square root of numbers on 
the linear scales instead of the square root of numbers 
on a logarithmic scale. 

If two identical scales arc used, graduated so that 
they show square roots of numbers on a linear scale, 
the operation of finding the square root of tho sum of 
two squares is done more simx)ly than on the slide rule 
doHcribod. The problem is solved as simply as per* 
forming a multiplication on a pair of logarithmic scales. 

The Rotarule, a circular slide rule manufactured by 
this writer, has carried such a pair of square root scales 
since 1927, as well as a linear scale making it possible 
to solve r = V x"* + y** and c = a® 4 b* with a minimum of 
effort. 

J. R. DiMPSTEK 

SSOd Glen Avenue, Berkeley 7, California 

Reply to Prof. Chamberlain 

Some years ago it was seriously propounded that all 
scientific research Ixi banned in order to permit the 
world to catch up. All that would happen, of course, 
would be that we ourselves would remain stagnant, and 
the rest of the world would go ahead. Some such 
thought as this is suggested as a result of the reading 
of Prof. Katherine Chamberlain's article on “Another 
chain reaction" (Science, 1946, 103, 158-160), in which 
she suggests that all atomic bomb research be abandoned 
until a definite world understanding is reached regarding 
the use of this most powerful form of energy. I would 
suggest instead that the research be stepped up to double 
its present rate. Power is a force for good when used 
in the right hands, and right today we need some organi¬ 
zation of the good forces, as Prof. Chamberlaia indicates. 
The time is fast approaching when those who, in a democ¬ 
racy, do not take an active interest in public affairs will 
be deemed negligent. 

Robest Kebb Bewab, 

Fort William, Canada 
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Book Reviews 


Two-way radio* Samuel Freedman. Chicago-New York: 

Ziff'Davis, 1946. Pp. xxii + 506. (Illustrated.) $5.00. 

This book trcdtH of ay stems for two-way radio—that 
ia, of systems for communicating botweeu a fixed station 
and a mobile unit or between two mobile units. For 
this piiTpost both a transmitter and a receiver are noces- 
anry at each point. 

The purpose of the book is to make clear the consid¬ 
erations which determine tlio choice of any particular 
system and to deacribo the necessary apparatus ajid its 
installation. The long experience of the author in luicrO' 
wave development and in the development of aystoms 
for ship uiid submarine communication and for jmlice 
patrol enables him to speak with authority on the solu¬ 
tion of such problems, 

Tho hook is not intended ns a text on com nnmi cat ions 
theory. Home small sjmeo, it is true, is devoted to an 
introduction to electric circuit theory and the propaga¬ 
tion of electric waves, but the treatment is nrcoaaarily 
somewhat superficial. An occasional electronic circuit 
diagram appears, but no attempt is made to analyze its 
parts or to discuss its operation. The scope of tho book 
is essentially general and descriptive, and the treatment 
of the coutral theme is thorough and masterly. 

In tho earlier chapters attention is paid to available 
power sources, types of antennae, and details of appara¬ 
tus, both at the fixed and the mobile station. Chapters 
follow which deal clearly and exhaustively witli the rela¬ 
tive advantages and limitations of amplitude modulntlon, 
frequency modulation, induction and guided carrier sys¬ 
tems, and possible future applications of microwaves to 
two-way radio. These chapters are particularly well 
done. 

More than a hundred pages of the book are on two- 
way radio for railroads. In this discussion, considerable 
attention is paid to the arguments for and against the 
adoption of radio in place of visual signals. Tho author 
makes a strong case for radio as a supplementary and 
powerful auxiliary to the visual signal system, and (ton- 
aiders at length the choice of radio systems applicable to 
the various complex problems of railroad operation. 

The remaining shorter chapters on police, fire, and 
forestry systems, highway and public transport services, 
and marine and aeronautical applications deal with the 
special problems inherent in these services and not pre¬ 
viously covered. 

The book is well furnished with cuts of commercial 
apparatus and pictures of actual installations. Tho com- 
morcial aspects are not, however, unduly emphasiaod. 

This is a mine of detailed information and should 
prove of value, not only as an aid in planning new proj¬ 
ects but in furthering the application of radio in fields 
where its usefulness is just beginning to bo appreciated. 

FuEDEaiOK W. GaovEtt 
Union Colhffe, Scheneotady, New York 


Sequential analysis of statistkal data: appikathm, (Pie* 
pared by Statistical Research Group, Columbia 
for Applied Mathematics Panel, NDRC) New York: 
Columbia Univ. Press, 1945. 6 sections & appetidices. 
$6.25. 

The procedure of sequential analysis is as follows: 
An itein is drawn from tho lot to be inspected, and k is 
inspected; on tho basis of the evidence of the sample of 
one, (a) the lot is accepted, (b) the lot la re jilted, or 
(c) the evidence is found to bo inaufiicient for elthor 
decision. If decision (c) is reached, a second item is 
drawn and inspecU^d, and on the basis of the sample, 
now of two items, tho same three possible decisions are 
considered. This procedure is followed until the evi¬ 
dence of tho sample is sufficient to warrant (a) or (b). 
Thus, inspection is continued until the cumulated evi¬ 
dence ia sufficiently strong, one way or tho other, for 
tho inspector to call tho lot acceptable or unacceptable* 
Sufficiently strong is made determinant by specifying 
acceptable risks of making incorrect decisions. 

By this procedure, conspicuously good lots are quickly 
aeeoptod, cousincuously bad lots are quickly rejected, 
and extensive inspection is needed chiefly by lots of 
doubtful quality, greatly increasing thereby the effi¬ 
ciency, and reducing the cost, of acceptance InspeetUm, 
Mathematical analysis indicates that sequential analysis 
may yield a savings frequently greater than 60 per cent. 

These studi(>s make fascinating reading for those who 
have not been permitted, because of wartime secrecy, tb 
follow the now developments in sequential analysis that 
occurred during the War. A beguiling and stimulating 
procedure has been devised that would seem to guaTontee 
exciting vistas as one contemplates possible applications 
of great practical importance, such applications already 
having been extensively made by the various branches 
of the armed forces. The same procedure, modified to 
suit the problem, can be applied to reduce the cost of 
sampling analysis in eonxieetion with experimental work, 
presumably both in agriculture and in industry; and it 
can be applied to a series of multiple samples as well 
as to a sequence of observations. 

While considerable mathematioal patience is required 
to comprehend rigorous demonstration of the procedure, 
the intuitive explanation can be graAped by aliyoue 
trained in tho fundamentals of the modern theory pf 
sampling. 

The procedure devised is such that a table ca& be 
drawn up; or an acceptance inspection chart, almipat 
identical In form for a variety of problems, can be sPt 
up as a standard procedure. This Chart is as sihq^le 
in form and as broad in application as the widely - 
quality ^control chart. ./ 


m 
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VThmx thU ebart has been eonatrucied, the procedure 
cansiaU f&mply of the sequential plotting against n (num¬ 
ber of items exaxnined) of the nnmber of defects 
obsemdi df for which the vertical scale is used. This 



is continued until the plotted lino runs either into the 
area of acceptance or into that of rejection. The dotted 
line in the figure shows how a set of results would load, 
for example^ to acceptance. 

The equations for the two lines that mark the margins 
of acceptance and of rejection are derived from the fol¬ 
lowing set of inequalities; 


pathBnding texts 


hoeber book news 



By Nielsen 


AGNOSIA, 

APRAXIA, 

APHASIA 


BRILLIANT exploration of agnosias, 
apraxias, and aphasias, and the value 
of these cerebral disturbances in diag¬ 
nosis. This completely new up-to-date 
edition considers failures of recognition, 
communication, and motor coordination 
from the standpoint of the philosophy of 
cerebral ftinction on the one hand, and 
cerebral localization in neurologic diag¬ 
nosis on the other. J. M. Nielsen of 
JJ, of South. Cal. has created a pioneer 
scientific objective volume. Ready soon, 
302 Vp., 59 Ulus., $5.00 


ANATOMY 

("as a living 
subjact... "} 


By ilfain/anef 


B.14 


PfCl-p.)"-* 


^ A Accept p = p. 
Accept p = Pi 
< A and > B reserve 
judgment, take addi¬ 
tional observation 


By taking logarithms, this becomes 
B.IB dlogg~(ft-d)log^ 

in vhidk a s log A and b = log B. 


^ a 

< a nud > - l> 


From the first inequality in B.lfi, the marginal line is 
obtaimitd by di:=-hi + sn; from the second inequality in 
B.Xfi, the marginal line is obtained by da^bs-fsn. In 
theks, s, hif and h, are parameters dependent on pi, ps, 
a and 6. 


‘‘CONGRATULATIONS to Donald 
Mainland of Dalhousie for this revolu¬ 
tionary sensible approach to anatomy,** 
says Southern Med. JournaL “The 
whole book is- refreshing, showing all 
phases of anatomy as subject to wide 
ranges of nonnal variation, and integrat¬ 
ing these constitutional differences with 
disease incidence. The very acceptance 
of the fact that human individuality is 
made up of hereditary and acquired 
variations from the mode makes anatomy 
a living subject.** 880 Ulus., $7,50 


Xb -the inequalitisB, A and B (for which a and b 
are the logarithms) are so detennhied that, if Hi is 
true, the probability will be or less, that H, will be 
accepted; aad so that, if is true, the probability will 
be or iess^ that Hj will be accepted. Thus, whenever 
RUd the toted probabiUty of 
narnide win lead to aeo^anee of 
11^ :^ leiUd A tiiaes as lar^ iTboa S, is true as when 
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Hi ifl true. Now a is deflnition the probability of 
acoepti&g H, when is true; and 1- 3 is, by definition 
of p, the probability of accepting H* when Hj is true. 
Thus, A must be so set that l-p ^ A a. From this the 


War on Weeds 

(Continwed /rom p. 

Refeteacet 


approximation follows that A = 




(An exact analysis 


of the discontinuities would permit a slightly smaller a; 
the use of a somewhat too large a has the effect of 
reducing the risks of error slightly below a and p.) By a 


similar line of reasoning, B := 


±_ 

1-a’ 


and b :=log 


1"U 


60 


'j_g 

that a = log—- 
a 


Tables are provided for obtaining values of a and b 
for selected values of a and p ranging from .001 to .40 
Tables arc also provided for finding the values of s, h^, 
and hflj these values can also be found by using the 
nomographs devised for that purpose. They are deter¬ 
mined by the values of a, p> pi and p,, which are fixed 
for the problem in hand. The acceptable quality limit is 
pij the unacceptable quality limit is p^; a is the nuixi- 
mum risk or probability of rejecting lots of quality 
or better; and p is the maximum risk or probability of 
accepting lots of quality pa or worse. 

Three other tools of analysis are supplied in the pro¬ 
cedure: the operating characteristic (DC) curve, the 
average outgoing quality (AOQ) curve, and t!io average 
sample number (A8N) curve. The OC curve shows the 
relationship between the probability of accepting a lot 
and the true quality (fraction defective) of the lot. For 
most sampling plans it is unnecessary to construct these 
curves; but it is important to compute the average sam¬ 
ple number for p = pi and p-pa. Thus, in one of the 
problems illustrated the authors found Hp^ -03 and iip^ = 
61. It could be assumed from these values that on the 
average the decision to accept or reject would bo reached 
by the time 61-03 observations had been made. In tho 
problem illustrated the decision was reached at tho 
fifty-third observation. Being able to toll in advance 
approximately how largo a sequential number of obser¬ 
vations will be required to reach a decision is certainly 
on important advantage of the method. 

Criticism is rampant on the question of acceptance 
sampling, but for the most part it deals with tho validity 
of tho tests, the relationship of the teat to expected per¬ 
formance, the randoni7iess of the samples, etc. However 
fine n method of analysis may be, it will remain imprac¬ 
tical unless tho data analyzed are suitable and in con- 
formance with the assumptions involved in the method. 
Nevertheless, that criticism cannot detract from the im¬ 
portance of the contribution made by those who have 
developed the method of sequential analysis. The 
method ia neatly and ingeniously contrived, and it is 
surprisingly simple in application as far as the primary 
requirenLents of any particular problem are concerned. 
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The Little Researcher 

Carl G. Hartman 

Retiring Vice-president^ Section f> AAASt and Pr^essor 4 ^ Zooiogy^ University of Illinois 

I T HAS BEEN RIGHTLY SAID that wav does iioi initiative and originality ^YiU bo stiftod. No group ol! 

favor tile discovei^ of new principles in science, men is endowed with omniscience, or the clairvoyant 

although, superficially, we seem to make progress gift of knowing in which direction science will some- 

through the exigencies of war at greatly accelerated lime advance; indeed, while scientists may plan an 

speed. But science in wartime is largely technolog\*. attack on a problem through a series of experinients 

Gadgets are refined to almost unbelievable delicacy. aj)d observations, the results may lead them into un-^ 
Many people do not seem to understand this basic expected and unforeseen highways. Even the wise 
fact. The Bush Committee's slogan, ‘‘Back to Basic manager of industrial research will give a inaxijuum 
Research,’' was emphasized for physics and chemistry, of freedom consistent with the objectives (d* a given 
hut did not extend to biology; for the report did not laboratory, which are necessarily more of a short- 
I'ocognize that medicine and agriculture are applied range order. But there should be no difCerenct? in the 
or “technological” scienccH, The men who wrote the basic training for cither pure or applied research; for 
report failed to grasp the fact that medicine and agrL if one accepts a place on a loam, it is his duty to help 
culture would languish if basic biology dried up, just carry the ball to the common goal, 
as engineering applications would cease to prosper if The chief function of the Federal Research Board— 
pure research in physics and chemistry were stifled, the “National Science Foundation” of the new Kil- 
lu the compromise Kilgore-Magnuson Bill (S. 1850), gore-Magnuson Bill—will be the placing of financial 
wc as biologists are glad to note that the biological support where the prospect of returns seems most 
sciences are recognized—at least on paper—on a par certain. This is a great responsibility; How it wuH 
with the physical sciences. be met is the concern of all the people. I have a 

When wo view bur national pre-eminence in the very modest suggestion involving only 1 or 2 per cent 
fields of applied science, i.c. in technology and “Yankee of the hundred million dollars recommended for the 
inventiveness,” we should not forget that until recently annual budget of the Foundation. It is my 
wo have been borrowers from Eui'ope, and particu- mendation that 1 or, at most, 2 per cent be appor- 
latly from Germany, of the basic principles upon tioned to the Little Researchers, of whom there arc 
which our most cheriidned gadgets, the automobOc, the thousands, chiefly instructors of science in the small 
airplane, and the radio, depend. With a large part colleges. Just as it is agreed that the Little Business 
of Europe suffering a severe setback in research, wc Man is a powerful factor in our economic life, I hold 
must take over; otherwise, applied research, which th*^t Uie Little Researcher constitutes a not incoiisider- 
provides hetfev and more useful things—and also able factor in the development of scientific research in 

jobs_wull gAidually dry up, United States, as elsewhere. I speak chiefly from 

Our Government is wise, therefore, in taking steps viewpoint of the biologist, but am of the opinion 
to stimulate both pure and applied research. America what I say is also true of the physical seieuces 

must oj^gofliae its scientific talent into as effective a social sciences. 

machine as possible. Congress is struggling with this Colleges and universities are the training schools ol 
proWem. Many are concerned, however, lest the‘W researchers and are the source of the avaUable ro- 
trol” of research be centered in an irresponsible gov- search personnel. They are the home of research and, 
oraittg board which will administer the law in a spmt although much research has been transplanted to in- 
of authoritarianism. Without freedom of thought, to endowed research institutes, these must 

alMragrs lixdt to the oniTenitieH for their trained iovee- 
®nd their research directors. 

It is hard to realise how recent these developments 
403 
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are I As Dr, Harlow Sbapley said in his testimony 
at the U. S, Senate hearings on the Kilgore Bill: “It's 
been only a few years that we were in a position to 
say to our scientisU, ‘At least half of your time and 
responsibility are to be devoted to original investiga¬ 
tion in your held of science.'" The Johns Hopkins 
University, lonnded in the 1880’s, was the first uni¬ 
versity in the United States to be organized on the 
German plan, which provided for teaching and re¬ 
search as dual functions of all of the members of 
the faculties. 

The transfer of research to large industrial corpora¬ 
tions is a still more recent development, for at the 
beginning of this century there were exactly three 
“industrial'' scientists; this clan now numbers 70,000. 

The universities which took the lead in providing 
opportunities for research and teaching were at first 
the richest and strongest. Today the number of col¬ 
leges and universities runs into the thousands. Dr. R. 
Walters, m School and Society, 6 December 1939, lists 
about 100 “large" and 400 small universities and col¬ 
leges. These are the “upper 500" in the college field. 
In the first group of Walters' classification 700,000 
students are taught by 50,000 t(‘achers. In the 400 
smaller four-year Colleges of Liberal, Arts and Sci¬ 
ences li.sted by Walters, 240,000 students are taught 
by 22,000 teachers. These professors, together with 
8,600 teachers in technological schools and 5,000 in 
teachers' colleges, constitute quite an array—over 75,- 
000—of potentially qualified researchers. 

In addition to the schools mentioned, there are a 
thousand we.'iker institutions of “higher learning” 
which serve as best they can in the neighborhood of 
another 25,000 young people. 

What is the status of research in these colleges? 
Certainly the lai-ger universities—Walters' first 100, 
let U8 say—possessing the pick of the personnel and 
almost limitless equipment, will, except for isolated 
cases, lead in research output. An examination of ab¬ 
stracts of papers published in the Proceedings of the 
American Society of Zoologwts shows that teachers 
in the larger universities write most of these. The 
same holds for the American Botanical Society. This 
may be due in part to the fact that the small-college 
teacher does not attend national meetings. 

In proceedings of state and local academies of sci¬ 
ence the srnall-college teacher makes a somewhat better 
showing. About one-third of the articles come from 
the many small colleges and high schools of the state, 
while the tliree large universiti(?s, Chicago, Illinois, and 
Northwestern, contribute 42.7 per cent, and profes¬ 
sional flchoola, 30 per cent. 

If research has been an essential and axiomatic 
function of large universities for less than a century 


and of industry for half that period, why not inter¬ 
pret this movement as a trend that will presently ex¬ 
tend to the smaller colleges, which wo are now prone 
to think of merely as teaching institutions? 

A prime hindrance to research is the heavy teaching 
schedule usually imposed upon the teacher in the small 
oollcgo. In some instances only a superman could 
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carry the load and, in addition, even think of research 
problems. Paradoxically, it is these Helfsnme institu¬ 
tions that pride themselves on their pedagogics, claim¬ 
ing superiority over big universities because of “per¬ 
sonal attention" to the student. Personally I would 
rather send my son or daughter to a university where 
a class of 500 is divided for laboratory and quiz pur¬ 
poses into sections of 20 to 24 students conducted by 
enthusiastic instructors who know their subject thor¬ 
oughly—a condition which a live department seeks to 
maintain—than to a small institution where the over¬ 
worked instructor has to hop with superficial prepara¬ 
tion from one subject to another all day long and 
sometimes at night. Such a condition is, of course, 
an extreme but all too common one. 

Often the inability of the biology professor to dis¬ 
tinguish genuine learning from superficiality is shown 
in the way the teacher stuffs bis catalogue with courses. 
I have before me the catalogue of a college of 200 
students whose Biology Department is manned by one 
man who presides over 33 courses, 6 of which ore 
given at night I I know of a teacher who had a vacant 
period which he used to work with his small rat colony. 
When the president found this out, he assigned him a 
dase at his “vacant” period, while the teachers who 
loafed or rested in their vacant periods continued to 
loaf or rest. 

Such oonditions ore usually the fault of the college 
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president* ‘liet the big centers of learning attend to 
the research,” be is apt to sayj “wo have the world’s 
teaching on our shoulders.” 

That this attitude Ls inimical to the best interests 
of his college I shall attempt to prove by showing that 
research makes for (1) perpetual youthful enthusi¬ 
asm on the part of the college teacher for his subject 
and its dissemination, which enthusiasm is (2) “catch¬ 
ing” to the student and (3) worth while in itself. 

The first two arguments for research on the part 
of the college teacher are closely related, for the say¬ 
ing, “As teacher, so pupil,” is as true today as it was 
yesterday. The argument that a person is a good 
teacher because he takes no interest in research is most 
inane, although it ia likewise foolish to claim that a 
successful researcher is always a good teacher. An 
astouridingly l/irge proportion of graduate students 
come from certain small colleges through the personal 
influence of certain professors. Such professors may 
not always publish cxton.sively, but they, with their 
students, are continuously reoonnoitering along the 
frontiers of learning. 

The extent to which the small college contributes 
students to the graduate schools of the larger univer¬ 
sities ia indicated in these figures: Among the 12,000 
college graduates who took the Graduate Record Ex¬ 
amination the first five years (these were given in the 
years 1037-1042) 600 colleges were represented. It 
would be interesting to analyse these data. It is high 
time that the contribution of the small college in 
awakening our future science personnel be more fully 
recognized. 

In his clever but, througli overstatement, misleading 
book, Teachers in America, Jacques Barzun contends 
(p. 202) that, where there is emphasis on research, 
“parents and students must bo reconciled to indif¬ 
ferent teaching aa the rule, and men choosing the 
academic career must either give up hope of advance¬ 
ment or be master-jugglers in their early years, nt the 
cost of other goi)d things of life—health, friendship, 
and contemplation.” 

But let us be reasonable. Everything may bo 
abused, and in places there may be undue emphasis on 
research. Cases of neglect of students by the Big 
Researcher are well known to all of us. Nevertheless, 
I do hold, and have seen it happen, that “the man who 
ceases studying nt 25 is a dried-out and dull teacher 
10 years later.” It is unfortunate that just such drift¬ 
wood all too often gravitates to elementary instruction, 
to tile great detriment of the student as well as the 
subject. On the other hand, one of my friends, a very 
productive researcher, who recently left a research in¬ 
stitute to join a small college, writes me that he is 
happy to be book at teaching and especially happy 


that at the end of his first year a half dozen students 
upset tradition by doing research with him. The new 
idea is the talk of the campus. 

Research may also be used in elementary courses, 
as, for example, in the project method described in 
the October 1920 Anatomical Record by Dr. Madeleine 
Grant, of Sarah Lawrence College, or the “optional 
experiment” which my colleagues, Steggerda and Gray, 
described in the February 1940 Journal of Higher 
Education and which they have used with considerable 
success in an elementary, five-semester-hour course in 
mammalian physiolog 3 ^ 

The intellectual awakening which the college student 
experiences in the favorable environment has great 
social value. It devolves on the small colleges, partly 
because of their number and strategic position of near¬ 
ness to the people, to help recruit scientists. Because 
of the war there is a deficit of 150,000 students of 
science and technology w'ho would have received the 
Bachelor’s degree. It has been estimated by the Bush 
committee that by 1955 the deficit of those holding 
advanced degrees will be about 17,000. One of the 
objectives President Roosevelt had in mind in instruct¬ 
ing the Bush committee to study the science situation 
in America concerned the discovery of scientific talent. 
He used the following language: “Can on effective pro¬ 
gram be proposed for discovering and developing sci¬ 
entific talent in American youth so that the continu¬ 
ing future of scientific research in this country may 
be assured on a level comparable to what has been 
done during the war?” With one accord wc all say: 
“Of course it cun.” 

When I was in Russia in 1935, attending the Inter¬ 
national Physiological Congress, I found the enthusi¬ 
asm among the young scientists perfectly electric. 
We can do the same, for we have a good start. 

I fully realize that research has some of the at¬ 
tributes of the creative and requires what has been 
called the scientific imagination. The urge must come 
from within. Perhaps there are industrious teachers 
of science wholly lacking in this who yet can hardly 
be said to have missed their calling. I cannot help 
believing, however, that anyone reading “critically and 
voluminously” (presumably as a substitute for re¬ 
search?), as Barzun suggests, wil sooner or later be¬ 
come aware of the fragmentary nature of his knowl¬ 
edge and experience a curiosity about methods of find¬ 
ing out things he does not know. 

We do not expect to find geniuses everywhere in 
science departments of either the large universities or 
the small colleges. Very rarely architects of the frauio- 
work of science, like Faraday or Pasteur or Darwin, 
appear either in a large or a small university. But 
there would be no architects if the day laborers of sci- 
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ence were not adding stone on stone and sand-grain 
on sand-grain to the building. For no goneraliswition 
was efver grasped out of thin air, but was baaed on 
the multitude of facts laboriously collected and 
recorded in print by the *‘hod carriers” of science. 

Even a small study may have, to the researcher, 
broader implications than appear on the surface. I 
recall my first publication. My cliief, the late Dr. T. 
H. Montgomery, was writing a monograph on a genus 
of spiders and had to find out if the number of teeth 
on the claws of spiders was a reliable specific char¬ 
acter. The res (lit was my paper on “Variability of 
the number of teeth on the claws of adult spiders”—‘on 
the surface, about as luiimaginutivc a piece of work as 
possible. Yet it put me in touch with the universal 
principle of variation, the raw material of evolution; 
I leanuHl something of taxonomy; and I got interested 
in spiders—ail this by working concretely on n small 
problem. Certainly nobody reading the paper would 
derive any inspiration therefrom; but it did settle one 
small point for Dr. Montgomery, and that infinitesimal 
part of the world’s work was done. Wc should not 
criticize any piece of research because it is small but 
only bccuiise it is not well done, if that is the case, 

I hope I have made out a case for the Little Re¬ 
searchers—the .science teachers in the small colleges 
constitute an army of actual and potential researchers. 
In this I seem to have the support of the Bush com¬ 
mittee, which says, speaking of the small-college, “non¬ 
research institutions”: 

In developing, a program of postwar federal aid to 
scientific rosearch, attention should be given to the poten* 
tialities of these schools. To the extent that one sample 

representative, at least 40 per cent of the small liberal 
arts colleges in this country are desirous of conducting 
research, and arc prevented from doing so by lack of 
funds. 

I therefore ask for the Little Researcher a small 
part of the sum about to be appropriated by Congress 
for the stimulation of research. I would ask for only 


Scanning Science — 

The professor of mineralogy in Harvard University 
one day observed two young women examining his 
mineral cabinet, one of whom was evidently searching 
for some particular species. Offering his help, he 
found that the object of her quest was feldspar. 
When shown the mineral she seemed very much in¬ 
terested in the specimenB, expressing herself as grati¬ 
fied at having the chance to sec and touch them. The 
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1 per cent of the annual appropriation oontemplatofl 
in the Bush report One per cent sounds like a modest 
proportion, but it is in fact a huge mm compared with 
past and present sums available. In this connection 
lam reminded of the fund which the Illinois Academy 
of Science has had to dispense for research, a sum 
which by common consent w^ent annually to men in 
the smaller colleges. In 1943, when I served as chair¬ 
man of the committee, we had the munificent sum of 
$213.37 to dispense! This was divided among thrtHj 
men and was much appreciated far beyond the amount 
of money involved. 

By way of contrast, research now runs into big 
money. The troublesome 200-inch reflector for the Mt. 
Palomar Observatory wrill cost considerably over $1,- 
000,000; Dr. Lawrence’s cyclotron at the University 
of California has cost about the same; the Illinois 
legislature has appropriated out of state funds the 
sum of $1,700,000 for the University's “betatron,” the 
tdectron accelerator; the expenditures of the Yerkes 
Laboratories of Primate Biologj^, devoted to researches 
on the chimpanzee, are approaching the $760,000 mark. 
It is apparent to anyone who looks into the matter 
that the bulk of moneys must be concentrated for big 
things in the big laboratories. Broadly conceived, 
long-time programs arc no longer one-man jobs, but 
require teams and cooperation, in attacks even upon 
single problems, of scientists possessing information 
in a variety of fields. Basic biological researches re¬ 
quire more and more the collaboration of the physicist 
and the chemist with the biologist. Many researches 
now require expensive equipment beyond the imagi¬ 
nation of scientists of 50 years ago. 

I therefore agree heartily that the bulk of public 
funds for research must go to the large centers. At 
the same time 1 do contend that a small part of the 
new financial aid should trickle down to the Little 
Researchers scattered widely over the country. I pre¬ 
dict tliat the results of aid to these one-man organi¬ 
zations will amply justify the outlay. 


professor asked her why she so desired to see the 
particular mineral. The answer Was that for se^e 
years she had been obliged to teach in a neigbboiii^ 
high school, among other things, mineralogy and geol¬ 
ogy, and that the word feldspar occurred so often in 
the text-book that her curiosity had become aroused 
as to its appearance. 

—24 Afriitt96 
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Distemperoid Virus Interference 
in Canine Distemper^ 

ItoBBRT G. Ghekn and Cyril S. Stdlbehg 
Depariment of Bacteriology and Immunology 
University of Mmtiesoia Medical School, MinneayoVo< 


Serial passage of the canine distemper virus through 
ferrets has been shown by Green (6') to reduce its 
virulence for foxes and dogs so that it produces a 
mild immunizing distemperoid infection when injected 
into these animals* In 1938, when the distemperoid 
trirus was first used to eliminate distemper from th<‘ 
large Fromm herds of silver foxes (7), it was noted 
that numerous fox pups exposed to fatal infections 
apparently were cured in the early stages of tbe 
infection. Veterinarians trying out the new distemper 
vaccine in dogs sometimes injected it first into mon¬ 
grels sick with distemper and observed that the vac 
cine, instead of exaggerating the infection, seemed to 
assist in recovery of the dogs. Stader and SlangheU' 
haupt (15), in studying the immunizing eftect of dis- 
temperoid virus vaccine in dogs, observed that upon 
injecting the vaccine there was an immediate pro¬ 
tection against distemper and referred it to a *^cell- 
block” effect. Schlotthauer (14) reported that dogs 
injected with 16 mg. of distemperoid virus did not 
contract distemper upon exposure immediately after 
inoculation, but that dogs injected with smaller doses, 
such as 7.6 and 2.6 mg., did so. 

The interference phenomenon in animals was first 
observed, independently, by Hoskins (5) and by 
Magrasai (12) in 1935. Magrnssi reported an inter¬ 
ference between nonenccpbalitic and encephalitic 
herpes viruses in rabbits, while Hoskins demonstrated 
interference between neurotropic and pantropic yel¬ 
low-fever viruses in monkeys. Findlay and MaoCal- 
lum (5) confirmed and extended the work of Hoskins 
and were able to show that the Eift Valley fever virus 
protected monkeys against paiitropic yellow-fever 
virus, while the neurotropio strain of yellow-fever 
virus protected mice against the Eift Valley fever 
virus. That the virus of lymphocytic choriomeningitis 
protected monkeys against a virulent monkey strain 
of imliomyelitis virus was demonstrated by Dalldorf 
(5). Jnngeblut and Sanders (XI) showed that the 
virus of murine poliomyelitis, also, protected monkeys 
agRxpst virulent monkey strains of poliomyelitis virus, 



and recently Jungeblut (10) has made extensive 
studies of the factors governing the phenomenon. 

Andrewea (1, 2) noticed an interference between 
virus HI and the virus of Shope fibroma in rabbits 
and later used tissue cultures to demonstrate that a 
strain of influenza A virus interfered with the growth 
of a neurotropic variant of that virus. Subsequently 
it was shown by the Henles (5) and by Ziegler, Lavin, 
and Horsfall (16) that interference occurs between 
the viruses of influenza A and influenza B, between 
these and swine influenza virus, and between inacti¬ 
vated and active influenza viruses; the antagonistic 
effects of these viruses on one another were observed 
in embryonated eggs. The interference phenomenon 
between bacterial viruses has been studied extensively 
by DeJbruck and Luria (i), while studies made by 
workers on similar phenomena between plant viruses 
have been reviewed by Price 

We have now obtained experimental data to estab¬ 
lish that the ferret-passage virus will, upon intra¬ 
muscular inoculation, interfere with the course of a 
distemper infection established by nasal inoculation 
with a highly virulent distemper virus. In one of 
our experiments, 40 red fox pups were divided into 
groups of 10 and each group was inoculated as fol¬ 
lows: Group A, as a control group, received virulent 
distemper virus only. Group B was inoculated with 
virulent distemper vims and distemperoid virus simul¬ 
taneously. Group C received virulent distemper virus 
first and distemperoid virus 3 days later. Group 1) 
received virulent distemper virus first and distem¬ 
peroid virus 12 days later. 

The virulent distemper virus was prepared for 
inoculation from frozen, infected fox spleens. The 
ground tissue was diluted to 25 per cent in Ringer's 
solution, and each fox was inociilated intranasally 
with 0.4 CO. (100 mg.). The distemperoid virus was 
ferret-passage virus of the sixty-third generation in 
ferrets, frozen as 25-per cent homogenized ferret 
spleen in horse serum. In all cases, 200 mg. was 
inoculated intramuscularly into the legs of the desig¬ 
nated foxes. The animals were observed daily for 
symptoms of distemper. A necropsy was performed 
on animals that died from the infection, and smears 
were made of the epithelial cells lining the bladder 
and the trachea. In every dead animal typical cyto¬ 
plasmic inclusions characteristic of distemper were 
sem* Eesults observed for the different groups of 
animals are as follows; 

Group A, On the sixteenth day following the in- 
oottlations of virulent distemper virus, all animals in 
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the control group exhibited marked symptoms of dis¬ 
temper. The first death occurred on the twenty-fifth 
day, and at the end of 36 days all the animals in this 
group had died of typical distemper. 

Group B, In this group, which was inoculated 
simultaneously witli virulent distemper virus and dis- 
temperoid virus. 2 foxes showed symptoms on the 
sixteenth day. By the twenty-third day, 5 animals 
showed some symptoms of distemper. However, they 
recovered promptly, and by the thirty-first day all 
appeared well. 

Group C. In the group receiving distenipcroid virus 
3 days after the iiioculation of virulent distemper 
virus, only 2 fox(‘S showed symptoms. These became 
sick on the tw'enty-third day and were normal again 
on the thirty-first day. 

Group D. One of the animals receiving the dis- 
ternperoid virus 12 days after the viruleiit distemper 
virus showed symptoms on the nineteenth day, and 4 
of this group show’od symptoms by the twenty-third 
day; all had recovered by the thirty-second day. 

The decisive results obtained in this study are 
further accentuated by the fact that foxes seldom re¬ 
cover from distemper once they have exhibited any 
symptoms whatsoever. In this case, the di.slemper 
virus used w^as a fox-passage virus of high virulence 
for that animal. From the results, it seems definitely 
established that there is a marked antagonistic eilect 
of the di.stemperoid virus on a virulent distemper 
infection, and this effect appears sufficiently signifi¬ 
cant to be utilized practically in the treatment of 
distemper. In fact, in this experiment the antagonisfio 
effect of the disternperoid vaccine was just as great 
when the ferret-passage virus was used 12 days after 
inoculation of virulent virus as 'when it was used 
within an hour after such inoculation; and in both 
cases the disternperoid vaccine prevented any fatali¬ 
ties. Our results corroborate our earlier clinical ob¬ 
servations on foxes and those of Stader and Slaugh- 
oiihaupt on dogs, as well as the experimental obser¬ 
vations of Schlotthauer. In addition, a definite thera¬ 
peutic effect of the modified virus on the virulent in¬ 
fection seems demonstrated for the incubation period 
and early stage of the infection. Thus, it appi^ars 
that a modified virus may be useful for both the pre¬ 
vention and the therapeutic treatment of a disease 
caused by a virulent strain of the same virus. 

SUMMART 

A distemper virus modified by ferret passage so as 
to become a harmless vaccine for foxes and dogs 
exhibits the interference or cell-blockade phenomenon 
with respect to a virulent distemper infection in 
foxes. Ten control foxes receiving virulent distemper 


virus died, while 30 foxes receiving disternperoid virus 
in addition lived. 
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Availability of Carotene From Kale 

Elsa Ouent-Keiles^ Elizabeth Crofts Callison^ 
Jeanette Schaevitz, and Ruth Frenchman 
Bureau of Human Nutrition and Home Economics 
VSDA, Washmgton, D. C. 


Measui’ement of the vitamin A value of vegetables 
presents considerable difficulty. Figures quite dis¬ 
proportionate to known biological values have been 
reported by various investigators for the chemical 
determination of tlie carotene content of certain vege¬ 
tables. Different vegetables of equal carotene content 
have b(!eri found to vary in their vitamin A value as 
determined by biological assay. This fact has led to 
the as.sumption that when carotene is ingested in the 
form of vegetable foods, it is less effective than when 
taken in pure form. It has, at times, be.en suggested 
that the discrepancies may be explained by the known 
inaccuracies of the biological estimations, coupled with 
the problem of obtaining representative samples. 
However, it is unlikely that the errors of all workers 
in this field should be consistently in the same direc¬ 
tion. Therefore, the true relationship between the 
carotene content of vegetables as measured by chemi¬ 
cal analysis and bio-assay is of fundamental impor¬ 
tance. 

As a part of an investigation on the factors in¬ 
fluencing the utilization of carotene from vegetable 
foods, experiments were devised for the study of kale 
to determine whether or not digestibility of the vege¬ 
table tissue is one of the factors causing those differ¬ 
ences. These experiments were designed so that 
chemical chromatographic analyses for carotene were 
made of the kale parallel with bio-assays on both the 
kale itself and an extract of the carotenoids from the 
vegetable. 
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8ixty-four obemiual analyses were made^ and 138 
rats were used in the biological assays. Eighteen dif¬ 
ferent lots of kale, purchased on the Washington mar¬ 
ket, have been used in this study, one bushel being 
obtained for analysis weekly. Since kale is commonly 
eaten by human beings in the cooked form, the analyses 
were made on cooked kale. In addition, cooking the 
kale served to inactivate the enzymes destructive of 
carotene, thus eliminating one factor that is impossible 
to control in bio-assays. The kale was thoroughly 
washed with distilled water and steam cooked. It was 
then spread on trays, cooled, and a representativ*? 
sample of appropriate size withdrawn. The leaves 
were stripped along the midrib so that none of either 
the midrib or petiole was included. One-half of each 
loaf blade was removed for the biological a-ssays, and 
the corresponding half was used in preparing the 
extract which was analyzed biologically and chemi¬ 
cally. The chlorophylls and xanthophylls were re¬ 
moved by saponification with potassium hydroxide, 
leaving the carotenoid pigments in the solution. Ali¬ 
quots were taken from the extract for chromatograph¬ 
ing and determining P-carotene spectrophotometri- 
cally; the remaining extract was concentrated in cot¬ 
tonseed oil containing hydroquinone and was analyzed 
biologically. 

The measurement of P-carotene was accomplished 
by a procedure devised in our laboratories baaed on 
the methods of Moore and Ely (I), using acetone, 
absolute methanol, and Skellysolvo F ns extractants 
and magnesium oxide and magnesium carbonate (1: 9) 
as adsorbents. 

The biological assays were performed essentially 
according to the ?7. S. Pharmacopoeia (11th ed.) 
method using as the standard of reference pure P-caro¬ 
tene in cottonseed oil prepared in our laboratories. 

The data shown in Table 1 represent the average 
vitamin A values of cooked kale ns determined on the 
vegetable itself and on an extract of the kale. 


TABLE 1 


Dcacriptlon of samplo 

Chemical 

assay* 

Blo-osaay 

Kale, cooked ... 

Extract of cooked kale .... 

lU/gram 

00 

00 

lU/gram 

60 

84 


• Determined ae carotene and converted to vitamin A value. 
Ufllnsf 0.6 tig. carotene as equivalent to 1 International unit. 


Prom these figures it appears that the vitamin A 
value of kale as determined by bio-assay is about two- 
thirds of the value measured spectrophotometrically 
after chromatographing. On the other hand, when 
the carotenoid pigments are completely extracted 
from kale and this extract is used as the vitamin A 


supplement instead of kale itself, the bio-assay gives 
a vitamin A value of only 6 per cent less than that 
obtained by the chemical method. This is well within 
the experimental error of the bio-assay method and 
near the upper range of error of the chhinical method. 
This evidence suggests that incomplete digestion of 
the kale, and therefore incomplete absorption of the 
vegetable carotene in the intestinal tract of the ani¬ 
mal, may be an important factor causing the difference 
between the vitamin A values of kale obtained by 
chemical and biological methods. 
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The Growth and Distribution of Murine 
Encephalomyelitis Virus in the 
Developing Chick Embryo ^ 

John T. Rioiu)AN and M. Josk SA-FT..ErrA8^ 

Section of Preventive Medicine, Yale University 
School of Medicine 

Gard (2) has reported the transfer of Theiler’s 
(f>) PA *^mouse poliomyelitis” virus to the developing 
chick cmbi'yo and propagation through four passages. 
Using the chorioallantoic technique, Gard demon¬ 
strated the presence of virus only in the central ner¬ 
vous system (CNS) of embryos which had been in¬ 
oculated at the ago of five, six, and seven days. In 
eggs inoculated at eight days of age, no virus was 
recovered from any site. In no instance was virus 
discovered in membranes or in the corpus minus the 
bruin and vertebral column. Also, CNS harvested 10 
days after inoculation was infective for mice inocu¬ 
lated intraoerebrally, but CNS harvested 5 days after 
inoculation was noninfactive when tested in the same 
manner. In Gard’s experiments, all eggs were incu¬ 
bated at 37® C. before, as well as after, inoculation. 
The inoculum consisted of 0.05 ml. of bacteriologically 
sterile 10-per cent suspension of infected mouse brain. 
Gard also was successful in transferring the UFI 
strain of ‘^mouse poliomyelitis” to eggs. 

Jungeblut and Sanders (.?) reported the successful 
propagation of a murine neurotropic virus in em¬ 
bryonic mouse brain and embryonic guinea pig brain 
cultures. Using similar tissue cultures, Parker and 
Hoi lender (^f) also were recently successful in propa^- 
gating the GD VII strain of Theiler^s virus through 20 
passages. 

In the present work the FA strain of Theilor^s 

* Aided by a grant from the National Foundation for In¬ 
fantile ParalTBlf), Inc. 

• Alfredo Hlroch Foundation Fellow of the National Acad- 
<*my of Medtdne, Buenoo Alros, Argentina. 
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mouse enoephaloinyclitis virus has been grown in fer¬ 
tile eggs and carried through pine generations. 

The original PA stock virus was received in this 
laboratory from Dr. Max Theiler, in the form of glyo- 
erinated mouse brain, in 1941. The material used 
in this experiment mhs put through two passages in 
mice in our laboratory and kept frozen at -70° C. 
in the form of 20-per cent suspension of mouse brain. 
Sterile distilled water was used as diluent. This strain 
is non pathogenic for monkeys but produces the usual 
signs of oncophalomyelitia when inoculated intraoere- 
bral/y in albino Swiss mice and cotton rats. A titra- 
iion of mouse brain in the third New Ilavon passage 
yielded an ID^/ titer oL‘ 10'**'° and an incubation 
period of 3 to 26 days. 

Six-day-old fertile eggs were used, usually from 
Black Anstralorps and Rhode Island Reds. Incuba¬ 
tion was carried out at 35°-36.5° C. before, as well 
as after, inoculation. A blower fan type of incuba¬ 
tor equipped wdth a liumidider was used, and a read¬ 
ing of 85°“87° humidity was maintained. The eggs 
were turned five times daily, before inoculation. 

An artificial air space w'as produced over the em¬ 
bryo, using the metliod described by Burnet and 
Paris (1). The original inoculum was prepared by 
grinding infected mouse brain with sterile alundum 
in cold, sterile distilled water suffleieut to make a 
10-pel' cent suspension. This suspension was centri¬ 
fuged at 2,000 r.p.m. for 10 minutes and the super- 
nate decanted. One-tenth milliliter of tliis supernate 
was placed on the dropped chorioallantoic membrane, 
using a 1-ml. tuberculin syringe and a 25-gauge 
needle. The opening in the shell over the embryo 
was then sealed with scotch tape and the small hole 
over Uie natural air sac was sealed with nail polish. 

In the first three passages, four to six eggs w’ere 
harvested at both 5 and 10 days after inoculation. 
Harvests consisted of allantoic fluid, aniniotic fluid, 
chorioallantoic membrane, chick embryo brain, and 
the corpus minus the CNS. The embryo and chorio¬ 
allantoic membrane were washed in three changes 
oi' cold, sterile saline. The embryo was decapitated, 
him! the vertebral column was excised and discarded. 
Ten-per cent suspensions of tissues and membrane 
were made by grinding with sterile alundum in cold, 
sterile distilled water, Tliese suspensions and the 
allantoic and amniotic fluids were centrifuged at 
2,000 r.p.m. for 10 minutes and 0.03 ml. of the 
supernatant fluids were tested by intracerebral in¬ 
oculation in four- to fivo-week-old Swiss mice. All 
test animals were observed daily during a period of 
four weeks. Foi' passage to other eggs, 0.1 ml. of a 
10-per cent suspension of chick embryo brain, bar- 
Tested 10 days after inoculation, was used. 

* II>» w Infective aoii« that produces the disease in no tier 
cent of laice Inoculated. 


Materials harvested at both 5 and 10 days after 
inoculation, when tested intraoerebrally in mke, 
showed the virus to be distributed somewhat irregu¬ 
larly throughout the egg- Also in our hands, the 
distribution differed from the insults reported by 
Gard (see Table 1), The greatest concentration of 

TAULU X 


iKt Passnirc 2n(] Passage 3rd Passage 


Materials 



5 days 
Inc. 

tt 

© c 

30 

IOm 

'3 

o e 

m 

t-. 

« 

O a 

Allantoic fluid .... 

4/8* 

0/8 

7/B 

8/8 

6/8 

1/6 

5/6 

Axnnlotlc dulU .... 
Chorioallantoic 

V6 

G/7 

8/8 

5/6 

2/6 

membrane . 

7/8 

5/8 

8/8 

7/7 

3/6 

6/6 

Drain . 

2/8 

7/8 

0/8 

7/8 

0/5 

4/6 

Corpus minus ON8 

8/8 

8/8 

1/8 

7/7 

6/5 

5/6 


* Numerator represents the number ot mice which became 
infected; denominator represents the number of mice In¬ 
oculated. 


virus in the egg, as judged by the incubation period 
and morbidity incidence in inoculated mice, appeared 
to be present in the corpus minus the CNS after an 
incubation period of 10 days. The fimullest concen¬ 
tration appeared to be in the brain, after 5 days 
incubation. 

A distribution study iu harvests from eggs repre¬ 
senting the fourth passage of FA virus has also been 
made. The results indicate that the virus is also pres¬ 
ent in the yolk sac, in a somewhat lower concentra¬ 
tion than in the corpus minus the CNS. 

Because of the similarities between the Theiler 
viruses and poliomyelitis virus (5), we are using the 
present results as a guide for the propagation in eggs 
of a rodent adapted strain of human poliomyelitis 
virus. 
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Seed Pitting of the Lima Bean by Lygus 
Bugs in California 

Keknjbth F. BAKiiK and Willmh C. SirroBR 

Division of Plant Pathology, University of Califotnia 
Los Angeles and Berkeley 

Lima beans grown in California for dry food, seed, 
the fresh market, and freezing have for some yedirs 
shown a pitting of the seeds indlstingnishable from 
that attributed to jimt (Nematospora) itt tkp sontii- 
eastem United Statea (10). However, iu> NmatCH 
spora or other pathogen has ever been found in leolone 
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of California material. The injury may be a dis¬ 
colored spot centering on a minute feeding puneturCf 
but in more severe oasoa or when several anoh spots 
coalesce, an open corroded pit is evident in the seed 
coat and cotyledon. Such injuries have been called 
aphid spot, yeast spot, or seed pitting by growers and 
shippers. Accompanying this, condiiton is the sbotV 
ding of blossoms and of pods up to two inches or 
more in length. The pods which wilt, turn yellow, and 
abscise are termed “buckskins” by growers and have 
been attributed to other causes, such as heat injury, 
or to steaming from irrigation after the vines have 
(covered the ground. Pods containing pitted seeds 
cannot be detected positively by external examination 
alone. However, they frequently exhibit internal pro¬ 
liferations and brown areas, some of which contact 
the pits of the seeds. 

These several types of injuries have now been 
demonstrated to result from the toxic feeding of 
Lygus bugs (Lygua hesperua Knight, L. clisus V.D., 
and perhaps others) on the developing fruiting struc¬ 
tures of the Lima bean plant without the involvement 
<»f pathogenic microorganisms. It seems desirable at 
thin time to clarify the Bituiition in California, the 
leading lima-bean-producing area <)f the country, and 
to indicate the impossibility of distinguishing this 
trouble, solely on the basis of symptoms, from that 
attributed to yeast. 

Pitting of field-bean seeds apparently was first 
reported (-2) in Michigan in 1896 and shown to be a 
result of Lygus feeding. This relationship has been 
confirmed in New York (3) and Idaho (5) and has 
been shown to occur also on the baby Lima bean in 
the latter state. Specimens of injured California 
beans submitted to W. E. Shull wore said to be iden¬ 
tical with those which resulted from Lygus feeding in 
Idalio. Pitting was reported (2) on Lima beans from 
California in 1922 and was attributed, apparently on 
the basis of symptoms, to yeast spot. That the seed 
pitting, and blossom and pod drop of Lima beans in 
California actually resulted from Lygus feeding was 
first suspected by the writers following visits to fields 
in Ventura County in August 1944, and subsequent 
work has confirmed this relationship. Such injury has 
been observed on large and baby Lima bean and black- 
eyed cowpea, but not on common bean. 

Fields with severe blossom and pod drop tend also 
to have abundant seed pitting and, in Ventura County, 
a high incidence of Lygus bugs. In some areas, how¬ 
ever, the Lygus populations late in Hie season may 
become too low to aocoimt for the evident damage 
initiated earlier. The injury has been worst in fields 
adjacent to seed beets and to alfalfa, particularly 
after it is cdt. Damage also has been wovat in parts 
6f l^tna bean fielde olosest to these establiiAied, favor¬ 
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able hosts of the insects, and within such areas the 
loss commonly diminishes with distance. The fii'st 
crop of pods are not usually injured, but with the 
high Lygus populations of midsummer, much pod 
shedding and seed pitting occurs. 

Lygus bugs commonly feed on ilowers and fruits 
or seeds and are known to cause severe blossom drop 
on alfalfa (8, 9) and cotton (6) and to reduce ger¬ 
mination of beet seed {1); Uiey have been shown (T) 
to be highly toxicogonic. The observed facts in Cali¬ 
fornia are in accord with published data on the in¬ 
juries produced by these insects on various plants, 
including common and Lima beans. 

Experiments in which Lygus bugs were oagt'd on 
plants in the field and on individual pods in the green¬ 
house fully confirmed the fact that they produced the 
various types of injury. Dropping of blossoms and 
young pods always resulted, and on older pods the 
internal proliferations and typical pitting of the seed 
occurred within seven days. Checks remained unin¬ 
jured. There was no evidence of yeast or other iiiicro- 
organisms in the tissues. 

The results establish the fact that the toxic feeding 
of Lygus bugs is responsible in the California Lima 
bean crop for a seed spotting and pitting, and for 
some of the dropping of blos.soma and pods. It is pos 
sible that other insects also may be involved. Details 
are being published elsewhere. 
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Oral Penicillin X ^ 

Mansok Mrai)8^ Edwin M. Obt, and 
Maxwbll Finland 

Thorndike Memorial Laboratory, Boston City Hospital 
and 

Department of Medicine, Harvard Medical School 

A brief re8um6 of some of the properties of peni¬ 
cillin X and the results of a clinical trial in gonorrhea 
were recently published by workers of the Food and 
Drug Administration {4). It was shown that, unit 
for unit, penicillin X is superior to the usual com¬ 
mercial preparatione of penicillin in acute gonorrhea 
And in proteifiang mice against pneumoco<ml infec- 

■Aeerpted for imbllcatlec on 12 September 1945. 



602 


SCIENCE 


Vol. 108, No. 2878 


tion. Sinmltaneuuij m vitro tests were carried out in 
this laboratory with commercial lots consisting almost 
entirely of penicillin G and with preparations con¬ 
taining 65 per cent or more of penicillin X. Most 
strains of Group A hemolytic streptococci, gonococci, 
and meningococci were from two to eight times more 
sensitive to penicillin X; most strains of pneumo¬ 
coccus and of Streptococcus tJiridans were twice as 
sensitive to penicillin X, and most of the staphylo¬ 
cocci M^erc equally sensitive to both foi’ins of peni¬ 
cillin. L(‘vels of penicillin activity in the serum 
against Strep. 98 were studied and found to be sig¬ 
nificantly higher aiul to be sustained longer after 
intramuscular injections of penicillin X than after 
injections of the same number of units of regular 
pexneillin in the same subjects (2). 

Similar studies of the Iiwels of penicillin activity 
in the serum after oral administration of the two 
kinds of penicillin have also been carried out. The 
results were strikingly different and are the subject 
of the present report. 

The methods used and the injectable preparations 
of penicillin X were the same as in the previous 
studies (^), In addition, tablets of regular calcium 
penicillin and of penicillin X, each conlaining about 
30,000 I.U, (^) with certain adjuvants, were also 
available for these studies.^ Subjects A, B, and C 
were members of the laboratory staff; D, E, and F 
were hospital patients who had no recent infections 
and had not recently received penicillin or sulfon¬ 
amides, but subject F had a duodenal ulcer with nor¬ 
mal gastric acidity; and subjects G, H, and I were 
eases of pernicious anemia with gastric anucidity after 
histamine injections. All of the oral doses consisted 
of 90,000 units and were given one-half hour before 
breakfast. Previous studies have shown that higher, 
better-sustained, and more uniform serum levels are 
obtained when oral doses arc given before meals (i). 

The results are shown in Fig. 1. In interpreting 
these results it must be borne in mind that Strep. 98, 
the strain used in determining the serum levels, was 
found to be from two to four times more sensitive to 
the preparations of penicillin X than to the commer¬ 
cial penicillin used in the present studies. The unitage 
as recorded on the chart is based on the sensitivity of 
Strep. 98 to penicillin G; 0,02 and 0.03 units represent 
complete killing of 10,000 streptococci contained in 
0.5 oc. and 0.2 cc., respectively, of undiluted serum, 
and the other values are based on serial twofold 
dilutions of 0.2 cc. of serum. The same values are 
recorded for regular penicillin and for penicillin X. 


* InJectaWo peiUcUlIu X whh suppllt*cl by I^abora- 

torlett, Inc., and by Cutter Laboratories, the former also pro* 
vldtoff the tablets of penjclllln X. Tablets of regular calcium 
pentcIULn were furnished by Hoffmann-La Hoche, Inc. Co^ 
preparations of several brands of regular sodium 
penlcUlln were used for soluttons. 


In eaeli of the six subjects who received the two 
kinds of penicillin in solution, the effoctive serum 
levels were significantly higher and were sustained 
better when regular penicillin was given. Comparable 
differences were observed in the normal subjects and 
in the cases of pernicious anemia. When the tablets 



Fio. 1 

were given, there was no constant or significant dif¬ 
ference in the serum levels after the two kinds of 
penicillin. Except in subject F, however, the maxi¬ 
mum serum levels after the regular penicillin were the 
same or higher than those obtained after penicillin X. 
As in the previous study (i), higher and more sus¬ 
tained levels from oral doses were obtained in the 
achlorhydric subjects. In view of the greater sensi¬ 
tivity of the test strain of streptococcus, the hi^er 
values obtained after the regular penicillin an 

erven greater significance than is apparent from the 
values shown in the chart. 

Conclmione, When measured with Strep. 98, an 
organism which is two to four times more sensitive 
to penicillin X than to regular penicillin, the effective 
levels of penicillin activity in the serum were found 
to be higher in the same subjects after regular peni- 
cillin than after comparable preparations of penidUb 
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X, each given orally. The Teeulia are in sharp oontrast 
to those obtained after intramuscular injections of 
these two kinds of penicillin and suggest that peni¬ 
cillin X is not absorbed as well as penicillin G after 
oral administration. 
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The Beckmann Rearrangement of 
Aliphatic Ketoximes 

A. D. MoLabex 

Department of Chemistry^ University of Buffalo 

Sitlgwick (<?^) states that the Beckmann transforma¬ 
tion of methyl w-propyl kijtoxirne results in the forma¬ 
tion of two amides, whereas the analogous rearrange¬ 
ment of methyl isopropyl ketoxime gives but one. 
From this he argues for tlie existence of steric inter¬ 
action between the hydroxyl and isopropyl groups 
of the latter oxime, which would prevent the forma¬ 
tion of the alternate amide. This argument cannot 
hold, because of an apparent oversight in previous 
literature. Although Beilstein (i) gives the above 
information concerning tlic two rearrangements, refer¬ 
ence to the original paper (4) shows that in all coses 
investigated all possible products were formed from 

CH,-C(-N0H)-R I 

where R may be propyl or isopropyl as well a.s ethyl 
or hexyl. In each of these cases the amide with the 
configuration 

CHg-CONH-R II 

was found in the greater proportion, but lesser 

amounts of R-CONH-CHg were also detected in 
every instance. Thus, the statement by Sidgwick, 
is unlikely that the electrical fields of the propyl 
and isopropyl groups are widely different, but the 
space they occupy in the vicinity of the oxime 

hydroxyl group must differ," is not necessarily rele¬ 
vant. Kharasch (!?) has demonstrated that the elec¬ 
trical fields of the methyl, propyl, and isopropyl 
groups do differ enough to direct the course of certain 
reactions. Hence, the relative electronegativity of 
€Ha^ as compared^ with that of R may still bo a 


deciding factor on the course of the rearrangement. 
This consideration of oximes (I) with R os propyl 
or isopropyl is important where prediction is to be 
applied to the course of rearrangement of 2-nlkyl- 
cyclohexonone oximes (III) 

CHg-CHa-C^^NOH 
i I III 

CH,-Cn,-CHR 

where R may also be methyl. The similarity in struo- 
turc of (I), whore R is isopropyl and (III), where 
R is motliyl, is obvious from the formulas. In most 
of these cases (G, 7, JO) only one of the two possible 
products is found. However, at least one exception 
has been found {U) which now no longer seems 
anomalous in view of the corrected statement of 
earlier findings for methyl isopropyl ketoxime. Un¬ 
fortunately, no quantitative information was given 
by Wallach for 2,4,4-trimethyIcyclohexanone oxime 
(11), and the identity of the products was not estab¬ 
lished. 

Higman (5) has recently presented a mechanism 
for the Beckmann rearrangement which does not 
involve the classical migration of groups (see chapter 
on the Beckmann rearrangement, 8) but only a 90° 
twist by C =5 N in an oxime, followed by a small angu¬ 
lar displacement of substituents. With the electro¬ 
negativity considerations of Degering (2) in mind, 
wc may look upon the segment C-N as a dipole 
with a relatively positive nitrogen atom. The mini¬ 
mum rotation of C = N would then be preferred in 
the direction of the more negative (greater electron 
releasing) R rather than toward methyl or methylene 
(5), although some product from the alternate course 
of reaction would be expected end has been found 
(4, 11). Through similar qualitative considerations 
Degering was able to predict the course of the reac¬ 
tion of 2-alkyIcyclohexunone oximes (5) whereby 
products similar to (II) were formed. It is hoped 
that this discussion will help to tie together the early 
and recent work on the rcuiTangemeut of aliphatic 
ketoximes. 
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Penicillin Production by a Superior 
Strain of Mold 

Mar\7n J. Johnson, J. J. Stefanuk, F. B. Gahjsy, 
uiid B. H. Olson 

Department of Biochemiefryj University of Wisconsin 

The figures given in this note represent a small part 
of the data obtained during the course of an invest!^ 
gatiori of factors influencing fermentation time and 
yield in penicillin production in submerged cultures, 
the results of which will be published in more detail 
elsewhere. It is the purpose of this note to summar¬ 
ize briefly the results obtained when a number of 
penicillin-producing mold cultures were tested in 80- 
gallon tanks. 

The cultures were isolated by laboratories at Stan¬ 
ford University (Department of Biology), the Uni¬ 
versity of Minnesota (Division of Plant Pathology 
and Botany), and the Carnegie Institution of Wash¬ 
ington (Department of Genetics). These laboratories, 
as well as our own, carried on penicillin research 


diameter. The agitatars used were 124n. propellers 
having two flat blades, set at a 30° angle, and revolv¬ 
ing at 270 r.p.ra. The tanks were held at gage pres¬ 
sure of 20 pounds per square inch during the fermen¬ 
tation period. The temperature was held at 23° C. 

In Table 1 are listed the highest yields obtained 
with each of the cultures tested in tanks. Higbeat 
yields on two cultures obtained from the Northern 
Regional Research Laboratoi-y of the U. S. Depart¬ 
ment of Agriculture are included for comparison, 
since these have been widely used and may be re^ 
garded as reference cultures. The lost column of the 
tabic gives yields obtained on one of the reference 
cultures under conditions comparable with those under 
which the new culture was tested. This column is 
included because of the preseuee of a substantial 
degree of uncontrolled variability, due to changes in 
the composition of the corn steep liquor used and to 
unknown factors. 

As may be seen from the table, only one of the new 
cultures, No. X-1612, gave a yield greatly in excess 
of that obtained with culture No. 1961-B25. Culture 


TABLE 1 

IIiuBEST Penicillin Yieuis Obtained fiiom Vauiohs 
CULTUaBS* 


Compara- 


Culture 

numtier 

Source of 
culture 

Illghost 
yield ob¬ 
tained 

Age at 
maximum 
yield 

ble. yield 
from cul¬ 
ture 
1951- 
H25t 

395X-B26 

NUHL 

UnllB/ml. 

245 

Houra 

64 

UnitM/ral. 

832 

NKUL 

MiuneeotB 

09 

71 

2i4 

15-ni 

022 

68 

245 

R-88 

Minnesota 

1.35 

56 

172 

U-1130 

Mlnuesota 

96 

74 

214 

tt-1206 

JdinrieMota 

101 

69 

214 

1082 

Stan ford 

not 

64 

103 

25009 

Stanford 

244 

62 

184 

36217 

Stanford 

275 

84 

245 

35347 

StJinford 

255 

72 

245 

45417 

St«nford 

229 

69 

214 


Carnegie 

567 

72 

214 


• The medium contained 4 per cent corn steep liquor (dry 
basiH), 3 per cent and 1 per cent calcium carbonate. 

t JHecauHc the yield on the reierewce cultures varied, the 
yield on the culture tented abonld be compared with the ref¬ 
erence culture yield given in this column, which was deter¬ 
mined at the same period under the same conditions. 

t No cnlrlum carbonate was used. The medium was ad¬ 
justed to pH 0.5 with NaOH. 


projects as a part of a program supported by the 
Office of Production Research and Development of the 
War Production Board. The testing of the most 
promising of these slrains in tank fermentations «t 
Wisconsin was a part of this program. The tanks 
used were of 80-gallon capacity and contained 220 
liters of medium, 20 liters of which was inoculum 
grown in a smaller tank under aeration and agitation. 
The tanks were supplied with air at the rate of 200 
liters per minute. Sterile air was admitted through 
pipe spargers oontaining 64 holes, 1/32 in. in 


TABLE 2 

Effect of Nutrient Level on Yield of Culture X-ldli!* 


CoinpoaitloQ of medium 


Corn Yield 

liquor CaCO» Sttltst 


I^?r cent Per cent Per cent Unlt»/znl. Hour« 

2 2 0.2 + 289 64 

4 a 1 - 480 64 

0 a 1 - 036 07 


Age at 
maxi- 
mum 
yield 


* The fermen tation conditions were those described in 
Table 1. 

t The snltn added per liter of mcdlnm were 0Jk5 gram 
KHbPO*, 0.12 gram MgSOt • 7QiO, and 1.6 gram NaNOo. 
At a low steep liquor concentration the use of an anxUiary 
nltrogen source to desirable. 

X-1612 is an X-ray mutant from Penicillium chryso- 
yenum culture No. 1951-B26 of the Northern Regional 
Research Laboratory, This X-ray mutant was pro¬ 
duced at the Carnegie Institution and after prelimi¬ 
nary tests was forwarded for further testing to the 
University of Minnesota, where its perfomanoe in 
shaken flask cultures resulted in its being included 
with a group of promising Minnesota cultures for¬ 
warded to the University of Wiseonein for larger- 
seale tests. 

The penicillin yield obtained with this culture is, of 
course, greatly influenced by the conditions of nutri¬ 
tion, aeration, and agitation under wfaidi it is growu. 
Illustrative data on the effect of nutrient level at a 
high aeration rate are given in Table 2. It w!li be 
noted that in the pre&enee of exMss lactose (unfer- 
mented sugar remained at the efld of eadi 
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fermentations) the penicillin yield is a function of 
the com steep liquor level used. 

Addendums It is regretted that publication delay 
has caused this preliminary report to lose some of its 
significance during the interval since the xnamisoript 
was submitted on 30 July 1945. Since that time a 
number of papers describing work in which Culture 
X>1612 was used have appeared in this journal and 
elsewhere, from this and from other laboratories. 

The Evolution of Oxygen From Illumi¬ 
nated Suspensions of Frozen, Dried, 
and Homogenized Chloroplasts 

C. S. French, A. S. Hotyr, R. D. Powell 
VniverHiiy of Minnesota 
M. L. Anson 

Continental Foods, htc., Hoboken^ New Jersey 

The evolution of oxygon from suspensions of chloro¬ 
plasts in solutions containing ferric oxalate and potas¬ 
sium ferricyanide was discovered by Hill and Scaris- 
brick (5), The possible relation of this pliotochemioal 
and enzymatic reaction to the process of oxygen 
evolution by green-leaf photosynthesis and further 
details of the reaction have been discussed by various 
authors (1, 2, 3, 4, 7, 8). It is the purpose of this 

note to summarize some data on the activity of chloro- 
plast preparations that have been treated in various 
ways. 

The significance of this work lies in the fact that 
chloroplast preparations are shown to be amenable 
to some treatments, such as would be necessary for 
the separation of their active components. By the 
use of similar preparations it may be possible to study 
some of the enzymes involved in a reaction which is 
initiated by light absorbed by chlorophyll and which 
results in oxygen evolution. 

The participation of an enzyme system in the re- 
' action appears to be indicated from the thermolability 
of the preparation and also from the inhibition by low 
concentrations of enzyme poisons such as NHgOH, 
Duponol, NaP, and NaNg. The Hill reaction is con¬ 
siderably less sensitive to NaNg than is the catalytic 
decomposition of HgO^ by chloroplasts. 

Concomitant with the oxygen evolution there is also 
a production of which affords a simple means of 
measuring the reaction velocity. We have used a con¬ 
stant pH titration procedure for many of the activity 
measurements* In order to obtain quantitative results 
it is necessary to use a red filter to prevent the effects 
of light on the reagents themselves at high light in¬ 


tensity. The pH optimum was found to be at pH 7.0 
or 7.5, depending on the conditions of measurement. 
Higher rates and a greater total evolution of oxygen 
were found if nitrogen was used instead of air in the 
manometer vessels. Temperatures of about lO'* are 


TABLK 1 

Thb InflubncB} ok Various Treatuisnts on thu PuutO' 
CHUMic'Aii Ch Evolution uv Cblouoplastb in a Sulu- 
TiON Containing Ebruic Oxalate anu 
POTAMHUIM Fuailirv ANIOK 


Oriffinnl nintprlitl 

Treatment 

Per cent of 
orlf^lual activity 
retained after 
i i^atment 

StjRpeuKioii of iu- 
fact chloroplasts 

In 0.5 M sucrose 

Frozen 15 hr. 

7'J 

** 

DlHlnteirratcd In 
blender 

54 

Kiispension of In¬ 
tact chloroplasts 
washed with 
water 

Lyophllized 

tm. ;n 


J>rled with mol¬ 
ten NaaSO* • 10 
IlaO 

7S, t») 

Suspension of In¬ 
tact chloroplastH 

In 0,5 M sucrose 

Supersonic 1 
mln. 

UK 


Supersonic 3 

81 


mill, followed 
by i lir. cea- 
rrlfogatlon nt 
800g. Super- 
nuUnt used 
after 15 hr. 
at 0* 


Sunpeusion of 
cnloroplnsts in 

Supersonic 1 

3;ti 

min., centri¬ 
fuged nt 20,- 


water 


44 

OOOg for ft hr. 
Supernniaut 
green solullon 
used. 

Sediment from 

0 

Praianents of leaves 

the above ceu- 
trlfogatlon. 

Washed by bus- 

57 

after 5 rain. In 

pension In 


blender strained, 

water, recen- 


collected by cen¬ 

trifuged, pre¬ 


trifugation for 4 
hr, nt ca. 20.000? 

cipitate used. 


Above plus boiled 

100 


water extract 
of leaves. 
Precipitated 

f)-l, 85, 54, 


with ft satura¬ 

55, 07 


tion {NH4)1{SU4 


moat suitable for the measurement of 

this reaction, 


since the activity is rapidly lost at room temperature. 
Chloroplasts suspended in solutions of potassium 
ferricyanide alone were found to produce oxygen 
when illuminated, but at a lower rate than when fer¬ 
ric oxalate was also present. Supersonic irradiation 
breaks up the chloroplasts to give solutions which, 
when centrifuged for I hour at ca. 20,(M)0g, are green 
and appear clear but show the Tyndall scattering 
effect in an intense beam of The effects of 

various treatments on the activity of preparations of 
chloroplasts in ferric oxalate solution with ferri^a- 
nide are shown in Table 1. 
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From these data it is seen that freezing, drying, 
thorough disintegration of the ohloroplasts, or pre- 
eipitatiou by ammonium sulfate results in prepara¬ 
tions that still retain oonaidcrnble activity. In con¬ 
clusion, we may say that these experiments show that 
the ability to produce oxygen is a property not only 
of intact chloroplasts but also of material which has 
been exposed to some of the conditions that would be 
necessary in attempts to fractionate the en/yines in¬ 
volved in the reaction by which oxygen is produced. 

Ad4endu7n: The papers of Warburg and Liittgens 
(.9), announcing Uu* discovery of a Bimilar reaction of 
cliloroplasts which form oxygen and hydroquinone 
with an energy uptake of 52,000 calories, supplied by 
light, have recently become available to us. The qui- 




none reaction appears even more promising thah the 
one here described as a means of investigating the 
mechanism of photosynthetic oxygen evolution in 
green plants. 
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Association Affairs 


The One Hundred Twelfth Meeting of the American 
Association for the Advancement of Science 

F. R. Moaltoo 

Permanent Secretary, AAAS, Washington, D,C. 


T he one hundred twelfth meet¬ 
ing of the American Association for the 
Advancement of Science was held in St. 
liouis, Missouri, 27-31 March 1946, inclusive. At this 
mectiug, the fifth held in St. Louis, a completely re¬ 
vised constitution of the Association was formally 
adopted by the Council. The preceding constitution 
of the Association was adopted at the third St. Louis 
meeting, held in December of 1919. 

Never before has the Association held an annual 
mf^eting under such trying conditions. The prohibi¬ 
tion on the bolding of meetings by the Office of De¬ 
fense Transportation was removed so late in the year 
that only three months were available for preparations 
for the St. Louis* meeting. An obvious suggestion 
would be that it should have been held later or in 
some other city. The answers to this suggestion are 
that there was no other city which would undertake 
to provide even limited accommodations for such a 
large meeting and that there were no other four con¬ 
secutive days in which some other convention had not 
been scheduled for St Louis. Since only one meeting 
of the Association had been held in the preceding four 
yoan^ and since the next available time for a meet¬ 


ing would be a year later (in December 1946), it was 
decided to proceed with plans in spite of difficulties. 

The St. Louis meeting was not a simple convention 
but a joint meeting of 41 independent societies and 
13 sections of the Association. All meeting arrange¬ 
ments for these 54 organizations, including rooms and 
facilities for 229 sessions, were made by the staff of 
the Association. In order to provide accommodations 
for them it was necessary to have 68 different nieeU 
ing rooms, many of which had to be equipped with 
projection apparatus. At times as many as 40 ses¬ 
sions were held simultaneously, necessitating the use 
of practically all suitable meeting rooms throughout 
the city. The most difficult problem, however^ was 
that of providing living accommodations for those 
attending the meeting. The St. Louis Convention and 
Publicity Bureau gave the Association unfailing co¬ 
operation and assistance in obtaining rooms in all 
possible places, including hotels, local eduoational in- 
stRutions, and private homes. Written appeals for 
assistance were sent by the Assoemtion to its 800 
hers in 6t Louis, and they generously extended it up 
to the limits of their capacities to accept 
guests in their homes. Despite these efforts 
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HjeoeMMoy to eend notices to sefveral hundred appli¬ 
cants for accommodations that xoomB would not be 
sTailable. The serious shortages in aooomiuodations 
were indirect consequences of the war and were al¬ 
most invariably accepted by scientists with the same 
fortitude exhibited by them in meeting hardships 
throughout the war. 

Kbgistratiok 

A much large number of scientists attended the 
meeting than was. expected under the existing un¬ 
favorable conditions, with the result that copies of 
the General Program were exhausted on the second 
day, at which time the registration was far from com¬ 
plete, Nevertheless, 2,649 persons from 46 states, the 
District of Columbia, and 14 foreign countries regis¬ 
tered as follows: Alabama, 19, Arkansas, 24; Cali¬ 
fornia, 49; Colorado, 22; Connecticut, 37; Delaware, 
8; District of Columbia, 53; Florida, 16; Georgia, 23; 
Illinois, 436; Indiana, 120; Iowa, 111; Kansas, 60; 
Kentucky, 16; Louisiana, 23; Maine, 6; Maryland, 
56; Massachusetts, 48; Michigan, 132; Minnesota, 80; 
Mississippi, 17; Missouri, 530; Montana, 2; Nebraska, 
47; Nevada, 2; New Hampshire, 1; New Jersey, 37; 
New Mexico, 5; New York, 182 ^ North Carolina, 16; 
North Dakota, 11; Ohio, 115; Oklahoma, 61; Oregon, 
1; Pennsylvania, 65; Ilhode Island, 3; South Carolina, 
12; South Dakota, 7; Tennessee, 35; Texas, 58; Utah, 
6; Vermont, 1: Virginia, 39; Washington, 7; West 
Virginia, 10; Wisconsin, 100; Wyoming, 5; Argentina, 
2; Belgium, 1; Brazil, 1; Canada, 13; China, 1; Cuba, 
1; England, 2; Hawaii, 4; India, 3; Mexico, 4; Pan¬ 
ama, 1; Puerto Rico, 3; Siam, 1; Venezuela, 1. 

The distribution of the registrants proves that the 
St. Louis meeting was national, and even international 
to a considerable degree; the general program and the 
reports which follow show that the papers presented 
ranged widely over the numerous fields of the natural 
and the social sciences. After a long dearth of sci¬ 
entific meetings scientists could well afford to endure 


some inconvenienoes for sudi opportunities for con¬ 
ferring with their fellow scientistB. 

Gekeral SSSSIONS 

Four general sessions open to the public were held. 
On Wednesday evening, 27 March, the retiring presi¬ 
dent of the Association, Dr. Anton J. Carlson, deliv¬ 
ered an address before a large and appreciative audi¬ 
ence on: “Is There 'a Standard to Which the Wise 
and the Honest Can Repair f’ ” Dr. James B. Conant, 
president of the Association for 1946, preside^* 
Carison^s address was printed in full in Science, 194^, 
108,377-382. 

On Thursday evening, 28 March, the twenty-second 
Annual Lecture under the joint auspices of the Asso¬ 
ciation and the Society of the Sigma Xi was delivered 
by Dr. E. C. Stakman, of the University of Minne¬ 
sota, whose topic was: “Progress and Problems in 
Controlling Diseases of Crop Plants.” This session, 
of which Dr. Conant was chairman, was well attended 
and enthusiastically received. 

At the third general session, held on Friday evening, 
28 March, Dr. Irwin Ed man delivered the ninth An¬ 
nual Lecture sponsored jointly by the Association and 
the United Chapters of the Phi Beta Kappa. Dr. 
Edraan^s address, on “Science and the Dream of Hap¬ 
piness,” was listened to with much pleasure by an 
exceptionally large and distinguished audience. Dr. 
Arthur H. Compton, a former president of the Asso¬ 
ciation and recently elected chanoellor of Washington 
University, presided at the meeting and introduced 
Dr. Edman. 

The illustrated lecture sponsored jointly by the Na¬ 
tional Geographic Society and the Association drew an 
audience that filled to overflowing the large opera 
house of the Kiel Auditorium. Mr. Luis Harden, staff 
photographer and writer of the National Geographic 
Magazine, delivered an address on “Seeing Costa 
Rica,” which was illustrated by colored motion pic¬ 
tures. 


Meeting of the Council of the AAAS 

Hotel Jefferson, St. Louis, Missouri, 27 March 1946, 2:00 P.M. 

Otis W. Caldwell 

S^emtary, AAAS 

The presiding officer^ A. J« Carlson, chairman of the L It was moved by B. E. Livingston that the ofiftoial 
Executive Gounnittee, asked Setiaratazies Moulton and year of the AAAS shall be the same as the calendar 
Migwhott io present items of bnsiiiess recommended year. Tbe motion was passed nnonimously. 

j^e Exesiitive Committee^ 2. It was moved by B. E. Livingston that the Gleve- 
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land meotiiig of the AAAS be declared the annual 
meeting for 1944, and that the St. Louis meeting be 
declared the 1945 meeting of the AAAS. The motion 
was passed unanimously. 

3. Secretary Meyerholf repoid.ed the recommenda¬ 
tion of the Executive Committw that the Revised Con¬ 
stitution in the exact wording as presented at Cleve¬ 
land, 1944 annual meeting, be presented at the general 
meeting of the AAAS at the night meeting at St. 
Louis, 27 March 1946. This report of the Executive 
Committee docs not require action by tlie Council. 

4. The Permanent Secretary’s financial report for 
the year 1945 and proposed budget for 1946 were 
presented and approval asked. There W'as discussion 
by Secretaries MeyerhoH! and Moulton. The 1944 
financial statement, previously printed, was also dis¬ 
cussed. 

B. E. Livingston moved and Kirtley Mather sec¬ 
onded that the 1944 financial report l>e approved. The 
motion was passed unanimously. 

B. E. Livingston moved and Kirtley Mather sec¬ 
onded that the 1945 report be approved and ordered 
audited arul printed. The motion was passed unani- 
tnoualy. 

5. Secretary Moulton reported the present status of 
the building fund, stating that almost $100,000 has 
lieen contributed. Secretary Meyerhoff urged coopera¬ 
tion on further contributions. 

6. Secretary Moulton reported a Philadelphia pi'o- 
posal regarding a permanent home for the AAAS in 
Philadelphia. No action was taken. 

7. The place of the next meeting was presented. 
It was moved and seconded that the meeting of De¬ 
cember 1946 be held in Boston, Massachusetts. The 
jnotion was passed unanimously, 

8. Applications for afiiliatioiiH or association with 
the AAAS were presented. 

a. Society of Economic Geologists—data presented 
by Secretary Meyerhoff. W. R, Miles moved and 
Kirtley Mather seconded that it be affiliated. The 
motion was passed. 

b. American Society for Aesthetics—data presented 
by Secretary Meyerhoff. A motion by the latter, sec¬ 
onded by F. E. E. Germann, recommending its accep¬ 
tance as an a.shociated s(»eiety was passed. 

c. Academy of World Economics—data presented 
by Secretary Meyerhoff. Kirtley Mather moved and 
Otis W. Caldwell seconded that it be affiliated. The 
motion was passed. 

d. Pi Gamma Mn asked change from association to 


affiliation. A motion to this effect by Secretary 
Meyerhoff, seconded by Anton J, Carlson, was passed. 

€. Beta Beta Beta, Honorary Historical Society— 
data presented by Secretary Meyerhoff, who moved, 
Kirtley Mather seconding, that it be affiliated. The 
motion was passed. 

f. Herpetologists League—data presented by Secre¬ 
tary Meyerhoff. Secretary Moulton moved and W. R. 
Miles seconded tliat it be associated. The motion was 
passed. 

g. American Society for Pix)fes8ional Geographers. 
Its affiliation was moved by Kirtley Mather and 
seconded by Otis W. Caldwell. The motion was 
passed. 

9. Report was made to the Council by See ret ary 
Moultou regarding publication of PnK*eedings of the 
AAAS. No Council action was required, 

10. The following resolution by Section Q was 
presented by R. T. Shaw: That the Council of the 
AAAS authori;5e and direct the Executive Committee 
to set up a Legislative Committee whose powers and 
duties shall bo prescribed l>y the Executive Committee. 
The number of members, their qualifications, ami 
method of election i>r appointment shall be prescribed 
by the Executive (Jommittee, subject to such modifi¬ 
cation as may be made from time to time by the 
C'ouncil. 

It was moved by G. A. Baitsell and ficconded by W. 
Kaempffert that the resolution be tabled, and the 
motion was lost. Discussion by Secretary Meyerhoff 
and W. Kaempffert followed. It was thereupon 
moved by Kirtley Mather and set^onded by Dr. Miller- 
ton that the resolution Iw referred to the E.veeutive 
Committee for .study and report to tlie Council. The 
motion was i>assed. 

11. It was moved by B. E. Livingston and seconded 
by Kirtley Mather that in the judgment of the Coun¬ 
cil the present committee on Science lucgislation, which 
has been functioning for several months, should con¬ 
tinue its functions. The motion was passed unani¬ 
mously. 

G. A. Baitsell expressed his opinion that offloefs 
of the Society appearing before legislative com¬ 
mittees should be careful to make it clear that per¬ 
sonal opinions are being expressed, except when their 
statements are bused on a poll of the Council on the 
full membership. 

12. A motion by Kirtley Mather that when the 
Council adjourns it shall adjourn to meet at 4; 00 P.M. 
on Friday, 29 March 1946, was passed, as was a 
motion to adjourn. 
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The meeting was calleil to order at 4:15 P.M. by 
President Janies B. Conant. Minutes of the Council 
meeting held on 27 March 194^^ were rinid, corrected, 
and approved. 

3. President Conant reported the action of the As- 
soeiotion on the Itevised Constitution at the general 
session of the A A AS, Wednesday evening, 27 March 
1940, it was stated to the Association that, in ac¬ 
cordance with constitutional provisions and with 
the approval of the Council, it was proposed that 
the present Third Constitution of the Association 
(adopted at St. Louis in 1919) be amended by the 
rat ideation of a new Constitution. The proposed 
iK'W text was publislied in Science on 1 September 
1944, and was j)iibliHhed again in the same journal on 
1 March 1946. Since this same revision received a 
majority vote at the preceding general session of the 
Association (Cleveland meeting in 1944), a majority 
vote of the memberH present at the St. Louis general 
session would now ratify the Revised Constitution, 
and this new Constitution would then become the 
Fourth Constitution of the Association, effective one 
month later, i.e, on 27 April 1946. It was moved and 
seconded that the Revised (■onstitution be adopted. 

President Conant called for a vote, reported that 
the vote was almost unanimous, and declared the Re¬ 
vised Constitution adopted, to be effective as of 27 
April 1946. 

2. W. R. Miles, who had acted an secretary of the 
preceding meeting of the Executive Committee, re¬ 
ported reeomniendations. It was moved by A. H. 
Compton and seconded by Ctis W. Caldwell that 
the Executive Committee recommend to the Council 
that it approve the present Kilgore-Mugnuaon Bill, 
S. 1860, and that if this recommcn<lation should secure 
a two-thirds affirmative mail vote of those voting, the 
Executive Secretary of the Association be thereby 
authorized to lake all steps practical to facilitate the 
passage of S. 1850 through Congress, and that the 
president of tlie Association, Dr. Conant, be author¬ 
ized to appoint a special committee, of which he is to 
serve as chairmnr* and Secretary Meytu'hoff as a mem¬ 
ber, which shall endeavor to carry through the intent 
of this motion. 

It was moved by A. J. Carlson and H<H*onded by 
Kirtley Mather that the above be endorsed and sent 
by mail ballot to the full Council. The motion was 
passed. 

3. It was moved by A. J. Carlson and seconded by 
E. C. Stakman that the president of the Association 
be empowered! to enlarge the Committee on Bcience 
Legislation by the appointment of three additional 
members, and that the Committee be instructed to ex¬ 
pand its work of collecting and publishing infoma- 


lion to include, if possible, uU proposed congressional 
and state legislation affecting science. This motion 
was passed unanimously; 

4. The financial i*eport of tlic Permanent Secretary 
was accepted. 

5. The resolution from Section Q, referred to in 
minutes of preceding Council meeting, was read by 
W. R. Miles. Drs. Martin, Shaw, Car Lon, Urey, 
Mather, Stakman, Compton, and Conant spoke on 
the motion. 

A motion by A. J. Carlson, seconded by E. G. Mar¬ 
tin, that the Executive Committee be asked to study 
the resolution further to determine whether action 
is desirable, was carried by a vote of 17 in favor and 
12 opposed, 9 persons present not voting. 

6. Paul Weiss moved that the Council establish a 
Council in Methodology of Science. Such a group 
would study the content, objectives, methods, and pro¬ 
cedures of science as used in research, education, and 
applications. It was moved by A. J. Carlson and 
seconded by W. R. Miles that this proposal be referred 
to the Executive Committee for further study. The 
motion was passed. 

7. B. E. Livingston presented the following resolu¬ 
tion of appreciation of the seiwices given to the meet¬ 
ings of the A A AS by other citizens of St. liouis. 

The Council of the American Association for the Ad¬ 
vancement of Science ih glad to express its appreciative 
timnks to many institntionH of St. Louis and to many 
people of tho city for their lieljiful cooperation in mak¬ 
ing the fifth St. Louis merting of the Association a 
successful one, despite some ditticiilties duo to postwar 
conditions. Held from 27 to 30 March, this was the 
Association’s 112th meeting. 

The Council appreciates the many facilities made avail¬ 
able by the Bt. I.iOuis Oonventiou and Publicity Bureau, 
by the hotels of the city, by the Bt, Louis Academy of 
Bcionco, and by Washington ITniversity and Saint Louis 
University. Cordial interest in the mooting was shown 
by tho 20 mombors of the local advisory committee, by 
many other citi7.ens, and by the general public of St, 
Louis. The local Press and tho reprosentativos of many 
metropolitan dailies and news syndicates provided amply 
for wide dissemination of nows of this mooting through¬ 
out America and tho world. 

Only the joint efforts of the public, through local or¬ 
ganizations and individuals, and of the Assoeintion can 
effectively promote tho advancement of science, and the 
Council welcomes this opportunity gratefully to ncknowl* 
edge its debt. 

Dr. Livingston moved its acceptance, W. R. Miles 
seconded, and the motion was passed. 

8. President Conant, on request by A. H. Compton, 
briefly discussed proposed control of studies and uses 
of atomic energy. A general discussion followed. 

9. By vote, the Council adjourned at 5: 40 P.M. 
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Sections and Societies 

Howard A. Meyerhoff 

Executive Secretary^ AAAS, Wasbif^ton^ D.C 


Mathematics 

Section A, Mathematics, held three sessior^, in addi¬ 
tion to a luncheon on Saturday. The attendance was 
about 95. 

On Friday afternoon, 29 March, L. M. Blumenthal, 
University of Missouri, spoke on **Some Metric Pe¬ 
culiarities of Elliptic Space/’ and J. L. Walsh, Har¬ 
vard University, delivered his address as retiring; 
vice-president of the Association and chairman of 
Section A on “Taylor’s Series and Approximation to 
Analytic Functions.” R. E. Langer, vice-president 
and chuinnun elect of Section A, presided. 

On Saturday morning R. R. Middlemiss, Washing¬ 
ton University, the chairman of the Missouri Section 
of the Mathematical Association of America, presided 
at a joint Bes.sioD of the Missouri Section and Section 
A. G. M. Ewing, University of Missouri, spoke on 
“Problems Arising From the Introduction of High 
School Mathematics Into the Colleges”; A. E. Ross, 
Saint Louis University, spoke on ^^A Course in the 
Interpretation of Basic Mathematical Concepts for 
Teachers in Secondary Schools”; and S, E. Wars- 
ohawski, University of Minnesota, delivered an in¬ 
vited address on “Some Convergence Theorems in 
Confonnul Mapping.” 

W. H. Itoever, Washington University, presided at 
the Saturduy luncheon for mathematicians at the 
DeSoto Hotel, and Prof. Langer spoke informally on 
immediate problems of departments of mathematics 
in the universities. 

On Saturday afternoon, G. W. Snedecor, Iowa State 
College, presided at a joint session of the Institute of 
Mathematical Statistics and of Section A. Invited 
addresses were delivered by Cdr. J. H. Curtiss, USNR, 
on “Statistical Inference and Its Engineering Appli¬ 
cations,” and by M. H. Hansen, Bureau of the Census, 
on “Some Sampling Problems in Surveys of Business 
and Population.” {From reports by R. W. Brink and 
P. (S'. Dwyer,) 

Physics 

The meeting of Section B, Physics, was held Friday 
morning, 29 March. About 125 persons attended. 
During the vice-presidential address the chair was 
taken by A. L. Hughes, of Washington University. 
R. C, Gibbs, vice-president of the Association and 
chairman of Section B, chose as his title “Whither 
Physics?” and discussed the problems facing physics 
aa a result of the expansion of its activities during the 


war. Rear Adm. Bowen, USN, chief of the Office of 
Research and Inventions, spoke on “The Navy in Re¬ 
search,” followed by Capt. M. J. Lawrence, USN, on 
“How the Navy Implements Its Research Program.” 
Two invited papers on the application of physics to 
biology followed, one by Francis 0. Schmitt, of the 
Massachusetts Institute of Technology, on “X-ray 
Diffraction and Electron Microscope Studies of Cell 
Structure,” and the other by M. D. Kamen, of Wash¬ 
ington University, on “The Use of Radioactive Tracefrs 
in Biological Research.” {From a report by Joseph 
C. Boyce^) 

At the meeting of the American Meteorological 
Society, six papers were presented: (1) “Storms and 
Origin of Microseisms,” by James B. Macelwane, 
S.J.; (2) “Tracking Hurricanes With the Seismo¬ 
graph,” by M. H. Gilmore (read by Fr. Macelwane); 
(3) “The Effect of Varying Pressure Gradients on 
the Trajectory of Air Parcels,” by Lester Machta, 
Sr.; (4) “A High Altitude Meteorological Research 
Program,” by Lt. Cdr. Daniel F, Rex; (5) “Heavy 
Snow Situations at Kansas City,” by Oscar Toneti- 
baum; and (6) “Some Theorems of Vorticity and 
Development,” by Lt. N. R. Beers. 

The first two papers brought forth convincing evi¬ 
dence that severe cyclones cause an increase in the am¬ 
plitude of microseisms, and that hurricanes can be 
mapped from the seismic disturbances resulting from 
them. This discovery ranks, along with storm loca¬ 
tion by radar and by aircraft reconnaissance, as the 
most significant contribution to the tracking of trop¬ 
ical storms since I. M. Cline first realised the impor¬ 
tance of storm tides as a means of following their 
path (1900). The third paper showed that a notice¬ 
able error would result from the use of gradient winds 
in computing air trajectories because of the large 
magnitudes of the departures from the gradient winds 
associated with the accelerations of changing pres¬ 
sure gradients. The fourth paper outlined a now 
method of obtaining meteorological measurements gt 
very high altitudes, from 100,000 to 500,000 feet, by 
the use of fully equipped rockets. The fifth paper 
was illustrated with wpather maps showing four types 
of synoptic situations which may produce heav^ 
snowstorms in the vicinity of Kansas City. The finSl 
paper treated certain phases pf the subject of vor- 
tieity from an original theoretical viewpoint and 
with the validity of some existing theorieni* 
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Hie meeting was faitly well attended, with about 
100 people registering. {From a nsport by E. M. 
Srooki,) 

Chemistry 

JV^o report has been received from the secretary of 
Section C, Chemistry, but a few brief notes can be 
prepared from material in the office of the Permanent 
Secretary, The feature of the meetings of the section 
wna a Byrnposiuni on chemotherapy, consisting of ciglit 
papers which were presented in four sesBions on 
Thursday and Friday, 28-29 March. In order to 
provide ample opportunity for discussion of the 
papers, only two speakers were scheduled in each 
session. R. B. Woodward and S. A. Waksman, in 
collaboration with A. X. Schatz, were the principal 
speakers on the Thursday morning program; Walter 
Seeger and K. P. Link featured on the Thursday 
afternoon program, which was followed by a business 
meeting of the section committee and a dinner, at 
which the retiring chairman of the section, Arthur 
J. Hill, gave his address. E. A. Doisy acted as honor¬ 
ary chairman of the dinner and introduced the 
speaker. On Friday, the symposium on chemotherapy 
was continued, various aspects of biochemistry being 
presented by E. A. Evans, W. Price, M, Slcin, S. P. 
Colwick, C. P. and G. T. Cori, 0. II. Oaebler, and 
R, J. Williams. The sessions were well attended and 
well received. 

Astronomy 

iSeciion H, Astronomy, met for two sessions, first 
on the afternoon of Friday, 29 March, and again on 
the forenoon of Saturday. The program included 
17 papers. 

The retiring vice-president, Seth B. Nicholson, of 
the Mount Wilson Obseiratory, addressed the section 
on ‘*The Solar Cycle/' 0. C. Mohler presented the 
retiring address of Robert R. McMath, of the McMatb- 
Hulbert Observatory, which had been postponed from 
the Dallas meeting. This address, entitled ^Three- 
dimensional Work on Prominences,” was illustrated by 
motion pictures of solar prominences. The vice- 
president of the section, J. J. Nassau, of the Cose 
School of Applied Science, presented a paper on 
^^Problcms Relating to Objective Prism Spectra,” and 
the viee-preeident elect, G. Van Biesbroeck, of the 
Yerkes Observatory, presented a paper on **Nebular 
Photographs With the 82-inch McDonald Reflector.” 

A papmr which attracted considerable interest was 
'Tossibilities in the Astronomical Use of Radar,” pre¬ 
sented by IV, W, Salisbury, of the Collins Radio Cor¬ 
poration, Other papers touched on the subjects of 
BteRav constitution, edipsing binaries, the recent nova 
T Goronae BOreaUa, fbe orbits of oomet8> of Mercury, 


and of Uranus, celestial navigation, and stone-drop¬ 
ping meteors. 

The number attending the Friday afternoon session 
was estimated at 35, and the number attending the 
Saturday forenoon session was estimated at 40. To 
give more time for the section luncheon on Saturday, 
the papers of absent authors were placed at the end 
of the program, and a few were merely read by title. 
The section members were entertained at luncheon by 
Eugene and Jessica Y. Stephens at their homo in 
Clayton. {From a report by C. C. WyUe.) 

Geology and Geography 

Section E, Geology and Geography, held nine ses¬ 
sions on Wednesday, Thursday, and Friday. Most of 
the sessions consisted of symposia or of integrated 
papers on related topics. This method of program 
construction appeared to he succHRsful and met with 
general approval. Attendance varied from 35 to 90, 
with an average of 60 at each session. The estimated 
number of different poTKons attending all sessions was 
325. 

The Section Committee met for dinner and discus¬ 
sion of section policies on Thursday evening, with an 
attendance of 15 committee members and guests who 
had had a part in arranging the symposia and facili¬ 
ties for the 8t. Louis meeting. The sessions had the 
cooperation of the Geological Society of America, the 
Association of American Geographers, and the Amer¬ 
ican Institute of Mining and Metallurgical Engineers, 
Industrial Minerals Division; and the specially printed 
Section E program, with abstracts, was provided 
through the cooperation of the Geological Society of 
America. Carl Tolman was chairman of the local 
committee for the meetings. 

On Wednesday, both morning and afternoon, the 
section held a symposium on Pennsylvanian, organized 
by H. R. Wan less. The first part was composed of 
five summary papers dealing with stratigraphic prin¬ 
ciples and problems of the Appalachian, Mid-conti¬ 
nent, Texas, and New Mexico regions. The second 
part of the symposium was made up of five papers 
on Pennsylvanian paleontology, in which modern uses 
of invertebrates, roicrofossils, plant fossils, and spores 
were discussed. 

On Thursday morning the section met jointly with 
the Industrial Minerals Division of the American In¬ 
stitute of M'ining and Metallurgical Engineers for a 
scries of papers organized by Richard M. Foose, 
These papers dealt with various industrial minerals 
of the central part of the United States. On Thurs¬ 
day i^temoon Howard A. Meyerhoff, retiring chair¬ 
man, presented his vice-presidential address, “Geo- 
morpKology-^The Inexact Science.” The remainder 
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of the se&Biou was given over to six papers, most of 
which dealt with new discoveries and new conceptions 
in Appalachian gconiorphology. 

On Friday morning the section met for concurrent 
sessions. The first was a symposium on Pleistocene 
geology, organized by Ijtdand Horberg, in which eight 
papers were presented on recent Pleistocene dis¬ 
coveries anrl current problenjs in the central states. 
The second session on Friday nmrning consisted of 
five papers on general geological topics. At the Fri¬ 
day afternoon session, six papers on Missouri geology 
were presented in a session organized through the co¬ 
operation of E. D. Clark and E. B. Branson. 

On Wednesday afternoon Section E joined with 
Section K in n joint symposium on ‘^The Impact of 
Teclinology on Society,^’ and on Thursday morning 
with Sections 0 and K in a symposium on “Rela¬ 
tions of Soils to Plant, Animal, and Human Nutri 
tion.” [See reports of Sections 0 and K.] {From 
a report hy G. IF. White.) 

Zoology 

The formal programs of Section F, Zoology, were 
held under tl^e sponsorship of the American Society 
of Zoologists. 

At the business meeting of Section F it was resolved 
that after 1 January 1948 the Executive Committee 
of the Section Committee should consist of the elected 
secretaries of the following affiliated societies: Ento¬ 
mological Society of America, American Society of 
Zoologists, American Association of Economic Ento¬ 
mologists, American Society of Naturalists, Ecological 
Society of America, Genetics Society of America, 
American Microscopic Society, Limnological Society 
of America, and American Society of Parasitology. 

The cliairman and secretary of Section F continue 
as ex officio members of the Executive Committee. It 
was further resolved that the members elected to the 
Committee should take office 1 January 1947 and 
should serve one year only and that the other members 
whose terms extend beyond 1 January 1948 should 
continue to serve their term. 

The greatest interest aroiLsed in the section was the 
definite formulation of plans to organize an American 
Institute of Biology. (From a report by J. W, 
Buchanan.) 

At the 20th annual meeting of the American Society 
of Parasitologists 69 papers were presented cither in 
person, by demonstration, or by title. The address of 
the retiring president, A. C. Chandler, “The Making 
of a Parasitologist,” was delivered at the end of the 
morning session of the second day. This event was 
followed by the annual luncheon and the gtmeral 
business meeting of the Society. The afternoon of 


the second day was devoted to a demonstration pro¬ 
gram and a hospitality session. All the program ses¬ 
sions were well attended^ One hundred and twenty- 
one pei'sons were present for the luncheon and busi¬ 
ness meeting. 

At the business meeting, the following persons wei*e 
elected to the Society offices: president for 1946, N. R. 
Stoll, Rockefeller Institute, Princeton, New Jersey; 
vice-president for 1946, H. Kirby, Jr., University of 
California; secretary for 1946-1947, J. T. Culbertson, 
Columbia University; and councilora-at-large through 
1949, W. T. M. Cameron, of McGill University, and 
W. H. Wright, of National Institute of Health. 

The Society formally endorsed the formation of an 
organization of biologists on the basis of the two fol¬ 
lowing propositions submitted by the representative 
to the Council of the Union of American Biological 
Societies: (1) to provide a means for executing our 
public responsibilities as biologists and scientists, so 
that the freedom essential to the progress of science 
and public welfare be ensured; (2) to safeguard the 
professional interests of biologists and to assist in 
providing the material means for the promotion of 
biological research; also to provide such services as 
may be necessary to facilitate this program. (From 
a report by J. T. Culbertson.) 

The d2nd annual meeting of the American Society 
of Zoologists was held on 28-30 March in conjunction 
w’ith Section F, AAAS, and in association with sev¬ 
eral other biological societies. 

One symposium was arranged by President A. S. 
Pearse with the cooperation of Thomas Park. This 
dealt with a review of the problem of dynamics of 
production in aquatic populations. The participants 
presented a critical review of recent work with respect 
to certain marine and fresh-water populations. A 
feature of particular interest was the discussion 
period which followed the formal presentation of 
papers. 

Although the number of papers road in person Was 
not as large as in the years immediately preceding 
the war, the number compared favorably with those 
presented at meetings in the early 1930^8. In all, 80 
papers were read, and there were also 10 demonstra¬ 
tion papers and 105 papers presented by title. 

Six regular sessions for the reading of papers were 
held, in addition to the symposium and a single after¬ 
noon demonstration session. 

Approximately 350 persons attended the regular 
sessions of the Society. The annual dinner was held 
on Friday evening with 280 persons attending. Carl 
G. Hartman, retiring chairman of Section F, gave the 
dinner address on “The Uttle Researcher.” 

At the annual business meeting, held on Friday^ 
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29 March, the following offloerB were elected for the 
year 1046: D. E. Minnioh, University of Minnesota, 
president; E. G. Butler, Princeton University, vice- 
president; L. V, Domm, University of Chicago, secre¬ 
tary; and A. 8. Pearse, Duke University, member of 
the Executive Committee. {From a report by L, V, 
Domm-) 

At a joint meeting of the North Central States 
Branch of the American Association of Economic 
Blntomologists and the Entomological Society of 
America, 27-29 March, the entomologists discussed in 
some detail their relationship with the National Sci¬ 
ence Foundation. A committee was appointed to pre¬ 
pare a resolution for the support of legislation now 
ponding in Congress. A resolution was later adopted 
and forwarded to the proper authorities. 

The recent developments in machinery for the 
application of insecticides and fungicides were re¬ 
viewed by the conference. Particular attention w&s 
devoted to the airplane as a modern means of the 
large-scale application of chemicals to field and forest 
arciis. 

The use of DDT in agriculture for the control of 
many kinds of insects entered into all of the ento¬ 
mological programs. P. N. Annand, chief of the 
Bureau of Entomology and Plant Quarantine, Wash¬ 
ington, D. C., presented a most excellent summary of 
DDT as it may now be applied against insects attack¬ 
ing agricultural crops. A series of half-day (Con¬ 
ferences were held on the control of insects attacking 
field, garden, fruit, livestock, greenhouse, and forest 
crops. The chemistry and toxicology of the several 
new chemicals applied against insects were reviewed. 
A total of 187 entomologists registered for the con¬ 
ference. {From a report by M. D. Farrar,) 

The 40th annual meeting of the Entomological So¬ 
ciety of America was held at the same time as the 
meetings of the North Central States Branch of the 
AAEE, About 200 entomologists from the two so¬ 
cieties were in attendance. The program included 
three sessions at which papers were presented, cover¬ 
ing a wide scope of entomological research. A joint 
session was held Thursday morning with the North 
Central States Branch, at which several important 
matters of national character, bearing on entomology, 
were discussed. Friday morning the Entomological 
Society hod a very interesting joint session with the 
Ecological Society of America, The entomologists' 
banquet was held on Thursday evening. After the 
banquet James A. G, Rehn, president of the Ento¬ 
mological Society, gave the presidential address, “En¬ 
tomology as an Integrant Part of Zoological Science,” 

The huslness meeting was held Thursday afternoon. 
OfiGieers for the coming year are: president, C. F. W. 


Muesebeok; Ist vice-president, 8. A. Graham; 2nd 
vice-president, Alvah Peterson; and secretary-trea¬ 
surer, Herbert H. Ross. 

A high light of the meeting was the participation 
of a large group of entomologists until recently in 
the armed services. Many had been discharged only 
in the last two or three months, and many (contributed 
interesting papers based on their experiences in vari¬ 
ous parts of the world with unusual aspects of medi¬ 
cal entomology. (From a report by H, H. Rose-) 

Botany 

Section G, Botanical Sciences^ met in joint session 
with the Botanical Society of America, the American 
Phytopathological Society, the American Society of 
Plant Physiologists, the American Society of Plant 
Taxonomists, the Mycological Society of America, and 
the Sullivant Moss Society. The program consisted 
of the retiring address of tlie chairman of the section 
and president of the Mycological Society of America, 
Frank D. Kern, on “Some Bases for Mycological 
Progress.” This address was followed by a paper by 
John T. Buchholz, vice-president for the section for 
1042, on “Evolutionary Role of Embryonic Selection 
in Pinos,” and by an invitation address by E. B. Bab¬ 
cock on “New Light on Evolution From Research ou 
the Genus Crepis.^* The total attendance was about 
250. {From a report by G. W. Martin.) 

The 37th annual meeting of the American Phyto¬ 
pathological Society held in St. I^ouis on 27-30 March 
was attended by approximately 325 members, , Eighty- 
three papers on original research on plant diseases 
were presented in nine sectional meetings. Eleven 
papers were presented on fungicides; 10 on small 
grain diseases; 13 on virus diseases; 10 on vegetable 
diseases; 9 on physiology of pathogenic fungi; 10 on 
cereal diseases and pathogens; 9 on factors affecting 
disease resistance; 5 on forest pathology; and 6 on 
disease resistance and genetics. Three papers were 
presented in the joint session with the American 
Mycological Society and the American Botanical So¬ 
ciety. Joint meetings also were held with the Potato 
Association of America and with Section G. 

The following conferences were held; Plant Disease 
Survey, in which the question, “How Can We Improve 
Our Crop Disease ServiceP', was discussed; Fungi¬ 
cides, where newer chemical pesticides were con¬ 
sidered; Extension; Late Blight of Potato; and To¬ 
bacco Research Council. 

The annual dinner, held on Thursday evening, was 
attended by 220 members and guests. The officers 
for 1946, announced at the annual dinner, are; presi¬ 
dent, J. H. Craigie; vice-president, A. J. Riker; secre¬ 
tory, E. M. Johnson; treasurer and business manager 
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of Phytopathology^ R. M. G^dwell; editor-in-chief 
Phytopathologyi Helen Hart; conncilorB, C, H. Arndt, 
R. W, Gobs, R. J. Haskell, II. B. Humphrey, L. D. 
Leach, M. C. Richards, and C. M. Tucker, {From a 
report by E. M. Johnson,) 

The American Society of Plant Physiologists^ under 
the presidency of Paul J. Kramer, Duke University, 
held six joint sessions with the Physiological Section 
of the Botanical Society of America; met with Section 
G on Thursday afternoon; and met with the Physio¬ 
logical Section of the American Society for Horticul¬ 
tural Science and Section 0, AAAS, for a symposium 
on “Mineral Nutrition of Plants and Animals*’ on 
Friday afternoon. Attendance was high, averaging 
50-75 persons at the six general sessions and 300-400 
at the Friday afternoon symposium. A total of 82 
papers was presented, with .groups of papers or en¬ 
tire sessions on photosynthesis and plant pigments, 
hormones as growth factors or as herbicides, mineral 
nutrition, methods, correlation, reproduction, and 
respiration. 

The plant physiologists* dinner was held Friday 
evening at the Mark Twain Hotel. The election of 
Dennis Robert Hoagland, University of California, as 
Charles Reid Barnes Life Member Vas announced. 
B. 8. Meyer, of Ohio State University, gave the 
presidential address for 1944, speaking on “The Case 
for Greater Cooperation Among Science Societies.” 
H. A. Spoehr, Carnegie Institution, retiring president, 
discussed *‘The Coming of Age of the American So¬ 
ciety of Plant Physiologists,** in recognition of the 
21st anniversary of the founding of the Society. 
(From a report by W, E, Loomis,) 

The Systematic Section of the Botanical Society of 
America and the American Society of Plant Tax¬ 
onomists on Tiiursday and Friday mornings held 
joint ineetitigs, at which were given a total of 18 
papers covering a wide range of topics, most of them 
illustrated with lantern slides. On Thursday afternoon 
these two gremps met jointly with Section G, AAAS. 
A memorable occasion was the Friday evening dinner 
sponsored by the Plant Taxonomists, but attended 
equally well by members of the Systematic Section. 
At this dinner Francis W. Pennell delivered the 
principal address. Saturday morning was reserved 
for a joint session with the Paleobotanical Section. 
This session was a symposium, on the general theme 
"Paleobotanical Taxonomy.** The attendance at all 
of the meetings was very satisfactory, running mostly 
from 40 to 60. (From a report by E. E. Sherff,) 

The Botanical Society of America, Inc,, held its 
annual meeting in conjunction with the AAAS and its 
affiliated societies at 8t. Louis, 27-30 March, with ap¬ 


proximately 660 of its members present, in addiHon 
to the daily programs of invitation papers, contributed 
papers, and symposia presented by the four sections 
of the Society, joint meetings were held with the 
American Society of Plant Physiologists, Myoological 
Society of America, American Society of Plant 
Taxonomists, Ecological Society of America, American 
Society for Horticultural Science, and the American 
Society of Naturalists, The Society also joined the 
other plant science societies in a joint meeting of 
Section G on Thursday afternoon. The Southeaatem 
Section of the Society held its annual luncheon on 
Thursday noon, and the Botanists* Dinner was held on 
Thursday evening with 367 members present. 

A new section of the Society, the Microbiological 
Section, was organized on Friday afternoon, after 
which a p>rogram of papers on microbiology was pre¬ 
sented. 

The following officers of the Society were elected 
and appointed for 1946: Neil E, Stevens, University 
of Illinois, president; Walter F. Loehwing, State 
University of Iowa, vice-president; John S. Karling, 
Columbia University, secretory; George S. Avery, Jr., 
Brooklyn Botanic Garden, treasurer; Bernard S. 
Meyer, Ohio State University, editor-in-chief, Awen- 
can Journal of Botany, and John T. Buclihola, Uni¬ 
versity of Illinois, member of the editorial board. 
(From a report by J. S. Karling.) 

The Mycological Society of America held its 12th 
annual meeting in St. Louis. The following panel of 
officers was installed: George B. Cummins, president; 
John A. Stevenson, vice-president; F. K. Sparrow, 
secretary-treasurer; Julian H, Miller, George W. 
Marlin, S. M. Zeller, and Frank D. Kem, councilors. 

Edith K. Cash and S. M. Pody were appointed to 
the editorial board of Mycologia, 

A business session was held Thursday morning, 
after which there was a program largely oonoemed 
with the higher fungi. 

The presidential address by tbe retiring president, 
F. D. Kern, entitled "Some Bases for Mycological 
Progress,** was also given as the address of retiring 
vice-president for Section G. 

Friday morning*8 program was concerned with 
papers on antibiotic substances, fungi paraairio on 
man, cytology, and Phycomyoetes. The afternoon ses¬ 
sion was devoted to fungi and the war. Papers on 
textile deterioration, soil burial tests, and fitngits 
damage to battle^ip equipment were given, tn the 
Gvening the Society was entertained by Anheuser- 
Busch, Ine., at a buffet sapper, after which papeiw 
were heard on the breeding of yeasts and bn indnstria) 
fermentaHoa with the fllanmntous liuigt 

Saturday moniing*s sessioa was g joint otia 
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the Ameitoua FitytopMthoiOgical Society and Botanioal 
Soeiel^. Papers were given on diseaBa-producing 
fungi, oyiology, inheritanee of pafliogenieity, and 
nutrient and cultural requirements of parasitic fungi. 
{Ffom a report by F. K, Sparrow,) 

The American Microscopical Society held its ExeoU' 
tive Committee meeting Thursday noon. There was 
a large representation of the entire executive group, 
which included five past presidents of the Society. 
Among the subjects discussed were means of meeting 
the increased costs of publication of the Transactions 
due to increased rates and the return to normal volume. 
Slight increases in subscription rates and membership 
dues were agreed upon, as was also the establishment 
of sustaining and institutional memberships. Favor¬ 
able responses were given to support of a national 
Scientific Research Foundation and to the organiza¬ 
tion of an Institute of Biology. 

The annual meeting, held on 29 March, was called 
to order by tlie president, Raymond C. Osburn, 
Favorable reports from the treasurer, A. M. Chicker- 
ing, and from the acting custodian of the Speneer- 
Tolles Endowment Fund, Lyell J. Thomas, were re¬ 
ceived. A necrology of seven members was announced. 
Six of the deceased members had held membership for 
more than 55 years. The list included Edward Bausch, 
a member since 1879 j Simon H. Gage, 1882 j William 
Bausch, 1888; Edward Pennock, 1879; Frank Patrick, 
1891; William Carl Gower, 1939; and Henry B. 
Ward, 1887. 

Various items recommended by the Executive Com¬ 
mittee were adopted by the Society, which voted to 
meet with the AAAS in Boston next December. Of¬ 
ficers elected for 1946 were: president, J. E. Ackert; 
first vice-president, William Procter; second vice- 
president, 0. W. Richard; secretary, F. E. Eggleton; 
acting custodian of the Spencer-ToUra Fund, L. J. 
Thomas; member of the Spencer-ToUes Committee, 
L. E. Noland; and elective member of the Executive 
Committee, E, C. Osbum. (Frotn a report by J- E. 
Ackert.) 

The American Society of Naturaliete sponsored the 
annuid Biologists* Smoker, which was held in the 
Grand Lounge, Municipal Auditorium, on Thursday 
6vmting> 28 Mardi, at 9:00 PJd. An estimated 1,000 
persons were in attendance. On Saturday afternoon, 
30 Marsh, the annual s 3 miposium was held on ^^Reoent 
Advances in the Dynamics of Behavior/* The follow¬ 
ing addresses were seheduled; ^^Funotional Plan of 
Organieatkm of tiie Nervous System,** R. Lorente de 
N6; ^CSkemioal Kinetics in Relation to Aspects of Be- 
havW/' Mttdeou Hoaidand; ^‘Biology of IWves," Curt 
and Dynamie Psychology/* 


Oanu^ louidis. The symposiora, which was attended 
by approximately 300 persons, was arranged by Karl 
8. Lashley. Following the symposium, the retiring 
president of the Society, E. W. Sinnott, delivered his 
presidential address on ^^Substance or System, *the 
Riddle of Morphogenesis.” The annual Naturalists* 
Dinner was omitted this year. At the annual business 
meeting, C. W. Metz was elected president, and H. A. 
Spoehr, vice-president. (From a report by B, B. 
Cleland.) 

The Beta Beta Beta Biological Fraternity held its 
regular meeting following a luncheon at the DeSoto 
Hotel on Thursday. The feature of its program was 
an address by Wyman R. Green on the life and work 
of Clarence E. McClung, who was president of Beta 
Beta Beta at the time of his death. In the business 
session following the program, plans were made for 
continuing various phases of activity sponsored by the 
general society: publication of Bios; the undergradu¬ 
ate competition in thesis writing; the McClung Award 
for undergraduate research; publication of the class¬ 
room and vocational guidance series of Booklets] 
and the holding of regional conferences. 

New chapters were granted to petitioning groups 
at Drake University, Texas State College for Women, 
and Huntingdon College. Officers elected for the 
ensuing biennium were: Lloyd M. Bcrtbolf, president; 
F. G. Brooks, secretary-treasurer; Earl Bowen, P. H. 
Yancey, H. J. Eigenbrodt, A, V. Hunninan, and E. 
R. Noble, regional vice-presidents. {From a report 
by F. G, Brooks.) 

The Ecological Society of America held its 30th 
annual meeting from Wednesday to Saturday. There 
were nine sessions, at which 68 speakers prcseirted 
papers. Total attendance was about 150. 

On Thursday afternoon there was a joint sym¬ 
posium with the American Society of Zoologists and 
the Limnological Society of America on “Aquatic 
Populations.** This event included the following 
speakers: Thomas Park, University of Chicago; 
George L. Clarke, Harvard University and Woods 
Hole Oceanographic Institution; Robert W. Pennak, 
University of Colorado; W. T. Edmondson, Woods 
Hole Oceanographic Institution; and W. E. Ricker, 
Indiana University, 

Joint sessions were held with the Entomological 
Society of America and the Botanical Society of 
America. Highlights of the strictly intrasociety ses¬ 
sions were the one on applied ecology, John M. Aik- 
man, Iowa State College, 'ohairman; and that on the 
teaching clinic, Paul B. Sears, Oberlin College, chair- 
ntoa, A vefy satisfactory ecologists’ dinner was held 
on Fridi^ evening, followed by an illustrated address 
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by the past president, liobert F. Griggs, GtKjrge 
Washington University, entitled: “Tiiiiberlinea of 
North America,” 

Officers for 1946 are: John M. Aikman, Iowa State 
College, president; A Ido Leopold, University of Wis¬ 
consin, vice-president; William'A. Dreyer, University 
of Cincinnati, secretary; and Henry J. Oosting, Duke 
University, treasurer. (FroTW a report by W. A. 
Dreyer.) 

The Genetics Society of America held its meetings 
on 28“ 30 March. Demonstration papers were pre¬ 
sented at Washington University on the morning of 
28 March, with 19 investigators demonstrating either 
living material or prepared slides and specimens. 

The annual luncheon and business mooting was held 
in Macmillan Hall on the campus at noon, with 141 
members present. In the absence of the other officers, 
the secretary presided- Since the journal Genetics 
no longer needs financial support from the Society, 
the dues for 1947 were reduced to $1.50. Members are 
urged, however, to subscribe to Genetics. A report 
was presented by Dr. Muller on the aid of geneticists 
in wartorn countries. Dr. Metz spoke in support of 
the Institute of Iliology to bo formed during the meet¬ 
ings, and a motion for support was carried unani¬ 
mously. Dr. Demerec reported that the next Inter¬ 
national Genetics Congress would probably be held 
in Denmark and Sweden in 1948. 

The remainder of the mcMitings were held in Hotel 
Lennox. On Thursday and Friday afternoons a total 
of 25 short papers was pi'csented. Friday morning 
the Society held a joint session with the American 
Statistical Association, at which time a symposium 
was presented on ‘‘Statistical Analysis of Hybrid 
Vigor.” On Saturday morning five invitational 
papers were presented on various timely phases of 
genetic research. Saturday aftenioon was given over 
to a joint session with the American Society of 
Naturalists, where a symposium on “Neurodynumics 
of Behavior” was presented. 

The average attendance at the sessions of the So¬ 
ciety was about 150. (From a report by L. II. 
Sntfdor .) 

At the eighth annual meeting of the Limnological 
Society of America Paul S. Welch, of the University 
of Michigan, was elected president. Prof. Welch has 
served the Society a.s secretary-treasurer since . its 
founding in 1935. A. D. Haaler, of the University of 
Wisconsiu, succeeded A. H. Wiebe, of the Tennessee 
Valley Authority, as vice-president, G. L. Clarke, of 
llaiward University and the Woods Hole Oceano¬ 
graphic Institution, the retiring president, was elected 
secretary-treasurer. 


The fii*st session of the eighth annual meeting of the 
Society was held jointly with the American Society 
of Zoologists and the Ecological Society of America 
on Thursday afternoon, 28 March. The meeting con¬ 
sisted of a symposium on the “Dynamics of Produc¬ 
tion in Aquatic Populations.” The meeting of the 
Society was continued on Friday with morning and 
afternoon sessions, at which 15 papers were presented, 
Between 50 and 100 members of the Society attended 
these sessions and remained for the business meeting 
which followed the afternoon session. (From a report 
by G. L. Clarke.) 

The National Association of Biology Tcachets^ meet¬ 
ing with the AAAS in St. Louis, had an excellent 
e-Yperienee as an organization. Members took advan¬ 
tage of the many other biological meetings, made new 
contacts, attended important sessions of ecology, em¬ 
bryology, genetics, physiology, parasitology, i)athol- 
ogj", and others. 

The NABT conducted its meetings Friday and Sat¬ 
urday, 29” 30 March, at the DeSoto Hotel. Under the 
leadership of its president, Prevo L. Whitaker, Indi¬ 
ana University, Friday was devoted to the business 
st^ssion. 

The program on Saturday was in charge of E. 
Lawrence Palmer, Cornell University, and the sessiouB 
were concluded Saturday evening by a banquet at¬ 
tended by 121 members and guests. The speaker was 
Otis W. Caldwell, general secretary, AAAS, who dis¬ 
cussed the subject: “Of What Does Good Biology 
Teaching Consist?” (From a report by H. P. K. 
Agersborg.) 

On the evening of 28 March^ at St, Louisa about 150 
biologists attended an open meeting sponsored jointly 
by the Union of American Biological Societies, the 
American Biological Society, and the Airiericun So¬ 
ciety of Naturalists, to consider the establishment of 
an Institute of Biology to represent and support the 
interests of American biologists. Robert Chambers, 
president of the Union of American Biological Socie¬ 
ties, presided. The principal speaker was Dctlev 
Bronk. Dr. Bionk pointed out the numerous advan¬ 
tages which biologists would gain by having an In¬ 
stitute, and then outlined some tentative plans for 
such an organization based largely upon the results 
of an informal meeting of a few biologists of Cleve¬ 
land, Ohio, in September 1944. Following some gen¬ 
eral discussion of Dr. Bronk*8 address, it was unani¬ 
mously voted to have the original Cleveland group 
form the nucleus of a committee authomed to pro¬ 
ceed with the development of nn American Institute 
of Biology. This committee was authorized to invite 
to work with it any other sincerely interested biolo¬ 
gists who eared to contribute the necessary time and 
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onergy. The original informal Cleveland committee 
confiisted of the following: Detlcv Bronk, University 
of Pennsylvania, chairman; F. A. Brown, Jr., North¬ 
western University, secretary; E. Q. Butler, Princeton 
University; Robert Chambers, New York University; 

A. J, Carlson, University of Chicago; R. E. Cleland, 
University of Indiana; B. M. Duggar, University of 
Wisconsin; R. C, Smith, Kansas State College; 11. 

B, Stcinbacb, Washington University; C. V. Taylor, 
Stanford University; and Paul Weiss, University of 
Chicago. 

The Society for ike Study of Evolution was for- 
inally organis^ed in St. Louis on 30 March 1946. The 
newly elected officers are: George G. Simpson, presi¬ 
dent; E. B. Babcock, J. T. Patterson, and A. E. Emer¬ 
son, vice-presidents; Ernst Mayr, secretary; K. P. 
Schmidt, treasuri'r; E. H. Dunn, H. J. Muller, Scwall 
Wright, G. Jepsen, Th. Dobzhansky, and R. Chaney, 
members of the Council. The Society is an outgrowth 
of the Society for the Study of Speciation and of the 
National Research Committee on Common Problems 
of Glenetics, Paleontology, and Systematics. The So¬ 
ciety is open to all individuals interested in the 
dynamics of evolution. Attendance at the organiza¬ 
tion meeting was about 70 persons. Dues for 1946 
were set at $1.00. Contributions for the establish¬ 
ment of a journal will be welcome. It is planned to 
hold the next meeting with the A A AS in Boston after 
Christmas 1946. Communications should be addressed 
to Ernst Mayr, Secretary, American Museum of 
Natural History, Central Park West at 79th Street, 
New York 24, New York. {From a report by A. E. 
Emerson.) 

Psychology 

Section 1, Psychology^ met jointly with the Mid¬ 
western Psyoliological Association on Thursday, Fri¬ 
day, and Saturday. Although there was no separate 
registration of the Midwestern group, it was estimated 
that approximately 200 members attended the sessions. 
Fifty now members were elected, making a total roster 
of some 660 people. This was the first meeting of the 
Midwestern Psychological Association since 1942. Al¬ 
together 43 papers were read. Sessions dealt with 
general psychology, abnormal psychology, comparative 
psychology, social psychology, and child psychology. 

At a joint session of Sections I and Q and the Mid¬ 
western Psychological Association, the vice-presiden¬ 
tial addresses for those three organizations were 
given. The speakers were Sidney L. Preseey for the 
Midwestern Psychological Association, who spoke on 
^Acceleration: Disgrace or Challengef^; Florence L. 
Goodenough, the retiring vioe-preaident of Section 1, 
who spoke on ‘^Semantic Choice and Personality 


Structure”; while H, H, Remmers, retiring vice- 
pi^esident of Section Q, spoke on ^TTou Can Change 
Human Nature,” 

The Midwestern Psychological Association an¬ 
nounced that its new officers are: Dael Wolfie, presi¬ 
dent; Claude Buxton, secretary-treasurer; and Fred 
McKinney, council member. Sidney L. Presscy, the 
retiring president of the Midwestern Psychological 
Association, was elected vice-president of the AAAS 
and chairman of Section I. (From a report by Harold 
E. Burn.) 

The Society for Research in Child Development, in 
addition to the regular meeting, held informal meet¬ 
ings of officers on Thursday evening, 28 March, and 
at a luncheon on Friday, 29 March. The Governing 
Council approved a list of applications for member¬ 
ship in the Society, discussed the advisability of hold¬ 
ing a general meeting in the near future, considered 
necessary business, and laid plans for the agenda of 
the business meeting. 

The first session of the general meeting on 29 March 
included reports of current research at Antioch Col¬ 
lege, the University of Illinois, the University of Iowa, 
and the University of Minnesota. 

The second session was a round-table discussion of 
plans and policies in the postwar world. The main 
topics discussed were: (1) the problems of obtaining 
funds and of securing trained personnel to carry on 
research in child development; (2) the possibility of 
the Society for Research in Child Development and 
the Committee on Child Development of the National 
llesearcli Council forming a nucleus to coordinate 
research in the child field, or (3) a revolving co¬ 
ordinating committee of experts from the Society to 
take on the project; (4) the appointment of an out¬ 
standing person to cany out and direct a planned 
project; and (6) the question of individual va. group 
research, etc. 

The third and final session was the business meeting 
of the Society, In addition to regular business, the 
following major items were approved: (1) change in 
election procedure; (2) change of name of the hea<l 
of the Society for Research in Child Development 
from chairman to president, this change being made 
in order to conform to the policy of other societies; 
and (3) the publication of a popular book for parents. 

There was great enthusiasm for future work in 
child development, and an interest by members and 
nonmembera alike in the work of the Committee on 
Child Development and the Society for Research in 
Child Development. The feeling was general and 
genuine that it was advantageous to meet with the 
AAAS for the reason that it was possible to attend 
sessions of the Association of interest to an interdis- 
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oiplinary group such as the Society for Besearch iu 
Child Development. Formal resolutions were pre¬ 
pared expressing thanks to the Association for the 
excellent arrangements made for hotel accommoda¬ 
tions and for the m<»eting. {From a report by Beulah 
Brev?er.) 

Social and Economic Sciences 

Section K, in partial, cooperation v>ith Pi Gamma 
Mu and Staction E, held six program meetings built 
around the central theme, ^*The Impact of Technology 
on Society/* In cooperation with the American Li¬ 
brary Association, it sponsored an exhibit of books, 
^ “The Social Impact of Science,” representing holdings 
of St. Louis libraries and based upon a bibliography 
prepared by the Library of Congress for the Kilgore 
Committee. 

Programs covered the fields of Planning, Economic 
Organization, International Relations, Regional Study, 
Religion, and Human Conservation. A portion of the 
papers are to be published in SodaX Science, official 
organ of Pi OanuuaJliu, the National Social Science 
Honor Society. 

A business session was devoted to discussion of the 
function of Section K in relation to other sections of 
the AAAS and to various national social science or¬ 
ganizations. It was decided that Section K should 
serve as a liaison agent to correlate the interests of 
such groups. 

The papers and discussions emphasized several im¬ 
portant relationships between the social sciences and 
technological change: (1) Technological change is 
both a result and a cause of social change. (2) It 
is possible to predict and to plan for technological 
change. (3) S(»cial research and planning are needed 
to add meaning to scientific progress in terms of hu¬ 
man values. {From a report by Paul Howard.) 

For the fimt tiine in over 25 years of association 
with the AAAS as on affiliated society, the American 
Statistical Association and its Biometrics Section ar¬ 
ranged a major program for the AAAS meeting. 
This program consisted of seven sessions. Three of 
the sessions were symposia of a rather general charac¬ 
ter, while four dealt with applications of statistical 
methods to various agricultural and biological prob¬ 
lems. 

The first of the general symposia was on “Quality 
Control in American Industry,” in which the de¬ 
velopment of industrial quality control during recent 
years was discussed. Participants included: F. J. 
Halton, Jr., Deere and Company, chairman; A. I. 
Peterson, Radio Coiporation of America; J, S. 
Tawresey, Bunting Bronze and Brass Company; Cdr. 
E. W, Cannon, Navy Bureau of Ships; and B, L. 


vci. 

Clark, Merck and Company. The second generol 
symposium was on ^^Social Sampling and the Measure¬ 
ment of Opinion.” This discussion dealt with the 
rapidly growing field of opinion polls and surveys and 
their social, political, and economic applications. 
Among the participants were: W. F. Ogbum, Uni¬ 
versity of Chicago; S. A, StoufCer, Harvard Univer¬ 
sity; and S. S. Wilks, Princeton University. At the 
third symposium, devoted to “Personnel Selection by 
Psychological Teats,” personnel selection procedures 
were discussed with special reference to those used 
in the Army and Navy during the war. Participants 
included: P. J. Rulon, Harvard University, presiding; 
Henry Chauncey, College Entrance Examination 
Board; Col. John C. Flanagan, Army Air Forces; 
Cdr. E. L. Kelley, Office of Research and Inventions 
of the Navy; and M. W. Richardson, U, S. Civil Ser¬ 
vice Commission. 

Of the four sessions arranged by the Biometrics 
Section, one was devoted to statistical problems re¬ 
lating to studies of hybrid vigor,and was held jointly 
with the Genetics Society of America; another con¬ 
sisted of papers on statistical problems in horticul¬ 
tural research anti was a joint session with the Horti¬ 
cultural Society; and the other two were concerned 
with statistical methodology of various experimental 
designs in agricultural and biological research. Ap¬ 
proximately 15 papers were read in these four sessions. 
Participants in the sessions included; J. W. Gowen, 
Paul G. Homeyer, and G. W. Snedecor, Iowa State 
College; R. L. Anderson and J. A. Rigney, North 
Carolina State CoUege; H. H. Strandskov and G. J. 
Siemens, University of Chicago; H, C. Fryer and D. 
C. Warren, Kansas State College; M. E. Muhrer and 
A. Q. Hogen, University of Missouri; W. P. Judkins 
and Donald Comin, Ohio Experimental Station; 
Donald F. Jones, Connecticut Agricultural Experi¬ 
ment Station; W. T. Federer, E. L. LeClerg, B. L. 
Wade, F. M, Wadley, and G. F. Sprague, U. S. De¬ 
partment of Agriculture; and various diseuasionists* 

The attendance at these seven sessions varied from 
20 to approximately 150 persons. {From a report ku 
S.S. Wilks.) 

Historjr and Philosophy of Scionce 

The most significant phase of the program of See* 
tiem L, Histoiy and Phikwophy of Seienoi^ waa the 
participation of a lepreaentatire groi^t of people in 
the philoBopbj of scienee from every seetioa of the 
United States. A veiy xiidh aympodnm was held op 
"Theory end Pxedietiion in Setenee.’^ After a hsirf 
fortanlatiob of the problem and issoes by Itai&M 
Carnap, the following pwsons pertieipated'in a papd 
disenasion: A. C. Bmijainiii, Xaa Ka^iPha^i^^ 
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Cafl Ben^pel^ Henry Moirigenau^ Ernest Nagel^ F. S. C. 
Northn^Pi Hans Beichenbaeli^ Alfred Tarski, and Nor> 
beti Wiener. A symposimn was also held on the ^Thi- 
loeophy of Biophysics/’ under the chairmanship of 
F. S. C. Northrop, with II. 0. Burr, Henry Morgenau, 
and Raymond Zirkle participating. The discussion 
was directed to the problem of the relation between 
the particle physics and the field physics approach to 
biology. The group in the philosophy of science se- 
looted a program committee consisting of F. S. C. 
Northrop, chairman; Max Black, Rudolf Carnap, 
Ernest Nagel, Hans Reichenbach, and R. J. Bceger, ex 
officio. This committee is already planning two 
symposia for the 1946 Boston meeting: one on the 
“Philosophy of Mathematics,” under the responsibility 
of Max Black, and the other, under the responsibility 
of Ernest Nagel, on the question: “How far does sci¬ 
entific method determine the social ends for which 
scientific discoveries are usedf” 

Highlights of the history of science program were 
two symposia. A symposium on “Science and So¬ 
ciety” discussed the relation of government to scientific 
research. Father Patrick Holloran urged the desir¬ 
ability of independent scientific groups, whereas James 
B. Co nan t presented the need for cooperative investi¬ 
gations. The other symposium concerned the “History 
of Antibiosis,” The chairman, John F. Fulton, struck 
the keynote by stressing the roles played by various 
persons besides Fleming in the development of peni¬ 
cillin as a therapeutic agent. The prehistory of 
penicillin (1877-1929) was outlined by Jules Brunei. 
Recent progress in the use of antibiotics in tubercu¬ 
losis, with special reference to streptomycin, was 
presented by William H. Feldman and H. Carwin 
Hinshaw. Plans have been made for a symposium at 
the Boston meeting on “The Place of the History of 
Soienee in General Education.” (From a report by 
R, Seeger.) 

Medical Sciences 

Section N held a symposium on “Medical Science 
and Industry” in the auditorium of Washington Uni¬ 
versity School of Medicine. The project was arranged 
in cooperation with the Council on Industrial Health 
of the American Medical Association, All of the par- 
ticipaDts were ontstanding workers in their separate 
spaoialties, and the papers were prepared on invita¬ 
tion from the program committee. 

Op Wednesday morning the theme was “Atomic 
Energy/' J. iCennedy, of Washington Umversity, in- 
trodtiHsed the inihjeet by a discussion on the disintegra¬ 
tion of the atom. This preeentaUon was followed by 
a eomiidaratioii of the hazards and benefits of nuclear 
ePsri^ mid the problmas of heall^ protection at- 
tes^^ w and use. In purposefuDy 


empjeying the atomic bomb as an instrument of 
destruction there are three effects: (1) from blasts, 
(2) from bums, and (3) from irradiation. The effects 
from blasts are the most devastating. The hasards 
of production as regards humans are limited to ex¬ 
posure to sources of neutrons, gamma, beta, or alpha 
rays, and are readily subject to control. The fourth 
paper, in a cognate field, was a report on the results 
of the therapeutic use of P 32. The data are most 
encouraging when used in the treatment of certain 
blood diseases and suggest extending this line of in¬ 
vestigation to include C 14 and similar compounds. 

In the afternoon five papers were read on the sub¬ 
ject of trauma. With the advent of compensation 
laws, the whole subject of the etiological relationships 
of trauma to disease became of prime importance. 
Attempts to obtain objective data by animal experi¬ 
mentation have been most unsatisfactory; thus much 
of OUT knowledge is based on clinical experience. 
Following discussions on the relationship of traimia 
to diseases of the gastrointestinal tract, lungs and 
pleura, and heart there was a consideration of “Hostile 
Dependent Behavior in Rehabilitation” and “Com¬ 
pensation in One Trauma Cancer.” In summing up 
Uie lost subject Maj. G. Seeiig stated: “I think that 
we shall eventually occupy a common ground in our 
reasoning toward the sunie conclusion that trauma 
may provoke, evoke, or incite the growth of cancer in 
a fashion that we do not now understand.” 

On Thursday, in morning and afternoon sessions, 
nine investigators contributed to the two themes: 
“Occupational Restoration and Positive Health in 
Employment Procedures” and “Industrial Medicine as 
a Special Discipline and Industrial Toxicology." 
Robert Elman, of Washington University School of 
Medicine, a member of the National Research Council 
wartime committee on convalescence and rehabilita¬ 
tion, pointed out that experience in Army hospitals 
showed that the traditional surgical practice of telling 
a patient nothing and not letting him move was un¬ 
satisfactory. By careful attention to psychological, 
physical, and nutritional aspects the apprehension of 
a patient is alleviated and convalescence speeded. 
Harold Storms, of the Rehabilitation Clinic of the 
Ontario WoAmen’s Compensation Board, Toronto, 
described the activities of this group in functional 
rehabilitation. One of the outstanding features of the 
morning program was a group of three papers on 
employer-employee relations. Many examples were 
drawn from experiences during the war in rapidly 
expanding industries, on the one hand, and the diffi¬ 
culties arising in sudi newly created cities as the Oak 
Ridge Projeoti where secrecy complicated and added to 
the edental tension uf everyday life. 
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Following two papers on **Tbe Scope of Occupa¬ 
tional Health and Medicine*^ and “The Program of the 
Council on Industrial Health of the American Medi¬ 
cal Association/' J. Carlisle, of Rahway, New Jersey, 
continued the afternoon program with a report on the 
results of a study on anoxia in the presence of irritant 
gases. Treatment was with pure oxygen under slight 
pressure. The procedure seems to be superior to any 
other therapeutic method now available. 

W. J. McConnell closed the symposium with a con¬ 
sideration of the coordination of safety practices 
with a progressive hygiene program in the protection 
of workers in 101 Ai*my ordnance plants involving 
over 300,000 workers in nine industrial groups during 
World War 11. The results were outstanding and; 
as the war drew to a close, complete protective mea¬ 
sures w'cre in (‘fleet. 

The subject of the address of the chairnmn of the 
section, Warfield T. Longcope, professor of medicine, 
Johns Hopkins University, was; “The Impoi'tanee of 
Researches Upon War Oases to Clinical Medicine." 
This served as a very fitting terminal paper for the* 
symposium. New methods of treating heavy metiii 
poisoning, certain diseases of the blood, and edema of 
tlie lungs were developed as a result of this work 
when it seemed apparent that gas warfare would be 
unlikely. There was considerable evidence that 
phosgene gave temporary relief in Hodgkin's disease 
and that PF3 had value in the treatment of glaucoma. 

The program of Section N was in every way a 
successful one and suggests the continuation of the 
plan of arranging symposia with invited papers for 
future meetings. {From a report by M, 11. Soule.) 

Agriculture 

In a joint meeting with Section E in the Kiel Audi¬ 
torium a symposium was held on Soils, Thursday 
morning. W. A. Albrecht presided. This was the 
first half of a larger symposium, the theme of which 
was the relation of soils to plants, animals, and peo¬ 
ple. This theme was ably introduced by Charles E. 
Kellogg, chief, U. S. Soil Survey, who showed not 
only the continuous d(*pcndence of the liuraun race 
upon the soil from the earliest dawn of its existence, 
but also the influence of soil characteristics on the dis¬ 
tribution and movement of the world's human popula¬ 
tion and on the great civilizations of the past and 
present. 

Pedology, the study of the soil, has grown to the 
stature of an independent science within the short 
space of less than a century. That this new science 
rests upon a solid foundation and has made a per¬ 
manent place for itself among its older sisters, geoh 
ogy, botany, chemistry, etc., was made clear by Walter 


P. Kelley, University of California, in his critical 
analysis of the modern concepts of soil science, and 
by Frank F. Riecken, Iowa State College, who pre¬ 
sented the causes of divergence in the character of 
soils during their development. 

The thousands of widely diverse soil types scattered 
over the earth have been forced into a relatively few 
molds—or categories—by Nature's all-powerful forces 
of climate (mainly temperature and humidity) im¬ 
pinging upon rocks and other soil parent materials 
for long periods of time. Regional and local modi¬ 
fications have been caused by biological factors, such 
a.s typ(? of vegetative cover, by the contour of the land 
surface, and by other forces. The soil scientist is 
finding order, not chaos, and clear-cut evolutionary 
development among soils just as truly as among plants 
and animals. 

That the addition of certain substances to soils 
would increase crop yields was known more than 2,0(H) 
years ago. Progress in the effective use of fertiliriers, 
however, has occurred almost entirely within the past 
century, and even now in actual practice it is almost 
wholly empirical. R. H. Bray, University of Illinois, 
discussed the chemical status of nutrient substances in 
soils and their mobility or noninobility as determining 
factors in the rate and mechanism of uptake by gfrow’- 
ing plants. Based on this knowledge, methods for 
quantitative estimation of the critically important 
forms of the nutrient elements were developed, as well 
m mathematical equations for translating these results 
into quantitative fertilizer requirements and predicted 
increases in crop yields. 

J. E. Greaves, Utah State Agricultural Colh^ge, ’was 
unable to be present to discuss factors influencing the 
composition of wheat and flour and their relation to 
nutrition. 

The session was attended by nearly 100 men and 
women representing soils, agronomy, chemistry, geol- 
ogy, geography, social sciences, and farm and home 
advisers. 

The American Society for Horticultural Science held 
its three-day session in St. Louis with 11 sectional 
meetings and 3 joint meetings, together with 2 eve¬ 
ning sessions. 

The nature of the discussions and the interest in the 
various phases of horticulture are shown by the group¬ 
ing of the papers into general sessions on fruit crops, 
physiology of vegetables, physiology of fruits, floricul¬ 
ture and ornamental horticulture, fruit storage and 
processing, cliemical weed control, propagation, nut 
crops, and small fruits- 

Joint sessions were held with the Biometrical Sec¬ 
tion of the American Statistical Association on plot 
arrangement; with the American Phytopathological 
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Society on potato difteaBes; and with Section 0, the 
American Society of Plant PhysiologietBi and the 
Phyftiological Section of the Botanical Society of 
America on mineral nutrition of plants und animals. 
Evening round table discuBsions dealt with teaching 
metlioda, extension methods, and maintenance of plant 
genetic stocks throughout the world for breeding of 
fruits, vegetables, and ornamentals. An afternoon 
session was devoted to physiological problems with 
fruits and vegetables in consumer packages. 

As has been tlie custom of the Society for many 
years, the banquet and social evening was in charge 
of the local horticultural group, under the chairman¬ 
ship of T. J. Talbert, head of the Department of 
Horticulture, University of Missouri. 

Announcement was made of the award of the 
Leonard H. Vaughan Memorial Award in Horticul¬ 
ture for outstanding horticultural papers published in 
the Proceedings of the American Society for Horti¬ 
cultural Science to Dr. V. T. Stoutemyer, U. S. Plant 
Introduction Garden, Glenn Dale, Maryland, for his 
paper on “The Influence of Changes in Molecular Con- 
flgurations of Several Naphthyl Growth Substances on 
the Rooting Responses of Cuttings," and to Dr. P. 
W. Zimmerman and Dr. A. E. Hitchcock, of the lfi»yce 
Thompson Institute for Plant Research, for their 
paper, “Substances Effective for Increasing Fruit Set 
and Inducing Seedless Tomatoes." 

Officers elected for 1946 were: president, G. F. 
Potter, USD A, Bogulusa, Louisiana; vice-president, 
J. E. Knott, University of California, Davis; sectional 
chairmen, A. L. Schrader, University of Maryland, 
College Park; R. A. McGinty, Clemson Agricultural 
College, Clemson, South Carolina; and S. L, Ems- 
wcUer, USDA, Belteville, Maryland; and secretary- 
treasurer, H. B. Tukey, Michigan State College, East 
Lansing, Michigan. (From a report by H. B, Tukey.) 

President Tussing presided at the business meeting 
of the Potato Association of America^ which was held 
on 27 March in St. Louis. The report and flnaucial 
statement of the secretary, W. H. Martin, was read. 
The present officers of the Association were re-elected. 

In discussion of the place and program of the next 
meeting, the fact was brought out that the certiflea- 
tion authorities had been successfully meeting during 
the war with the International Crop Improvement 
Association, and that an effort should be made to at¬ 
tract the certification men to the meetings of the Po¬ 
tato Aseociation, or a joint meeting might be arranged 
with the Crop Improvement Association. The prefer¬ 
ence of those present was that the next meeting of 
the Potato Association be held with the Internationa} 
Crop Improvement Association rather than with the 
AAAS, and that the program should include at least 


a half day of papers of special interest to the potato 
certifloation workers. A program committee, consist- 
ing of Marx Koehnke, chairman, H. M. Darling, and 
F. A. Krantz, was appointed to arrange for the next 
meeting. (From a report by John BushnelL) 

Some 30 members of various scientific and conser¬ 
vation organizations met on 30 March under the chair- 
nmuship of C. C. Adams and, after an afternoon of 
full discussion, adopted a resolution declaring that: 

'*. . . it is the sense of this meeting that there should 
be organized a central service agency for couaorvation for 
the purpose of (1) providing its participating organiza¬ 
tions with information regarding pending legislative and 
administrative programs and (2) furnishing such organi¬ 
zations assistance so far as practicable regarding sources 
of tJio most conipctont scientific information available 
relating to the activities and interests of member organi¬ 
zations. ’ * 

A proposed amendment that would have added 
“(3) and to take such action as it sees fit in its own 
name” was defeated. The meeting elected Howard 
Zahniser, executive soeretary of The Wilderness So¬ 
ciety, to be secretary pending a formal organization 
and instructed Dr. Adams, as chairman, to appoint 
nil Executive Committee to serve with him in arrang¬ 
ing for a formal organization, it being declared the 
sentiment of the meeting that invitations to partici¬ 
pate should be extended to as many organizations as 
the Executive Committee “may deem discreet,” The 
committee so named comprises Dr. Adams os chair¬ 
man, A. C. Redfleld, Charles G. Woodbury, and Mr. 
Zahniser, and plans for a formal organization ar© 
being formulated under the provisional name “Amer¬ 
ican Conseiwation Service.” 

On Friday afternoon, 29 March, with Paul J, 
Kramer presiding, Sections 0 and K, in joint session 
with the American Society of Horticultural Science, 
American Society of Plant Physiologists, and the 
Physiology Section of the Botanical Society of 
America, discussed the human and animal nutrition 
aspects of the Soil-Nutrition Symposium. Attention 
was focused chiefly on two phases; (a) deficiencies 
in human and animal nutrition with an attempt to 
determine the extent to which such dehcioncies are 
tmceable to the soil in which the food or feed is 
grown, nnd (b) research into the mechanism of meta¬ 
bolic processes. 

Wm. A. Albrecht, University of Missouri, in his 
vice-presidential address sketched the broader phases 
of the problem and showed that, as soils come into 
advanced stages of maturity with old-age weathering, 
they not only decrease in crop-producing capacity but 
suffer differential losses of different constituents, par¬ 
ticularly calcium in excess of potassium, and decreases 
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in nitrogfen. The changes oauM shifls in botanical 
population of plants which can bo grown toward those 
of low value in animal nutrition. Similar changes, 
but of less extent, may occur within a species. 

The South and other regions are confronted by 
major soil mineral deficiencies or by traditional diets 
which are seriously deficient in essential vitamins and 
other nutrition factors. T. D. Spies, Hillman Hospi¬ 
tal of Bii'mingham, Alabama, discussed the incidence, 
physiology, and amelioration of many of these dis¬ 
turbances, using an impressive array of natural color 
photographs of symptoms in human subjects. 

C. F. Huffman, Michigan State College, discussing 
^‘Nutritional Deficiencies in Farm Animals in lielation 
to Soil and Plant Composition,^’ classified the essen¬ 
tial mineral ehiments of the dietary into two groups. 
Cobalt, pliosphorufi, iodine, copper, sodium, chlorine, 
and occasionally calcium may be sufficiently low in 
the diet because of soil shortages or unavailability to 
produce nutritional diseases in livestock. Eletnents in 
the second group, including potassium, magnesium, 
manganese, iron, and zinc, are required by animals, 
but a deficiency of these elements has not been ob¬ 
served in ruminants under farm conditions. The 
speaker reviewed reeent research which gives conflict¬ 
ing evidence as to the relation between fertilizer use 
and live weight increases of livestock, and whicli 
makes evident the need for further controlled research 
in this field. 

The two succeeding papers were concerned with 
problems of metabijlism studies in living cells. Kurt 
Stern, Brooklyn Polytechnic Institute, and Kurt Salo¬ 
mon, Washington University School of Medicine, 
joined in a critical study of iron porphyrin proteins 
in biological oxidations, the role of nonporphyrin iron 
and of manganese in fermentation, the functions of 
hemoglobin iron, hcmocyanin copper, and zinc in car¬ 
bonic anhydrase in the transport and exchange of 
carbon dioxide and oxygen. The role of other cata¬ 
lysts containing heavy metals in special reactions of 
vital importance was also discussed briefly. 

Philip R. White, Institute for Cancer Research, re¬ 
ported on a critical study of techniques for investigat¬ 
ing the nutrition of excised tissues. Culture solutions 
of fully known constitution are used in plant tissue 
studies. In adapting tiiese methods to animal tissues 
resort has been made to heterogeneous mixtures of 
unknown composition, with a resulting limitation on 
the kinds of investigation which can be pursued. The 
author makes a plea for intensive research directed 
toward the production of improved culture solutions 
in order to broaden the scope and increase the pre¬ 
cision of this type of wodk. 

This session was attended by 450 people represent¬ 
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ing many fields of research, nearly one-third of whom 
were'forced to leave early because of inadequate seat* 
ing facilities. (From a report by E, E, DeTurk.) 

Education 

9 

Five sessiom of Section FJducationj were held, 
including a joint meeting Thurday afternoon with 
Section I and the Midwestern Psychological Associa* 
tion. A thread of continuity ran through the various 
sessions which, exclusive of the joint session, com¬ 
prised an aggregate of 19 papers. A deliberate effort 
was made to limit the number of paiticipants in order 
to provide ample time for each speaker to develop 
his topic. 

The opening session on Wednesday morning was 
devoted primsrily to the question of the implications 
of the Armed Services educational program to public 
education, with special emphasis upon audiovisual 
aids. The afternoon session similarly dealt with the 
Armed Servicers testing program and postwar educa¬ 
tional reorientation of veterans. On Thursday the 
discussion turned away from the war setting and 
toward the guidance and adjustment of civilians and 
the training of guidance workers. The final session, 
Friday morning, was given to a consideration of post¬ 
war education, cooperative curriculum ventures, and 
the creation of teaching efficiency. 

Attendance at the programs of Section Q is tradi¬ 
tionally small. The St. Louis meetings provided no 
exception, since at no time were more than 25 persons 
present. The papers read were of distinctly superior 
quality and clearly deserved larger audiences. Dis¬ 
cussion of some of these ran far overtime, and re¬ 
quests for copies, either as reprints or in mimeo¬ 
graphed form, indicated their importance. (From a 
report by H. C* Koch,) 

Science in General 

The Americm Nature Study Society, at its two 
.sessions held in 8t. Louis as a part of the AAAS 
convention, brought together 10 educators and natu¬ 
ralists to discuss the role of such agencies as high 
schools, state parks and museums, state education and 
conservation departments, teachers colleges, park ser¬ 
vices, audubon societies, and academies of science in 
the promotion of conservation and nature education. 

Some of the recognized problems were: (1) how 
to help teachers and youth leaders obtaiii a better 
understanding of sound oonservation objectives and 
practices; (2) how to inspire and infiuenee more ad^ 
minifltratoTS to undertake the establishment of eon^ 
servation ourrietda; and (3) to meet the need^ 
better lUeratuTe to support su^ eonaerratim^ 
nature'programs;' v 
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> It WA» avideut from the I^Deb mid disGusaums that 
St. Louis oitd Iliasouri ore wcU launehied on a broad 
program of oozmrvation iustruotion oontmuiug the 
fine work of . Harris in soienee and nature Btarting 
back in the 1870's; that the State of Indiana is rap¬ 
idly forging ahead with a strong program involving 
a summer training program and a series of sohool 
manuals; that the national and state parks have a 
wonderful opportunity for adult and junior programs 
in this field and that they are meeting tliem; and 
that such agencies as the National Audubon Society 
and the Philadelphia Academy of Sciences are set< 
ting fine emtmples of sound nature and conservation 
teaching throu^ their summer nature camps and 
courses, year-round field trip and lecture programs, 
screen tours, and wildlife auto tours. (From a report 
by jB. L. Wea/ver.) 

A small group of invited scientists met informally 
as a Council on Methodology of Science for a pre¬ 
liminary discussion of the problem of whether or not 
the present structure of soienoe is sufficiently strong 
to cany the rapidly increasing bulk of scientific pro¬ 
duction. Reference was made to progressive speciali¬ 
sation, industrialization, group research, disparity of 
progress in different fields, growing student influx, 
research subsidies, educational policies, publication 
diffioultios, increasing popular appeal of science and 
public responsiveness of scientists; and the effect of 
these factors on the standards of scientific perform¬ 
ance and the effieieney and yield of scientific produc¬ 
tion. Agreement was reached on the need for more 
factual information on the psychological, eoonomie, 
historical, educational, and methodological foundations 
of smenee. Emphasis was placed on a clear definition 
of the objectives of scientific research and on giving 
the initiative of the individual scientist the widest 
scope in working toward those objectives. It was rec¬ 
ognised, however, that scientific procedure will have 
to* be adjusted to the changing technological, educa¬ 
tional, economic, and sooiologioal frame. A full par¬ 
ticipation of all practicing scientists in this process 
of shaping their future course was declared desirable. 
As one means to this end, the group recommended the 
hoidipg of a series of AAAS symposia dealing with 
the various facets of the scientific process (education, 
financing, publication, administration, publicity, etc.), 
particulgriy lUf they affect the individual scientist. 

The members of the conference were: A. F. Blakes- 
D. W. Bronk, K, S, Lasfaley, H. Steinbach, 
B. Willier, Bewail Wright, B. M, Yerkes, and Paul 
%^^ss, ebairman. (From a report by Fond WeUs.) 

8im soimee mtd mathmoHcs teachers* groups co- 
fKrcgram defvdQpod by eeveral cooper- 
teachers oi srienee and nuthmnaties 


m 

in connection with the ISM Si. Louk convention of 
the AAA8, 27'^0 March. These were: the American 
Nature Study Society, the Central Association of 
Science and Mathematics Teachers, Bie Cooperative 
Committee on Soienoe Teaching of the AAAS, the 
National Association of Biology Teachers, the Na¬ 
tional Council of Teachers of Mathematics, and the 
National Science Teacliers Association, Ju ail, 16 
programs were held, including two dinner meetings. 
In addition, numerous business and committee meet¬ 
ings w^ere arranged for presentation of reports and 
the conduct of business. All of the programs were 
extremely well attended. The number of science 
teachers present ranged from 50 to 150. The meet¬ 
ings probably attracted more than 1,000 teachers of 
science. 

The dinner meeting of the NSTA on 29 March was 
devoted to the general theme, ‘‘Unity and Action in 
Science Education.** The group was honored by the 
attendance of James B. Conant, president of the 
AAAS, and A. J. Carlson, past president of the 
AAAS. Dr. Carlson also was the chief speaker at 
the Saturday morning meeting, when he presented an 
inspirational talk on “Science in the High School.** 
All of the science and mathematics teachers joined in 
the Saturday evening dinner arranged by the National 
Association of Biology Teachers, at which the chief 
speaker was Otis W. Caldwell, general secretary of the 
AAAS. He addressed the group on; “Of What Does 
Good Biology Teaching Consist f** 

The NSTA announced a high mark in its member¬ 
ship, which has reached the total of 2,300 individual 
members and 18 affiliated science teacher organiza¬ 
tions. Among the important reports presented and 
approved were: (a) report to the Department of 
State on the status of science courses and teaching 
apparatus in the United States. This is to be used 
as a means of helping the devastated countries of the 
United Nations to re-establish their programs of sci¬ 
ence education; (b) standards and criteria for free 
and low-cost materials for science teaching; (o) the 
place of science in the education of the consumer. 

The programs as a whole considered numerous pro¬ 
fessional problems now faced by science teachers m 
the elementary schools, in the junior high school, in 
the secondary schools, and in the colleges. (From a 
report by Morris Meister,) 

Stgfna Delta EpaUon, Graduate Women's Scientific 
Fraternity, held its annual convention in St. Louis on 
27-^29 March. A meeting of the National Council 
was held on 27 March. On 28 March, Sigma Delta 
Epsilon ^nsored a luncheon for all women in soi¬ 
enee. Sixty-one scientific women gathered at the 
Botd Statler to become better acquainted with each 
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other and to hear Virginia Bartow, of the University 
of Illinois, speak on “Historical Cooperation Among 
the Sciences.^ Matters of national business were con¬ 
sidered at a breakfast at 8:00 A.M. on 29 March. 
Delegates from the 15 chapters of the organization, as 
well as the National Council members, attended this 
session. National officers, elected for 1946 are as fol¬ 
lows : Nina E. Gray, Illinois State Normal University, 
Normal, president; Edith Quimby, College of Phy 
sicians and Surgeons, Columbia University, New York 
City, first vice-president; Pearl Claus, University of 
Wisconsin, Madison, second vice-president; Lela V. 
Barton, Boyce Thompson Institute for Plant Research, 
Inc., Yonkers, New York, secretary; and Beulah Arm¬ 
strong, University of Illinois, Urbana, treasurer. 

The fraternity will celebrate its 25th birthday in 
December 1946 at Boston. {From a report by Lela 
V. Barton.) 

The Science Exhibition 

Once again the leading supplies of scientific appara¬ 
tus, equipment, supplies, and books cooperated to pre¬ 
sent their latest items for inspection by the members 
attending the AAAS meetings. Nearly all of the 
exhibitors were able to show new or improved products 
because of research carried on in conjunction with 
their activities of supplying the armed forces during 


the war. In addition to the usual large number of 
commercial exhibitors there were a limited number of 
scientific exhibits. The small number of the latter 
was due to the short time for preparation and the un¬ 
certainty of securing approval for releasing war re¬ 
search still covered by security regulations. 

The Science Library was one of the most popular 
exhibits at the meetings. Books were received from 
nearly 50 different publishers in addition to a score 
or more of overseas publishing Louses. The foreign 
items came from Canada, England, Russia, Poland, 
The Netherlands, France, Sweden, Belgium, and Nor¬ 
way. 

Througli tiio cooperation of the National Science 
Teachers Association and the Army Air Forces, 
large exhibits on training methods and equipment 
from Scott Field and the Seventh Defense Commaml 
at Omaha, Nebraska, were open for the entire period 
of the exliibition. The U. S. Public Health Service, 
the Library of Congress, the Army Medical Library, 
the National Roster of Scientific and Specialized Per¬ 
sonnel, and the Smithsonian Institution were other 
governmental agencies which provided exhibits. 

The exhibition staff of the Washington office has 
already begun work on the exhibition to be held iu 
conjunction with the December meeting in Boston, 
A local committee in charge of scientific exhibits is 
to be appointed, and invitations to participate will be 
issued shortly. 


News and Notes 


Capt. R. D. Bennett, technical director, Naval Ord¬ 
nance Ijiiboratory, spoke on “The Future of Science 
Under Government” at the meeting of the Philosophi¬ 
cal Society of Washington on 16 February. 

5. Eilenherg, of the University of Michigan, has 
been appointed professor of mathematics at Indiana 
University. 

Dr, Herbert E. Longenecker has been appointed 
dean of the Graduate School at the University of 
Pittsburgh. Dr. Longenecker, who is dean of research 
in the natural sciences, succeeds Dr. William T. Root, 
who died early in 1945. A nutrition authority, he 
holds many national offices. He is expert consultant 
on fats and oils for the Office of the Quartermaster 
General, and a member of the steering committee of 
the Food and Nutrition Board, National Research 
Council. He has been a member of its committee on 
fats since 1942 and chairman ainoe 1943. 

Dr. Max E. Chilcote, of the Department of Physio¬ 
logical Chemistry, Loyola University School of Medi¬ 


cine, Chicago, has been appointed Nutrition Founda¬ 
tion Research Fellow in the Department of Agricul¬ 
tural and Biological Chemistry, Pennsylvania State 
College. Dr. Chilcote will work with Dr. N. B. Gucr- 
rant on methods for the estimation of vitamin A and 
carotene. 

Maj, Rafael Bodrigues-Molina, Medical Corps, has 
been awarded the Army Commendation Ribbon for his 
service as assistant chief and chief of the Medical 
Service, Ifilst General Hospital, A.P.O. 851, IT. 8- 
Army. 

Dr. Bennett Frank Buie has been appointed pro¬ 
fessor in the Geology Department at the University of 
South Carolina, Columbia. Dr. Buie has recently 
been released from the Army, where he had been 
serving as a major with the Corps of Engineers at¬ 
tached to the Persian Gulf Command* 

Dr. TT. A. ShuTcliffy scientific and technical adviser 
to the New York State Department of Commerce, has 
been given temporary release by Governor Dewey to 
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serve as official hifitorian o£ *^Operation CroasroadB/' 
to be carried out in the Marshall Islands this spring 
by Vice-Admiral Blandy'a Joint Task Force One. Dr. 
Shureliff was chosen for this new assignment in view 
of his recent experience in helping edit the ^^Smyth 
Report.” 

Dr, Itichard P, Goldthwait, formerly of Brown Uni¬ 
versity and during the war in charge of special equip¬ 
ment invTBtigations for the Army Air Corps at Wright 
Field, has been appointed associate professor of geol¬ 
ogy at the Ohio State University. 

Philip S. Smithy chief Alaskan geologist of the U. S. 
Oeological Survey, retired from government service on 
31 March 1946. 

Prof. Franz Knoop has been located and inter¬ 
viewed by a former student of mine. He was in good 
health at the age of 70, although be had lost 40 
pounds. As of 1 April 1946, he retired from his 
position at the University of TUbingen, and was suc¬ 
ceeded by Adolf Butenandt.-— Howard B. Lewis (Uni¬ 
versity of Michigan). 

Dr, Julian B. Rotter, recently separated from the 
Army, where he was on duty in the AAF Convalescent 
Hospitals as a clinical psychologist with the rank of 
first lieutenant, has been appointed assistant professor 
of psychology at Ohio State University. 

Dr, Arthur W, Adamson, former project leader in 
the research at Oak Ridge> Tennessee, has been ap¬ 
pointed assistant professor of chemistry at the Uni¬ 
versity of Southern California. 

Dr, James M. Severens, formerly on the faculty of 
the University of Illinois, is now bacteriologist and 
director of research and development with the Amer¬ 
ican Scientific Laboratories, Polo, Illinois. 

Dr, Horace E, Wood, JI, after three years of service 
as lieutenant and captain in the AAF, has resumed 
bis former position as professor of biology. University 
of Newark, and research associate in fossil mammals, 
American Museum of Natural History, New York 
City. 

.Prof, David L, Arm, head of the Department of 
Mechanical Engineering at Iowa State College, has 
resigned bis position to become dean of the School 
of Engineering at the University of Delaware. 

Dr. Harold A, Abramson, assistant professor of 
physiology at Columbia University, recently addressed 
the Philadelphia Allergy Society and the staffs of the 
Pratt Diagnostic Hospital and the New England 
Medical Center, Boston, In hU address, '^Aerosol 
Therapy of the Lungs and Bronchi,” Dr. Abramson 
outlined the general principles of aerosol therapy, 


described the initiation of the penicillin aerosol 
therapy program by the Technical Division, Office of 
the Chief, Chemical Warfare Service, in 1942, and 
amplified in detail that part of the lung therapy pro¬ 
gram which was under his direction while be was a 
member of the staff of the Commanding General, 
Technical Division, Chemical Warfare Service. 

Dr. Clifford S. Garner has been appointed assistant 
professor of chemistry at the University of California 
at Los Angeles where ho will carry on a program of 
research in nuclear chemistry. Dr. Garner has been 
with the Los Alamos Nuclear Bomb Laboratory for 
the past three years. 

Dr. N, Ercoli, formerly with the Research Labora¬ 
tories of Hoffmann-La Roche in Nulley, New Jersey, 
has been appointed head of the Laboratory of Phar¬ 
macology and Chemotherapy at the Warner Institute 
for Therapeutic Research, New York City. 

Dr. Wayne K. Wil-marth, formerly instructor in 
chemistry at the University of California, Berkeley, 
has been appointed assistant professor of chemistry 
at the University of Southern California. 

Dr. E. D, Merrill, director of the Arnold Arboretum, 
Harvard University, has been appointed as a member 
of the Advisory Scientific Board of the Gorgas Me¬ 
morial Institute of Tropical and Preventive Medicine, 
succeeding the late Dr. Thomas Barbour. 

Dr. h, Hissink, Borromeus Clinic, Bandoeng, Java, 
Dutch East Indies, is confirming his investigations on 
a plasma substitute, Capain, which he began during 
the war at the Surgical Clinic of the Medical School 
in Groningen, Holland. He writes: ^'The resistance 
of the (Indonesian) people here is much lower than 
in Europe. After some bigger operations we often 
have to treat the postoperative shock.” Since not 
enough blood or plasma is available, intravenous 
protein hydrolysates arc being tried.— H, Hechelen 
(Michael Reese Hospital, Chicago). 

Dr, Stanley B. Williams, formerly instructor in psy¬ 
chology at Brown University and recently released 
from active duty in the Navy, has been appointed 
assistant professor of psychology at Johns Hopkins 
University. 

Dr. Roger O, Barker, formerly of Stanford Univer¬ 
sity, has accepted the G. Stanley Hall chair in genetic 
psychology at Clark University. 

Dr. Waldo Shumway, professor of zoology, Univer¬ 
sity of Illinois, has returned to the University after 
four years active duty in the Army of the United 
States. He served as a Colonel in the General Staff 
Corps and was assigned first to the Special Service 
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Division mi later to the Planning Division of Army 
Service Forces. He was awarded the Legion of Merit 
and the Army Commendation Ribbon. 

Dr, Wendell R. Garnerj formerly special research 
associate in psychology at Harvard University, has 
been appointed instructor in psychology at Johns 
Hopkins University. 

R, P. Ftifcher, formerly research examiner at the 
University of Illinois, has been appointed full pro¬ 
fessor of psychology and head of the Department of 
Psychology at Birmingham-Southern College, Birming¬ 
ham, Alabama. 

Dr. llarn/ Tnrney'High, professor of anthropology 
and sociology and chairman, Department of Eco¬ 
nomics and Sociology at Montana State University, 
has returned after more than three years active service 
with the Army. Dr. Turney-High served overseas for 
a considerable portion of the period during which he 
was absent and was a member of the staff of the 
Provost Marshal. 

Dr, Russell B. Stevens has been appointed assistant 
professor in the Department of Biology at the Uni¬ 
versity of Louisville. He was released from the Army 
in January after nearly four years, in the Medical 
Department, during which time he saw service in New 
Guinea and the Philippines. 

Dr, Paul L, Risley, formerly associate professor of 
xoology at the State University of Iowa, is now pro¬ 
fessor and head of the Department of Biology at the 
University of Oregon. Prof. H. B. Yoconi, former 
head of the Department, is on leave of absence for 
the current year. Due to ill health, he has retired 
from full-time duties. 

Dr. Albert Kenriclc Fisher^ former biologist of the 
U. S. Biological Survey and since 1931 honorary col¬ 
laborator in biology of the Smithsonian Institution, 
celebrated hi a ninetieth birthday on 21 March 1946, 
On that evening a gi'oup of about 40 of Dr. Fisher’s 
scientific and professional friends gave a dinner in his 
honor at the Cosmos Club in Washington. ^‘Unfold- 
ing the Life of Dr. A. K,” was the topic for the after- 
dinner program. Toastmaster for the occasion was 
Dr. T. S. Palmer, retired naturalist and one of Dr. 
Fisher’s associates during a good part of his 46 years 
of government service. Paul H. Oehser, of the Smith¬ 
sonian Institution, spoke on “Dr. A. K. as We Know 
Him,’' and Howard Zahniser, of the Wilderness So¬ 
ciety, on “Dr. A. K. as a Naturalist.” Others paid 
high tribute to Dr. Fisher’s long and useful service 
as an economic ornithologist and mommalogist, to his 
great capacity for friendship and companionship, and 
to his likable and infections personality. 


voi. m, m 

Robert B. JCodlfttllw, formerly manager of devde^p-^ 
ment of the Mathieson Alkali Works, Ine^, ahnoiums 
the opening of a consulting practice in tihe field of 
chemical engineering, with temporary offices at 
Troy Avenue, Niagara Falls, New York. Mr. Mac- 
Mullin has just returned from a six-month tour of 
duty in Germany as technical coordinator for the 
Foreign Economic Administration the Depart¬ 
ment of Commerce. 

Dr, M. J. Schiffrin has been appointed research con¬ 
sultant to the Medicd Division of Hoff man-La Roche, 
Inc., after completing 45 months service with the 
AAF. Previously, Dr. Schiffrin was in the Depart¬ 
ment of Physiology of Northwestern University Med¬ 
ical School. 

Dr. C, €. Speidel, professor of anatomy, University 
of Virginia, Charlottesville, spoke on ''Living CeUft 
in Action as Revealed by Fast-motion Cine-photo 
Micrography” before the Sigma Xi Chapter of North 
Carolina State College on 26 March. 

Dr. T, G, Tuncker, professor of botany at DePauw 
University, has been appointed visiting research pro¬ 
fessor at the University of Illinois for the year 1946- 
47. He will continue studies on the taxonomy of the 
Piperaceae, left uncompleted by the late Prof. William 
Treleose. 

Announcements 

A School of Forestry has been authorized by the 
Regents of the University of California. Work in 
forestry has been carried on previously by a depart¬ 
ment within the College of Agriculture which ha$ 
achieved wide recognition for its work. The estab¬ 
lishment of the school allows the faculty to operate 
on a higher adxninistrative level, opens the way to 
program expansion, and will nu^e possible the otgan- 
ixation of a fifth professional year of study leading 
to a Master’s degree in the field. This is the twdftii 
such school in the United States to offer professional 
forestry training, according to oifioials. 

Polytechnic Research and Demlopment Oompam^^ 
Jno; successor to P. 1. B. Products, Inc., announeeift 
the opening of complete faeilities tot eonsidtatioiif 
research, and development in the field of apfdied 
physics and microwave eleotronies at 06 Court Street, 
Brooklyn 2, New York. 

The Ijouisiana State University Ohaptet of tibe 
Society of Sigma Xi has just established two animal 
awards for stunts, a ffSO award to outstandi^ 
graduating senior and a fl 60 awsid to tiie post 
capaUe Master’s candidate. The lattor 





ziMidd |K>«0ible throi^ the generosity of Dr, Lester 
J 4 Williams. 

The Swedish Board of Educcfiion has suggested that 
B&gliab i^ould replace German as the primary foreign 
language in all secondary schools from the autumn of 
ld46. This change will take place snccesBively, begin¬ 
ning with the lowest class. 

The Board observes that Sweden’s relations with 
the English-speaking world, in the economic as well as 
in the cultural held, had already strongly developed 
during the prewar years, while her relations with Qer- 
man-speaking countries showed a decline. Subsequent 
world events have further contributed to this trend. 
The interest in Russian and Spanish has likewise in¬ 
creased considerably in Sweden, and the number of 
pupils studying these languages has multiplied com¬ 
pared with the prewar years,— Swedish International 
Press Bureau, 

The American Institute of Nutrition announces that 
the Mead Johnson and Company Prize for 1946 has 
been awarded to Dr. Irwin C. Gunsalus, associate 
professor of bacteriology, Cornell University, and to 
Dr. Esmond E. Snell, associate professor of biochem¬ 
istry, University of Wisconsin, for their discoveries 
and investigations in the field of the B-complex vita¬ 
mins with special reference to pyridoxal and pyri- 
dozamine. 

The Institute also announces the granting of the 
Borden Award in nutrition to Dr, Philip C, Jeans, 
professor of pediatrics, College of Medicine, State 
University of Iowa, and to Dr, Genevieve Steams, 
research professor of pediatries, College of Medicine, 
State University of Iowa, for their valuable contribu¬ 
tions on the nutritive significance of milk and various 
components of milk in the maintenance of infant and 
child health. 

The Belgian Amerioan Edsiusational Foundation, 420 
Lexington Avenue, New York 17, New York, has in¬ 
vited 22 Belgian scientists to visit the United States 
for short study-travel trips dtningihe year, according 
to Perrin C. Galpin, president. The majority of those 
invited will arrive before summer. The Fonds Na¬ 
tional de la Eeoherohe Soientifique of Brussels made 
ikt initial selection of 18 men, while 4 were invited 
du^ly by the foundation in New York. 

The names, principal subjects of study, and Bel¬ 
gian university or other afiQliation are: Gerard Bap¬ 
tist, agricultural economics, State Agricultural High 
Shhool, Ghent; Raymond Bouillcnne, botany, li^e; 
Jeon Briu&at, biology, Brussels; Raymond Breokpot, 
dbemiatry, Louvain; Frederic Bremer, neurdlogy, 
Sruasels; LnciBn Broil, internal medicine, Liiga; 
Guaton Dept, history, ^mnt; Louis lyOr, chemistry, 
Seyman^ p^nioh;^, Client; Qborges 


Homes, industrial physiea, School, Mons; 

Maurice Houyoux, architecture, Albert I Librai^; 
Jean La Barre, pharmacology, Brussels; Michel Le- 
graye, mineralogy, Li^; Jules Lespes, administra¬ 
tive law, Brussels; Gustave Mognel, engineering, tests 
of materials, Ghent; Joseph Maisin, cancer research, 
Louvain; Charles Manneback, theoretical physics, 
Louvain; Paul Martin, surgery, Bmasels; Walter 
Mund, physical chemistry, Louvain; Bomaan Ruys- 
sen, chemistry, Ghent ; Jan Frans Vaiiderbeijdcn, 
library science, Albert I Library; and Victor Von 
Straelen, paleontology, Royal Museum of Natural 
History. 

All but five of these men have studied in the United 
States between the two wars. Each visitor will stay a 
minimum of one month in this country. 

The Geology Department of the University of South 
Carolina has recently acquired the Colburn Mineral 
Collection. This collection is especially rich in rare 
and beautiful minerals from the southern Appa¬ 
lachians. 

The Sixth Annual Broadcast Engineering Conference 
met in Columbus, Ohio, during the week of 18 March. 
The Conference was sponsored by Ohio State Univer¬ 
sity and the University of Illinois, with the coopera¬ 
tion of the National Association of Broadcasters and 
the Institute of Radio Engineers. 

Phi Sigma Society installed a new chapter, Alpha 
Sigma, at the University of Texas on 2 February 1946. 
Dr. Efr<3n C. del P 020 , of the National University of 
Mexico, and Dr. Robert R. Williams, of the University 
of Texas, were elected to honorary memberships. 

Tests in the United States show that the new British 
insecticide, sometimes referred to as benzene hexa- 
chloride, is not a replacement of DDT and has at 
present serious shortcomings, Dr. W. H. Tisdale, 
director of the Du Pont Pest Control Research Lab¬ 
oratory, announced recently. This is the insecticide 
disclosed in a recent congressional hearing on the 
1947 Agricultural Department supply bill. It was 
said to be seven times more effective against flies 
than DDT. 

^'While it shows real promise as an additional 
lethal weapon against many insect pests,” Dr. Tisdale 
explained, “hexa-chloro-cycloheiane, to use its correct 
chemical name, will require more research work be¬ 
fore it can contribute importantly to the welfare of 
man. It has a moat disagreeable, pungent odor and 
does not possess the long-lasting toxicity in the field 
that makes DDT so outstanding.” 

Du Pont has widely tested hexa-ddoro-hyclobexane 
and dii^buted samples to state and federal sgeneieB. 
Egpejdmfntid r^;>ortS point to limited use of the in- 



528 


SCIENCE 


Vol. 108, No. 2678 


setiticide for controlling* household, storage, and live¬ 
stock insects because of the odor. It is more toxic 
to ilies and cockroaches than DDT. In agriculture, 
tests show it is superior to DDT against such major 
pests as aphids, grasshoppers, wire worms, and sev¬ 
eral cotton insects including the boll weevil. How¬ 
ever, the Du Pont scientist p<nnted out, under normal 
weather conditions where these posts occur in this 
country, the insecticide is not effective for more than 
2 to 4 days. Early reports also show that it is more 
likely to damage foliage lliun DDT, especially tender 
truck crops. 

will continue to investigate this new product 
and its possibilities,” Dr. Tisdale said, ‘^including the 
production of a mon; effective and less odorous form.” 

Fifty high school chemistry and physics teachers, 
selected from 10 northeastern states, will be appointed 
to all-expense General Electric Science Fellowships at 
Union College this summer, it has been announced by 
Dr. Carter Davidson, president. 

Forty fellowships were made available last summer 
in the field of physics. This year 50 fellowships will 
be divided between chemistry, physics, and general 
science teachers who qualify. 

A special course of study, designed to bring the 
fellows information concerning latest advances in 
chemistry and physics, will be conducted by the fac¬ 
ulty of Union College in cooperation with the scien¬ 
tific staff of the General Electric Company, 

The fellowships will cover traveling expenses, living 
expenses, and tuition at the session which will open 
7 July for a six-week term. Graduate credit will be 
given to qualified applicants. 

Formal announcements are being mailed to secon¬ 
dary school principals for transmission to teachers 
and to individual science teachers in New York, Penn¬ 
sylvania, New Jersey, Delaware, and the New England 
states. 

The University of British Columbia has announced 
that the contract has been let for a new physics build¬ 
ing, to cost $740,000. Construction will start imme¬ 
diately, and it is expected that the building wull be 
ready for occupancy in January 1947. 

The Life hisurance Medical Research Fund, 60 East 
42nd Street, New York City, has made grants totaling 
$126,000 in six university medical schools for research 
into the causes of cardiovascular diseases. 

Recipients of the grants are: Columbia University— 
Dr. Joseph Victor, Department of Pathology, and 
Dr. Dickinson W. Richards, Jr., Department of Med¬ 
icine; University of Minnesota—Dr. Maurice Visscher, 
Department of Physiology, and Dr. Arthur Kirsch- 
baum, Department of Anatomy; University of Penn¬ 
sylvania—Dr. H. C. Baxett, Department of Physiol¬ 


ogy; Southwestern Medical College, Dallas, Texas— 
Dr. Gladys Fashena, Department of Pediatrics; Wash¬ 
ington University, St. Louis—Dr. John R. Smith, De¬ 
partment of InternAl Medicine; and Yale University— 
Dr. John R. Paul, Section of Preventive Medicine. 

The Univeraity of Hawaii has initiated a project of 
research in Micronesia to include the biological, phys¬ 
ical, and social scienocs. A party of four faculty 
members made a reconnaissance trip to the Mairshull, 
Mariannas, and Caroline Islands from 14 December 
1946 to 6 January 1946, The party consisted of Drs. 
Harold St. John, leader and botanist; John F. Em- 
brec, anthropologist; Harvey 1. Fisher, zoologist; and 
Raymond E. Murphy, geographer. The islands vis¬ 
ited were; Kwajalien, Ebeyc, Majuro, Aur, Arno, 
Eniwetok, Ponape, Kusaie, Pingelap, Guam, Peleliu, 
Angaur, and Korror. The trip was made possible 
through the assistance of the U. S. Navy, 

The U, S, Navy Hydrographic Office has recently 
established a Division of Oceanography which, accord¬ 
ing to Rear Adm. R. 0. Glover, USN, Hydrographcr, 
will provide for increased responsibilities in ocean¬ 
ography recently assigned by the Secretai'y of the 
Navy. 

Experience during the war has shown that a con¬ 
siderable expan.sion in knowledge of the oceans is nec¬ 
essary to guide the development of new naval equip¬ 
ment and to aid in strategic and tactical planning, 
A great increase in fundamental oceanographic re¬ 
search will be required, since present basic oceano¬ 
graphic knowledge has been extended to the limit in 
its practical application during the war. In addition, 
new oceanographic techniques have opened many new 
possibilities of further fundamental investigations. 

It is believed that such basic oceanographic research 
would be of value not only to the Navy but also to 
many other governmental activities interested in the 
oceans, their land and air borders, and the organisms 
living in the sea, as well as to scientific institutions 
and to various oornmercial interests. For example, the 
increase in air travel over water has given increased 
emphasis to problems of maritime meteorology and air 
sea rescue, requiring a knowledge of ocean currents. 
The extension of United States responsibility to re¬ 
gions of the western Pacific has greatly added to the 
national interest in geophysical and other problems 
of those areas, of which oceanographic problems are 
an integral part. Development of new fisheries and 
conservation of existing fisheries resources may in the 
future depend more and more on better oceanographic 
knovWedgc. 

By expanding its oceanographic work, the Hydro¬ 
graphic Office will be continuing its tradition of service 
to the'biariner and will afford other agencies a facility 
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for coordination of oceanographic observations and 
research. The Hydrographer intends to maintain a 
central oceanographic library^ central dies of oceano¬ 
graphic data (to be published in a special bulletin), 
and a bibliographic service, and to provide charts and 
manuals utilizing the results of the most recent re¬ 
search. In carrying out this work, the Hydrographic 
Office will not only make use of the services of its 
own personnel in the newly established Division of 
Oceanogi'aphy, but also will give financial support to 
oceanographic institutions to permit them to expand 
their facilities for basic research of interest to the 
Navy and other goverumeiital agencies. In addition 
to publications of immediate practical use to mariners, 
the Hydrographer proposes to publish a series of 
technical studies which will be of interest to those 
working in applied occaiiography as well as to per¬ 
sonnel at research institutions both in the United 
States and abroad. 

To insure an organization most useful to the Gov¬ 
ernment and the maxilime interests of the Nation, an 
Advisory Committee, consisting of representatives of 
interested activities in the Navy and other government 
agencies, is being formed to advise the Hydrographer 
concerning oceanographic problems of special interest 
to the agencies represented, to assist in coordinating 
governmental research in oceanography, and to give 
continuing endorsement to the program. Cooperation 
of this sort should prove to be a most economical 
means of furthering the oceanographic interests of the 
country. 

A new tanning compound for sole leather, developed 
synthetically by chemists, is believed by them to be 
superior to the natural product formerly obtained 
from chestnut trees. It is an important development 
because the natural chestnut material is no longer 
available domestically, most American chestnuts hav¬ 
ing been killed by a blight. 

This synthetic tannin was developed by chemists of 
the Monsanto Chemical Company, which claims that it 
imparts to sole leather a fine, smooth grain as well 
as desirable qualities of tightness, firmness, pliability, 
and excellent resistahee to abrasion, water, and wear. 

The chemical composition of the new tannin is not 
announced. It is, however, made from domestic raw 
material, and was developed by examining the compli¬ 
cated molecular structure of natural tannin extracts, 
and then creating a new product through chemical syn¬ 
thesis. In the development, chemists of the Monsanto 
Company and the University of Cincinnati leather 
research laboratory cooperated-^ciewce Service. 

The National Social Science Honor Society, Pi 
Oanma Mu, now affiliated (29 March 1946) with the 
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AAAS, gave a luncheon 29 March 1946 at the Clar- 
idge Hotel, St. Louis, for the presiding officers and 
participants in the several sessions of Section K on 
the “Impact of Technology on Society.” Dr. L<wy 
Allen, national executive secretary of Pi Gamma Mu 
and professor of religion in Southwestern College, 
presided, and the national president, Dr. S. Howard 
Patterson, professor of economics in the University of 
Pennsylvania, presented his vice-presidential address 
to Section K on “The Present Challenge to Social Sci¬ 
entists.” Dr. John Donaldson, national first vice- 
president and professor of political economy in the 
George Washington University, gave an address c>f 
w^elcomo. About 40 guests were in attendance. 

Immediately after the luncheon, at 2:30 P,M. in an 
adjoining room at the Hotel Claridge, this year’s Pi 
Gamma Mu Lecture on “Science and Religion” was 
presented by Dr. Edwin McNeill Poteat, president of 
the Colgate-Rochester Divinity School. Dr. Patterson 
presided. (From a report by Leroy Allen.) 

Six new members have been appointed to the fac¬ 
ulty of the Technological Institute of Northwestern 
University, according to Ovid W. Eshbach, dean of 
the Institute. Capt. Gi^orge G. Lamb, recently dis¬ 
charged from the Navy where he coordinated research 
on aviation fuels, was appointed professor of chem¬ 
ical engineering. Miklos Hetenyi, formerly in charge 
of the photoelasticity laboratory of the Westinghouse 
Electric Company, was appointed professor of theo¬ 
retical and applied mechanics. George Sommerman, 
who formerly conducted radio research for thC Navy 
under the OSRD, and Alexander Wing, Jr., formerly 
on the staffs of the pre-radar school and the radio 
research laboratory at Harvard University, were ap¬ 
pointed associate professors of electrical engineering. 
Robert R. Buss, also of the Harvard radio laboratory, 
and Lt. John Lyon, recently discharged from the 
Navy, were appointed assistant professors of elec¬ 
trical engineering. 

Five of 16 planned research projects have now been 
completed by the Horme) Institute in cooperation with 
the University of Minnesota. These are: “Survey of 
Literature and Experimental Studios on the Nutritive 
Value of Soybeans”; “The Nature and Identity of the 
Natural Preservatives in Animal Fats and the Devel¬ 
opment of an Analytical Method for Their Measure¬ 
ment”; “Secondary Antioxidants”; “Studies of the 
Stability of Dehydrated Meats,” a war project; and 
an investigation concerning the use of sulfonamide in 
treatment of surface wounds, under the sponsorship of 
Sharpe and Dohme, Inc. Copies of the research proj¬ 
ects and a list of papers published or pending may be 
obtained by writing to The Hormel Institute, Austin, 
Minnesota. 
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The Iikstititie was founded jh ld42 by a^eement 
between the University of Minnesota and the Hormel 
Foundation. The Board, made up of dve men selected 
by the University, consists of: Theodore C. Blegen, 
dean of the Graduate School, University of Minnesota; 
C. BL Bailey, dean and director, Department of Agri¬ 
culture, University of Minnesota; R, P. Crane, Board 
of Trustees, Hormel Foundation; F. C. Mann, pro¬ 
fessor of experimental surgery, Mayo Foundation; 
and Waiter M. Lauor, professor of organic chemistry, 
University of Minnesota. The executive director, who 
supervises all operations of the Institute, is Dr. H. 0. 
Halvorson, professor of bacteriology, University of 
Minnesota. He is assisted by Dr. Walter O. Lunilberg, 
associate professor of physiological chemistry. All 
members of the staff from the University retain their 
faculty status. 

At present 5 laboratories are in operation, but the 
Institute hopes to expand this to 8 or 10 and to in¬ 
crease the range of research as soon as possible. 

The Institute for Beaectrch m Child Psychology has 
been reorganized as the Institute for Research in Clin¬ 
ical and Child Psychology. At present, the Advisory 
Council consists of the following members: Gardner 
Murphy, chairman; Philip Curoe, Oskar Diethelm, 
W. H, Gantt, Clark L, Hull, Arthur T. Jersild, Wolf¬ 
gang Kohler, William S. Langford, H. S. Liddell, 
Jules Masserman, Dorothea McCarthy, Emil Ober- 
holzer, Prank J. O'Brien, James M. O'Gorman, and 
Bernard S. Wortis. 

Officers elected at the annual meeting arc: Living¬ 
ston Welch, director; Louis Long, treasurer; and Ber¬ 
nard P. Riess, secretary. 

A new Department of Biochemistry at Harvard has 
been established in the Faculty of Arts and Sciences. 
It will be composed of three subdepartments, Biologi¬ 
cal Chemistry and Physical Chemistry at the Harvard 
Medical School in Boston, and a new subdepartment 
of Biochemistry in Cambridge. 

Heretofore, research and graduate instruction in 
biochemistry have been centered ehiedy in the Medical 
School, primarily because the development of this 
science in this country has been largely due to its 
long-recognized importance in the medical curriculum. 
More recently, an increasing interest in biochemical 
problems and methods has been displayed by those 
laboring in the closely allied fields of physics, chem¬ 
istry, and biology. 

The establishment of the new subdepaxtment in 
Cambridge will now provide additional facilities for 
research and instruction in biochemistry in close 
proximity to the Departments of Biology and Chem¬ 
istry. It will be staffed by a number of new appoint¬ 
ments, and it is expected that eertoin members of the 
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Departments o£ Biology and Gbemktryj wtibse 
ests lie closeet to the area of bio^mistry, will beeome 
part-time members of the new snbdepaxtmexit. A 
closer integration of the biochemioal interests and 
needs of all students and faculty members should thus 
be achieved. 

The ever-widening applications of bioehemistry, not 
only to medicine but to agriculture, public heallh, 
and to the pharmaceutical, chemical, and food indus¬ 
tries, have created a great need for weil^trained bio¬ 
chemists to carry on research and teaching in these 
fields. 

Dr. L, J. Havas, formerly of the University of Brus- 
selis, Belgium, and at present in Budapest, Hungary, 
has written to L. Marton, of Stanford University, that 
he is attempting to write a book on colchicine and its 
effects and would be grateful to receive all publications 
on this subject. He appeals to fellow workers in this 
same field to send him publications on colchicine and 
related subjects (polyploidiring agents, animal and 
plant hormones, carcinogenic substances, etc.). He 
also requests most recent publications on the methods 
of culture of peniciHium and the extraction methods of 
penicillin. His present address is; Hungarian Agri¬ 
cultural University, Horticultural Faculty, Institute 
of Special Fruit Growing, Nagyboldogasszony utja 45, 
Budapest XI, Hungary. 

Louisiana State University has announced the estab¬ 
lishment of two industrial fellowships in JBOology 
under the direction of Dr. George H. Mickey, associate 
professor of zoology. The purpose of the research is 
to study the effects of petroleum refinery wastes upon 
native fishes of Louisiana streams. A total of $10,- 
560.88 for a three-year period was contributed by six 
oil companies: Cities Service Refinery, Standard Oil 
Company, Shell Oil Company, Pan-American Petro¬ 
leum Corporation, Contmental Oil Company, and 
Chalmette Petroleum Corporation. 

The Institute of Statistics, University of North 
Carolina, announces a statistical summer session to be 
given at Raleigh from 17 June to 26 July. The sci- 
enee of statistics experienced an exeeptioxmlly rapid 
development during the war. The summer session 
staff Jxas been chosen for its ability to present the oew 
methods and concepts authoritatively and efleoiivety. 
Lectures will include descriptions of many reeentiy 
discovered applications of statistics, as Well as 
simple and more complex examples of the better 
known techniques. 

The instructional staff consists of; Dr. C. I. Bliss, 
biometrieian, Connecticut Agricultunid Ekperiment 
Station, and lecturer in biometry at Tide 
Prof. W. G. Coolufan, assoriate dtree^ 





fitiUitelte; Prat, Oertradc Ckm^ flireetof Instit^ of 
Sta^tiefl; l>t« R* A. Department of C^enetiee^ 

Uidreraity of Cambriiige; Prof, G. W. Snedeeor, 6x^ 
rector^ Statii^ieal Laboratory^ Iowa State CoUeg^e; and 
Dr. J, WolfowitEy associate professor. Institute of 
Stodsties. 

Bight courses in statistics will be given, including 
begiiining eourses in experimental statistics, inter¬ 
mediate and advanced courses in design of experi¬ 
ments, statistical basis of biological assay, sequential 
analysis, mathematical statistics, and advanced experi¬ 
mental statistics. Further information may be ob¬ 
tained from the Director, Institute of Statistics, North 
Carolina State College, Raleigh, North Carolina. 

The tenth annivereary of the death of Ivan Pavlov, 
the Russian physiologist who developed the theory of 
conditioned reflexes, has been celebrated in Moscow 
by a joint session of the USSR Academy of Sciences, 
the Academy of Medical Sciences, and the All-Union 
and Moscow Societies of Physiologists, Biochemists, 
and Pharmacologists.— Science Service. 

A Sanitary Engineering and Public Health Research 
Council of Texas was temporarily organized during 
the summer of 1945 by representatives of the univer¬ 
sities and colleges of Texas interested in research per¬ 
taining to sanitary engineering and public health. 
The objectives of the organization are: to promote 
research, to facilitate the transfer of information in 
these fields, and to secure funds for research. 

On 7 Januaiy 1946, a meeting of the Council was 
held at the University of Texas, Austin. During this 
meeting a permanent organization was effeoted and 
a program was presented. Annual meetings were 
planned, with the work of the Council to be carried 
on by oommittees for the eoming year. Committees 
appointed included: Committee on Research Resources, 
with Dean 0. V. Adams, of the Texas Technological 
College, as chairman; Committee on Ways, Means, 
and Endowments, with Mr. Y. M. Ehlers, of the State 
Health Department, Austin, as diairman; and Com¬ 
mittee on Public Information, with Mr. E. E. Mc¬ 
Adams, of the Texas League of Municipalities, Austin, 
as chairman. 

Officers of the Council for the eoming year are: 
Deau W. R, Woolrich, of the University of Texas, 
(dminnan; Dean 0. Y. Adams, vice-chairman; Mr. 
E. B. McAdams, secretary; Dr. J. K G. SUvey, of 
North Texas State Teachers College, and Mr. Y. M. 
Ehlers, members of the Executive C^mittee. 

Papers on recent reseftr(d^ presented at the January 
meeting, dealt with purification of water, algae con- 
typhus fever control, and a fly-control program. 
Eesh^^ projects that migdi^t be sponsored by the 
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of Science and Publications of the Ministry of HeaRh 
in Warsaw, has reported to Science on the present 
status of equipment for medical teaching and re- 
seareh in Poland. His report covers the situation as 
of the latter port of November 1945 and was for¬ 
warded by Dr. Leon Dmoehowski, of the Imperial 
Cancer Research Fund, London, 

The war twice fought on Polish territory and the occu¬ 
pation of Poland during the years 1939-1945 brought 
deid^ruetion to every field of cultural and economic Ufe, 
The cnltnral losses must be placed first in importance he- 
cause in the majority of cases the losses are irretrievable, 
conaideriiig the losses of museum coUections, archives and 
libraries. According to provisional estimates, as far os 
Polish medicine is concerned, Poland has been deprived 
of 70 per cent of the equipment of scientific institates, 
laboratories, clinics and hospitals; in Warsaw the build¬ 
ings too have been destroyed. Eighty per cent of the 
medical libraries and museum collections in Warsaw have 
been destroyed or burnt. 

Before the war the main source from which Polish 
doctors derived their professional and scientific knowl¬ 
edge were the university libraries and the special med¬ 
ical libraries. To the greatest Polish libraries belonged 
the library of the Warsaw Medical Association, founded 
in 1990, which contained 67,000 books and medical 
papers, among them valuable prints from the sixteenth to 
eighteenth centuries. The second, although much larger 
library, founded in 1921, was the library of the Military 
Medical Training Oentre, This library was a most active 
one; it comprised 115,000 volumes, was lending books all 
over Poland, and possessed a department of bibliography 
sending on request bibliography from every field of med¬ 
icine and was publishing Polish medical bibliography. 
The annual turnover was fifty to sixty thousand books. 
Besides these two libraries there existed many smaller 
ones, such as the library of the Chirurgical Society, 
Gynaocological Society, the Society of Hygiene, etc., and 
libraries of university clinics and institutes. Of all these 
libraries only the ruins remain today. In Cracow and 
in one or two other provincial centres the libraries have 
been partially saved. In Warsaw, however, only the 
libraries of the Ophthalmic, Paediatric and Gynaecolog¬ 
ical clinics have been, to some extent, preserved. Alto- 
getlier Warsaw lost irretrievably, mainly through fire, 
twenty-one medical libraries comprising over 550,006 vol¬ 
umes. There is no trace left of the rich museum of the 
history of medicine. It possessed over 16,000 items, such 
os old medical instruments, medals, paintings and valu¬ 
able coUections of old medical documents, manuscripts 
and prints. 

During the fighting in Warsaw all the publishing firms 
and their stocks were lost. This loss is all the more 
painful, as Warsaw was the main publishing centre of 
medical and scientific books. Only a few private libra¬ 
ries belonging to medical men remain. 

This great dearth of Polish medical books has been 
inomsSd through the German order publiidied in 1989 
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forbidding tbo publication of any Polish books or papers, 
including all medical books. The Germans, as is well 
known, also closed all universities. 

The Polish medical men and scientists appeal to their 
colloaguoB abroad for help in the re-equipment of libraries 
with books and periodicals. To facilitate and coordinate 
the help given medical committees for scientific help for 
Poland have been set up in New York, Moscow, Paris, 
Stockliolm and Zurich, lu London the work is centered 
in the Polisli Medical Association. 

Plans for major expansion of the Univej'sity of 
Rochester's Departinent of Physics, including addi¬ 
tions to the physics building at the River Campus, 
equipment, and teach iiig and research staff, were aii- 
noiinced recently by President Alan Valentine. 

The undertaking will constitute the largest single 
addition to teaching and research facilities at the Uni¬ 
versity since the College for Men was moved to its 
new campus in 1930. It is one of the first steps in 
the 10-year program of postwar expansion, particu¬ 
larly in the College of Arts and Science, made public 
by President Valentine last fall. Strengthening of 
the liberal arts and social science fields, chemistry, 
and engineering departments, with additional build¬ 
ings to accojrnnodate enlarged personnel and equip¬ 
ment, is included in the long-range program. 

The announcement follows closely on the return to 
the University of Dr. Lee A. DuBridge, professor of 
physics and chairman of the department, after more 
than five years leave of absence to serve as director 
of the NDRC Radiation Laboratory at Massachusetts 
Institute of Technology. 

A nonrecurrent expenditure of $650,000 has been 
appropriated by the University for an addition to the 
Bausch and Lomb Building at the River Campus, 
Avhich houses the Physics Department, and for new 
equipment. The proportion of the sum to be used 
for those purposes will be determined after recom¬ 
mendations by Dr. DuBridge. Construction will be¬ 
gin a.s soon as materials can be obtained. 

In addition, the physics budget will be double the 
department's prewar outlay to permit additions to 
teaching and research staff, over which Dr, DuBridge 
also will have supervision. 

The Signal Corps Engineering Laboratories have 
recently organized a Micro Optical Section in the 
Components and Materials Branch of the Squier 
Signal Laboratory at Fort Monmouth, New Jersey. 
The section has been equipped with electron micro¬ 
scope, photographic and direct reading and recording 
X-ray diffraction apparatus, photographic and direct 
viewing X-ray radiograph and fluorosoope, grating 
spectrograph, recording spectrophotometer, interfe¬ 
rometer, chemical and petrographic microscopes, ap¬ 


paratus for photomiorography, and other ftseociated 
equipment for studying the physicochemical proper¬ 
ties of Signal Corps materials and components. 
Major Glenn N. Howatt was officer in oiiarge during 
the installation of the section, and Dr. V. F. Payne 
has been civilian chief from its beginning. 

Major Howatt went to the Signal Corps from the 
General Ceramics and Steatite Corporation and has 
now returned to his former position as chief ceramist. 
Dr. Payne went to the Signal Corps four years ago 
from his former position as head of the Chemistry 
Department of Transylvania College. Dr. B. C. Brad 
shaw, formerly at Rockefeller Institute, is in charge 
of electron microscopy and radiology; Dr. Alexander 
P. de Breltcville, Jr., from the Laboratory of Insula¬ 
tion Research, Massachusetts Institute of Technology, 
joined the staff to assume charge of the work in X-ray 
diffraction; Dr. Milton XIreen, formerly with the Bu¬ 
reau of Standards, is in charge of spectroscopy; Mr. 
S. Benedict Levin, formerly with the Bureau of Mines, 
is in charge of optical microscopy; and Miss Pearl 
Anderson, from Transylvania College, is technical 
editor. 

A grant of $1^00 in support of the research work 
of Dr. Abraliam White has been made to the Mendel 
Fund of the Department of Physiological Chemistry, 
Yale University School of Medicine, by the Medical 
Research Division, Sharp and Dohme. 

Farrington Daniels, editorial adviser chemistry 
for Science, has been honored by having the first 
nuclear pile for the production of power named after 
him. Major Gen. L. R. Groves announced 13 April 
1946 that the Daniels Pile will be constructed at Oak 
Ridge, Tennessee. A meeting was held 11 April in 
New York City to formulate plans for organization; 
representatives of the Manhattan Engineijr District, 
Army Air Forces, U. S. Navy, Monsanto Chemical 
(’ompany, General Electric, and Westinghouae were 
present. Charles Allen Thomas, vice-president and 
technical director of Monsanto, will be in charge of 
the project, which is expected to be in operation by 
»‘arly 1947. The design, construction, and operation 
with auxiliary equipment will cost in the neighborhood 
of $2,600,000. The plant is regarded as a pilot plant 
for the production of useful power, and Gen. Groves 
was careful to state that a considerable amount of 
work needs to be done ^^before fissionable material can 
be brought within the range of economic usability/' 

A David Anderaon-Berry Silw-gUt MBdcd, to¬ 
gether with a sum of money amounting to about 100 
pounds, will be awarded in 1947 by the Royal Bomty 
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of Edmbuifli to the person, who, in the opinion of 
the CounoU, has recently produced the best work on 
the therapeutical eifeot of X-rays on human diseases. 
Applications for this prize are invited. They may 
be based on both published and unpublished work and 
should be accompanied by copies of relevant papers. 
Applications must be in the hands of the General 
Secretary, Royal Society of Edinburgh, 22 George 
Street, Edinburgh 2, by 1 December 1940. 

Meetings 

The JV'orih Carolina Acadi^iny of Science will hold 
its annual meeting on 3-4 May 1946 at the North 
Carolina State College of Agriculture and Engineer¬ 
ing of the University of North Carolina, Raleigh. 
This will be the first meeting since 1943. 

l)i\ A. F, Hill, foreign secretary of the Royal So- 
eifdy and recent recipient of the Companion of Honour 
Award, will represent England at a science and engi¬ 
neering Forum honoring the centennial of the birth 
of George Westinghouse, according to Gwilym A. 
Price, president of the Westinghouse Electric Cor 
poration. The Forum will be held in Pittsburgh on 
10-18 May. 

The opening session, on “Science and Civilization,” 
to be presided over by Dr, Robert E. Koherty, presi¬ 
dent of the Carnegie Institute of Technology, will 
include Dr. Isaiah Bowman, president of Johns Hop¬ 
kins University, and George W. Merck, president of. 
Merck and Company and special consultant to the 
War Department. 

Pour aspects of “The Future of Atomic Energy” 
will be discussed the initial day of the Forum in a 
gro^p headed by Dr. Karl T. Comfilon, president of 
Maaeadiusetts Institute of Technology. The group 
will delve into the biological, chemical, explosive, and 
power possibilities of this new form of energy, 

A Nobel Prize winner from Columbia University, 
Dr. T. I, Rabi, will act as chairman at a dinner that 
evening at which Dr, Vannevar Bush, president of 
Carnegie Institution, Washington, and director of 
OSRD, will speak on “Planning in Science.” 

The following morning will be given over to “Bio¬ 
logical Sciences,” headed by Dr. Hugh S. Taylor, dean 
of the Graduate School, Princeton University. Among 
the participants will be Dr. Selman A. Waksmari, 
professor of microbiology at Rutgers University. Di*. 
Frank B. Jewett, president of the National Academy 
of Sciences, will address a luncheon session on “Hori- 
Kons in Communicatiems.” 

The Louisiana Academy of Sciences will hold its 
annual meetings this year on Friday and Saturday, 
3 and 4 May, at Centenary College in Shreveport, 
TiOuisiana, 


Section K is sponsoring, jointly with the Academy 
of World Economics, Pi Gamma Mu—the National 
Social Science Honor Society, and the Army In¬ 
dustrial College, a series of meetings to be hold in the 
auditorium of the National Ardiivcs, Washington, 
D. C., 2 and 3 May 1946. The general subject is 
“Population and Manpower.” The throe sessions will 
be: Thursday, 2: 00 P,M,—“Trends of Population in 
the United States”; Friday, 9; 30 A.M,—“Trends of 
Population in Foreign Areas”; Friday, 2: 00 P.M,— 
“Women in War and Industry.” 

Dr. Benjamin H. Williams, assistant director of re¬ 
search, Army Industrial College, is chairman of the 
Program Committee composed of representatives of 
the cooperating organizations. 

Elections 

Dr, E, 6f. Butler, chairman of the Department of 
Biology, Pri licet on University, was elected president 
of the Board of Trustees of Biological Abstracts at 
the annual board meeting held in New York on 2 
February 1946. Dr. Butler will succeed Dr, A, F, 
Blakeslce, of Smith College. 

At the .same im^eting Dr. Luther II. Evans, Librarian 
of Congress, and Dr. J. J. Willaman, Eastern Regional 
Research Laboratory, U. S. Department of Agricul¬ 
ture, Philadelphia, were elected membors of the Board 
of Trustees. 

Other ofliwu's of the board elected were: Dr. E. W. 
Sinnott, Yale University, vice-president; Dr. D. H. 
Wenrich, University of Pennsylvania, treasurer; Dr. 
Robert Gaunt, New York University, secretary, Dra. 
Butler, Sinnott, and C. N. Frey, of the Standard 
Brands Ijaboratories, New York, were elected to the 
Executive Committee of Biological Abstracts. 

The editorial and business offices of Biological A6- 
stracts, now located in the building of the Department 
i>f Zoology ut the University of Pennsylvania, will be 
moved during the next summer to a separate building 
provided by the University of Pennsylvania to permit 
necessary expansion. 

The American Mathemalical Society elected the fol¬ 
lowing officers, at a meeting in November 1945, for 
terms of two years each: L, R. Ford and Saunders 
MacLane, vice-presidents; W. L. Ayres, R, H. Bruck, 
and A. C. Schaeffer, associate secretaries. The follow¬ 
ing were elected members of editorial committees for 
terms of three years eacli: Deane Montgomery, Bal- 
letin; A. A. Albert, Transactions] J. F. Ritt, Col¬ 
loquium Publications ; 0. E. Neugebauer, MathemaSical 
Reviews] A. W. Tucker, Mathematical Surveys; L. M. 
Graves, American Journal of Mathematics. New mem- 
bers-at-large of the Council for three-year terms ore: 
R. P. Boas, R. H. Cameron, R, V. Churchill, Churchill 
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Eisenhart, aikd A. P. Morse. Prof. M. H. Stone was 
appointed as a member of the Editorial Committee 
of Mathematical Meviews to fill the uncxpired term of 
J, D. Tamarkin. 

The Council voted to hold the summer meeting of 
the Society at Cornell University, at a date to be 
decided later. 

Recent Deaths 

Prof. Amadetis William Grabau died in Peiping on 
20 March, according to tho Geological Society of 
America, Prof. Grabau had resided in China since 
1920. His last visit to the United States was in 1933, 
when he was an invited delegate to the Sixteenth In¬ 
ternational Geological Congress, held in Washington. 

Dr. Henry S. Emerson, 38, assistant professor of 
biology at Amherst College, died suddenly on 8 March. 

German Agricultural and 
Biological Chemists 

Dr. KArl Freudenberg, director of the Institute of 
Chemistry at the University of Heidelberg, was at the 
University, but his institute was not open. For the 
past several years he has been woricing on the chem¬ 
istry of the lignins. Dr, Richard Kuhn, director of 
the Kaiser Wilhelm Medical Research Institute at 
Heidelberg, was working actively with the approval 
of the American Military Government. Dr. Heinrich 
Wieland, director of the Institute of Chemistry at the 
University of Munich, was under house arrest in 
Starnberg, 15 or 20 miles out of Munich. His home 
was occupied by the oflQcer in charge of the local 
American Military Government. Reasons for his 
house arrest were not clear, but so far as I could 
learn, he was not under arrest for political reasons. 

Dr. Franz Knoop, head of the Institute of Physio¬ 
logical Chemistry at the University of Tubingen, was 
still active and in charge of his institute, although 
most of his colleagues were gone. He has been editor 
of Hoppe-Scyler^s Zeitschrift fur Physiol, Chem, for 
many years. The last publications of the journal 
were issued in late 1944, but he was unable to give 
me tho exact month when publication was suspended, 
owing to the fact that the French had “liberated” all 
of his recent volumes, including the unbound volumes 
of 1944. 

Dr. A. Butenandt, of the Kaiser Wilhelm Insti¬ 
tute of Biochemistry at Berlin-Dablem, was working, 
with several assistants, in Dr. Knoop’s laboratory at 
Tubingen in the French zone. His home in Berlin 
had been destroyed and his laboratory damaged. 
However, his colleague, Dr. EUllmans, remained at 
Berlin-Dahlem and was conducting studies with rats 
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on potential sources of vegetable proteins for human 
use when I visited him in Berlin. 

Prof, Kurt Maiwald, Institute of Plant Nutrition^ 
Prof. Werner Wohlbier, Institute of Animal Nutrition 
and Agrionltural Chemistry, and Prof, George Lricon 
and others were still working actively on their regular 
research projects at the Agricultara] High Sdiiool at 
Hohenheim, near Stuttgart, Borne buildings at Hohen- 
heim were destroyed, and most of their mioroseopes 
and research instruments had been removed by the 
French. 

Dr. Paul Koenig, director of the State Tobacco Re¬ 
search Station at Forchheim, near E^rlsruhe, was 
endeavoring to carry on his most important research 
projects without help. Hero also all of the laboratory 
equipment of value had been taken away. His valu¬ 
able collection of books on tobacco, however, was not 
lost. 

Prof, W. Stepp, director of the Institute of Internal 
Medicine at the University of Munich, was under 
house arrest and was being investigated by the Amer¬ 
ican Military Government. His institute and elinio 
were badly damaged. A new edition of Die Vitamine 
und ihre kUniache Anwendung, published with Kuhnan 
and Sobroeder, was published in 1944. 

Prof. K. J. Dcmeter and most of bis staff, of the 
Dairy Research Institute at Weihenstephan, were 
under arrest for party activities. However, the old 
Agricultural High School and Experiment Station at 
Weihenstephan is still staffed by a number of former 
staff members who are still working on their old 
projects. Some of these are as follows: Dr. Fritz 
Reindel (Chemical Institute), Walter Fromel (soils), 
and W. Schropp (plant nutrition). The school was 
occupied by about 300 American soldiers who were 
studying chemistry and agriculture under the general 
supervision of Maj. Bartley P. Cordon, former bio¬ 
chemist from the University of California. He was 
using some of the German professors in seminars and 
special lectures for advanced students. 

Dr. Paul Rosbaud, formerly with Julius Springer 
Publishing House, informed me that' Dr. Otto War¬ 
burg, head of the Institute of Cell Physiology at 
Berlin-Dahlem, was in the American zone at the time 
of my visit but I did not see him. Dr. Rosbaud was 
under the impression that Dr. Warburg might roiarn 
to the Russian zone of occupation and continue, his 
research work under Russian supervision, sinee sil Of 
his valuable instruments and equipment bad been 
moved into the Russian zone. His Berlin-Dahlem In^ 
stitute, which was undamaged, is ooeupied by the 
American Military QovrimmMt. , 

niese facts were obtained a person^ late 
in Dwtehaf 

College), ■ ; 





In the Labor^M^ 


Productioa of Penicillin X in 
“Submerged” Surface Cultures 

BomE Sticb and Robebtson Pratt^ 

Division of Microbiological Beaearch, Cutter Labora¬ 
tories, Berkeley, California 

Several references to the potential therapeutic im¬ 
portance of penicillin X have been published {1, 2, 
3, 6), This compound is of no less interest and im¬ 
portance to plant physiologists and students of mold 
znetaboliam than to the clinician, but unfortunately 
it is not generally available at the present time. The 
apparatus described below is deemed valuable, since 
cultures grown in it consistently produce relatively 
large proportions of this antibiotic agent. The unit 
was originally devised in on attempt to incorporate 
in surface cultures the advantages of the deep-vat 
metibod of fermentation. 

The apparatus is simple in design and may be con¬ 
structed easily. It will produce a continuous supply 
of penicillin for several weeks without restcrilization 
or reinoculation. The essential featur.es are shown 
sohematioally in Fig. 1 (not drawn to scale). 



The fermenter, A, may be made any desired capac- 

ity> and the rest of the apparatus then may be built 

accordingly. A convenient laboratory-scale working 

has Imh made from on inverted 10-liter bottle 

vift Ihe bottom removed. Several inverted trays 

diduBs or aluminum cake pans have been 

f^Aipracti^), 1^, 3t« .. . Ba, are anpported by a 

icm IS^ve ftom the OnWemltr of GaUfomU, 
CoUo^ ^ J^naac^, iau Firandlaoo. 


frame (not shown) consisting of three vertical rods, 
at the inner periphery of the cylinder, which are at¬ 
tached to a horizontal basal plate anchored by suit¬ 
able means to the rubber stopper inserted in the 
month of the bottle. Rubber stoppers or sections of 
heavy rubber tubing slipped around the supporting 
rods hold the trays in the desired positions. The 
cover, C, consists of an inverted aluminum cake pan, 
the inner rim of which is padded with cotton (shown 
by diagonal lines). Aeration is effected by means of 
a separate inlet tube, D, and outlet tube, E, for each 
surface. Tubes and the supporting frame mentioned 
above may be of glass, stainless steel, aluminum, or 
Inconel. Incoming air from cylinders or house line 
passes through the sterile cotton filter, F. The pres¬ 
sure-control device, G, is not essential but is often 
useful, especially when the pressure on the air line 
is subject to fluctuation. If the level of tube H is 
properly adjusted, considerable fluctuation of the 
pressure of incoming air may occur without causing 
serious changes in the fermenter and consequent back 
or forward surging of the fermentation liquor. Sam¬ 
ples are withdrawn aseptically from any desired level 
in the tank by means of a siphon tube (not shown). 
When not in use for sampling, the exposed end of this 
tube may be protected by a sterile test tube plugged 
with cotton. If large quantities are withdrawn, air 
inlet and outlet tubes should be closed until the 
initial volume of liquid has been restored by addition 
of fresh medium. After the mats are well formed, 
almost all of the solution can be drained from the 
tank without interfering with subsequent activity of 
the mold. 

In our experiments the dry, sterile fermenter is in¬ 
oculated by the ‘^dry spore” (4) technique with the 
cover slightly raised at one edge (as for Petri dish 
inoculation), and then the sterile culture medium is 
siphoned into it through the J tube, causing the spores 
to rise and float on the surface of the liquid. During 
the siphoning operation the air inlet manifold and 
the outlet tubes, . . . . Ea, are closed by means of 
pinch clamps. Consequently, as the liquid rises, on 
air pocket forms under each plate, providing a surface 
upon which the mold mat develops. After the fer¬ 
menter is chained with culture medium, the open 
ends of the leveling tubes, ,. ,. (connected by 
rubber tubing to . . . . Eo, respectively), are sub¬ 
merged in water to a depth greater than that neces¬ 
sary to hpld the medium under each plate hi the fer¬ 
menter at the deshred level, and the tubes are clamped 
in Then the pinoheooks oontrolling the several 
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tubes are opened, and each tube, beginning with the 
one from the lowest plate and progressing upward, 
is raised to a point slightly higher than that at which 
bubbles first appear. Following this adjustment, re¬ 
lease of the proper amount of compressed air into all 
plates simultaneously from the inlet manifold is ac¬ 
companied by a steady flow of outgoing air from 
under each plate without a change in the level of the 
medium and without undue agitation of the surface 
of the liquid. As long as the apparatus is in opera¬ 
tion a stream of air continuously passe.s over the 
mold under each plate. During the first three days 
of operation or until penicillin can be detected in 
the liquor, the outgoing air is characterized by a foul 
odor. 

The fermenter, air filter with inlet manifold, siphon 
tubes for introducing media and withdrawing samples, 
and the outlet tubes are sterilized as one unit. Since 
the outlet tubes are under continuous positive pres¬ 
sure during a run, it is unnecessary to provide filters 
for them, but of course they must be connected ster- 
ileiy to the respective leveling tubes. 

In frequently repeated trials with a working model 
of this apparatus, 40-45 per cent of the penicillin 
synthesized by Pmicillinm notatum 1249.B4^ on n 
medium recommended for surface production of peni¬ 
cillin (5) was in.soluble in CHCI,, (two extractions 
in the cold ut pH 2.2) but was soluble in amyl acetate. 
Differential assays were not performed on these sam¬ 
ples, but their solubility characteristics were indicative 
of penicillin X. Yields of 60™70 Oxford imits/ml. 
may be obtained readily in six or seven days on the 
above medium, and moderate-sized portions of ap¬ 
proximately equal potency may be withdrawn at fre¬ 
quent intervals over a period of at least three weeks 
provided the initial volume of liquor is restored each 
time by addition of sterile mediuRL The same strain 
of mold on the same medium in the conventional 
bottle method of surface production run simultane¬ 
ously consistently produced about 85-90 Oxford 
units/ml., 15-20 per cent of which was insoluble in 
CHCI,. 

The mean ratio of CHClJ^ insoIuble/CHClj^ soluble 
penicillins obtained in the apparatus for “submerged” 
surface cultures (about 10 runs) was 0.44. The low¬ 
est ratio obtained was 0.40, and the highest, 0.47. 
The range in conventional bottle production was 
0.14-0.25 with a mean of 0.18. 

Results of a typical run with a 10-liter laboratory 
model of the “submerged” surface fermenter arc 
shown in Fig. 2. For this run the apparatus was set 
up with four plates and was charged with six liters 
of medium. At intervals samples were withdrawn 
from a level between the second and third plates. 

«Th*» struin \h a vnflant of P. KRKL 1249.B21. 


The points on the curve represent the total number 
of units of penioUlin in the fermenter at the time in¬ 
dicated plus the total number withdrawn previously 
for assays, extractions, or other purposes; thus, a 
drop in the curve indicates that destruction of peni¬ 
cillin exceeded production during the period involved. 



The vertical bars show the volume of liquor removed 
and replaced with fresh medium each day. The effc^ct 
of addition of fresh medium is reflected for the first 
time in the assay for the following day. To facilitate 
visualization of this effect the bars have been dis¬ 
placed one day to the right on the abscissa. Thus, 
the volumes recorded for any given day were actually 
added to the culture on the preceding day. 

It is interesting to note that the rapid destruction 
of penicillin evidenced after Day 11 was on two occa¬ 
sions counteracted and exceeded by increased produc¬ 
tion brought about by removal of considerable volumes 
of liquor and introduction of fresh medium. This 
experiment was discontinued at the end of the twenty- 
second day. 

The optimum rate for removal and renewal of fee 
culture liquor for maximum prodnotibn of penicillin 
and of penicillin X has not yet been determined. 
Variables to be considered include geometry of fee 
fermenter, particularly with respect to surf«ee/yol- 






uttie mie of aetaftion, temperature, strain of 

mold, eovnpOBition of the medium, and pressure to 
whioh the mold mat is subjeeted. 
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A Low«reststance Valve and Indicating 
Flowmeter for Respiratory 
Measurements ^ 

Lbslie Silverman and Robert C. Lee 
Department of Industrial Hygiene, Harvard School 
of Public Health 

Nutrition Laboratory, Carnegie Inafitution 
of Washington 

In performing respiratory exchange experiments 
and measurements of respiratory air flow il is impor¬ 
tant that the valves for separating inspiration and 
expiration operate with low air-flow resistance and 
n^ligible back leakage. Dautrebande and Davies (2) 
have shown that the presence of appreciable breathing 
resistance in mask valves may alter the alveolar carbon 
dioxide concentration. Several low-resistance valves 
have already been described iu the physiological litera¬ 
ture, the principal ones being those of Pearce (5), 
Henderson and Haggard {3), and Bailey (i). Most 
of these valves may be suitable for measurements 
under resting or sedentary conditions but are not 
wholly satisfactory for working conditions when maxi- 
mum air flows exceed 75 liters per minute. It is im¬ 
portant to note that the maximum rate of air flow is 
specified here rather than the minute volume. The 
average inspiratory or expiratory air flow is approxi¬ 
mately twice the minute volume during work, and the 
maximum air flows may be as high as three times 
the minute volume because of the shape of the respi¬ 
ratory air-flow curve the time (pneumotachogram). 
The valve described in this article was designed pri¬ 
marily for experiments requiring heavy work rates 
au4 maximum effort either on a treadmill, bicycle 
ergoiUeter, or handl ergometcr. 

In a recant article (^) we described a low-resis¬ 
tance valve (designated as a tubular valve) for use 

waajUjM la part wdar CcntMct No. 

^ betWM the FresSeat mC raloirB rf Harvard CoUeM 
afil t)N»«f 8^ Beiittreh end PeiylopBefit whia 
aMja^ei^^V^eaetbattgr tat the aoenraer of the stateaieiits 


in a reCordiUg insplvatory instrument. While 

this valve was very satisfactory for experiiUents re¬ 
quiring low air-flow resistance and has a resistance 
of 0.1, 0.6, and 2.2 mm. of water at air flows of 25, 
100, and 200 liters per minute, respectively, it is not 
entirely satisfactory when inspiratory and expiratory 



Pig. 1. drawing of low-reBiMtanoe valve cooBtruc- 

tlon. 


measurements are made together because of back leak¬ 
age and air-volume changes on closure. This tubular 
valve was designed primarily to prevent passage of 
expired air into the inspiratory line. The valve de¬ 
scribed below is very low in resistance and also does 
not have significant back leakage. 

The principles involved in the operating of this 
valve are fundamental in the design of respiratory 
valves. Such valves, in order to be low in resistance, 
.should have negligible opening pressure and should 
offer little change in direction so that air-turbulence 
losses are not induced. The valve seating surfaces 
should have a small contact area so that they do not 
adhere to each other when wet. Wet conditions in 
expiratory valves result from condensation of exhaled 
moisture upon the expiratory valve surfaces. Treat¬ 
ment of the seating surfaces to prevent moisture ab¬ 
sorption and wetting aids materially, but not com¬ 
pletely, in reducing the moisture effect; hence it is 
desirable to provide that such surfaces have a mini¬ 
mum contact area. 

Construction. The details of the valve construction 
are shown in Fig. 1. The original models of the 
valve were made of brass with aluminum frames cov¬ 
ered with rubber membranes for valve flaps and glass 
cylinders for valve housings. The present models are 
now made of methyl methacrylate resin (Lucite) plas¬ 
tic. The only parts not made of this plastic are the 
rubber membrane, the rubber housing gasket, the 
metal counterweight, the metal flow indicator, and the 
metal flap phrot. The complete valve, when made of 
plastic, weighs 7.4 o*. (210 grams). The chief ad- 
vantd^ of the plastic material are its light weight 
and transparency. The transparent plastic allows 
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dose inspection o£ the valve while it is in operation 
and counting of roepiratiou rates. 

From Fig. 1 it is apparent that there are several 
mechauioal features which incorporate the principles 
discussed above. It can be noted that the valve flap 
angle is vei-y low (20®), and thus very little change 
in dir(*ction is necessary in permitting air to pass, 
once the valve btigiiis to open. The area of the valve 
flap surface is large, and hence a low pressure will 
exert enough force to open it. The weight of the 
valve flap is offset by the counterweight. This coun¬ 
terweigh I (4 grams) w'as proportioned to give a low 
opening pressure and yet allow an adequate amount 
of pf)siLional movement of the complete valve. Tlie 
seating surface of the valve is limited to the .small 
longitudinal braces and edges of the seat periphery. 
In order to reduce the adhesive effect of the rubber 
membrane when wet, the seating surfaces arc dusted 
with talcum powder. This powder prevents the rub¬ 
ber membrane and Lucite seating surface from Avet- 
ting and also helps to preserve the membrane. The 
Tiflsot valve (6’) also employs a hinged flap over an 
angular scat, but the angle with the vertical plane is 
very slight and the seating surfaces are metal. 

The rubber membrane is very light-weight, thin, 
rubber shi^eting having a thickness of 70 m-. This 
sheeting is cemented to the valve flap by rubber 
cement. We have found that the membranes will, in 
daily use, last from tivo to three months for inspira¬ 
tory valves and one month to six weeks for expiratory 
valves. Severe pressure changes, such as occur at 
heavy work rates when resistance is introduced into 
the breathing line before the valve on inspiration or 
after the valve on expiration, do not affect the valve's 
efficiency. In time these pressure changes tend to 
stretch the membrane until it exceeds its elastic limit 
and does not remain plane. These changes are ob¬ 
viously apparent upon inspection, whereupon a new 
membrane can be cemented in place. The valve flap 
pivot consists of a small length of brass drill rod. 
The bearing .surface is a hole drilled directly through 
the plastic flap slightly larger than the drill rod. No 
lubricant is neoe-ssary for this bearing. 

The air-flow indicator feature of the valve is readily 
apparent from the operation of the valve. The defieo- 
tiojQ of the vane is measured by means of a small scale 
graduated in millimeters and made from thin sheet 
brass (0.25 mm.). The metal indicator scale is so 
thin that it does not offer appreciable resistance to 
air flow. This scale is primarily for the inspiratory 
valve, since fogging of the valve housing walls makes 
reading of the expiratory scale through the transpar¬ 
ent wall rather difficult. 

Valve operatinff characteriatice. The reaistanco- 
and flow-indicating performance curves for the valve 


are shown in Fig. 2. As would be expected, the flow- 
indicator curve is the same on inspiration and on 
expiration (aspirating and blowing air throujl^ the 
valve), since both measurements were made under 
steady flows and inertial effects are eliminated. A 
comparison of the two conditions under pulsating 



FlQ. 2. Keiilstaoce auU Indicator churacterlatic* of com¬ 
plete valve. 

Lower scale—valve indicator rosponBO with Increasing air 
flow. 

Upper scale—valve resistance wltli increasing air flow. 

flow will bo given below. It can be seen from the 
flow-indicator curve (Pig. 2) that the counterweight 
is optimum for performance over the whole range of 
flows from 0 to 250 liters per minute. The curve is 
linear from 0 to 60 liters per minute and also linear 
from 50 to 160 liters per minute. The break in the 
curve at 50 liters per minute appears to be the point 
at which the effect of the counterweight is overcome 
by the pressure of the air stream. The sensitivity of 
the flow indicator can be increased by increasing the 
amount of the counterweight, but this increase will 
lower the air-flow range of the valve. 

The resistance curve in the upper portion of Fig, 2 
was obtained by aspirating and blowing air through 
the valve. The resistance of the valve was measured 
by a tap connected to an 18.9-liter plenum chamber. 
It was found that the resistoni^e so measured by this 
chamber test gave values comparable to actual con- 
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ditions or oonditions HunulatiDg actual breathing, auch 
as a mannequin head provided with a musk and ar^ 
ranged so that air could be drawn into or blown into 
the mask cavity. In order to eliminate the entrance 
loss to the valve and to obtain resistance values corn* 
parable to actual use, a bellmouth or Borda mouth¬ 
piece was placed at the inlet. The valve is usually 
placed in a breathing line and preceded and followed 
by tubing. The bellmouth eliminates the necessity 
of a tap at the inlet of the valve when running cham¬ 
ber tests. When the inspiratory valve is not preceded 
by a recording instrument, gasometer, or other ap¬ 
paratus, a bell mouthed inlet should be used to reduce 
resistance to air flow especially at high air-flow rates. 
This information ia not common knowledge among 
respiratory physiologists. When the bellmouth inlet 
is used, both inspiratory and expiratory resistance 
values agree as shown in Fig. 2. The opening pres¬ 
sure of the valve is less than 0.4 mm. of water, and 
the resistance is approximately 1 mm. of water at 100 
liters per minute. Above 100 liters per minute the 
resistanee increases exponentially, since the counter¬ 
weight is overbalanced by the air flow and the orifice 
type of loss or exponential air-flow loss predominates. 
If the amount of the counterweight is increased (this 
can be done if increased indicator sensitivity and 
less stability to positional chotigeB is desired), then 
the opening pressure and the resistance to air flow 
beyond 260 liters per minute will vary as an oriflee 
loss, since the valve is fully opened at that rate of 
flow. 

A comparison of the resistance of this valve with 
other physiological valves now in common use indi¬ 
cates that it is 10 to 20 per cent of their resistance 
above 76 liters per minute and approximately 30 per 
cent at lower flows. In all experiments with human 
subjects, when sedentary or working, no resistance 
to respiration could be detected when these valves 
were inserted into the breathing system. 

The effect of the housing and the indicator scale 
upon valve resistance is not very significant. This is 
of interest because the valve can be used without the 
housing for expiration if it is not necessary to collect 
the expired air. For inspiration, however, the hous¬ 
ing is always necessary, because it provides a means 
of connecting the valve to the system or mask. Above 
100 liters per minute the housing adds 10 to 20 per 
cent increase in resistanee from 150 to 260 liters per 
minute. The indicating scale offers no significant 
obstruction to air flow. 

Leakage determinations on this valve were made by 
measuring the amount of air passing through the 
valve under conditions of inoreaBing negative pres¬ 
sure. The range of pressures used oorresponds to 
those which may be encountered in physiological ex¬ 


periments With ret^atory apparatas. The valve 
leakage increases with increasing negative pressure, 
but the leakage is not appreciable (less than 25 ml. 
per minute) even at 40 mm. of water negative pres¬ 
sure. Dynamic leakage was obtained by a new method 
to be described later. This method measures the leak¬ 
age throughout the breathing cycle by means of a new 
apparatus in conjunction with a respiration pump 
simulating actual respiration. The value obtained for 
dynamic leakage under conditions which correspond to 
sedentary and working subjects is of no signifloance 
in re.spiratory measurements since it is less than 0.2 
per cent of the tidal volume. 

The accuracy of the indicating scale as a means 
of estimating maximum air flow was checked under 
dynamic flow conditions by means of the dynamic 
air-flow instrument described by Lee and Silverman 
{#). The valve with indicating scale was placed in 
scries with the air-flow instrument and several valve 
air-flow scale readings were noted for various volume 
and rate settings of a respiratory pump. The tidal 
volume and respiratory rate of the pump were ad¬ 
justed within the range of human respiration. The 
indicating scale was calibrated at steady air flows, 
os shown in Fig, 2. A simultaneous scale reading 
and air-flow photographic record were taken for four 
or more respirations for each inspiratory and expira¬ 
tory air-flow condition. 

From these measurements it was observed that the 
indicator scale will give maximum flow readings to 
within 10 per cent, based on the mean of five or more 
observations. At high respiration rates the error of 
the valve indicator increases because of the greater 
inertia effect. The fact that almost all valve readings 
are greater indicates that inertia is present. At very 
low respiration rates this inertia may reduce the read¬ 
ings below the true air flow. There does not appear 
to be any significant difference between inspiratory or 
expiratory measurements although, as mentioned 
above, expiratory measurements on human subjects 
are difficult beoauae of fogging of the valve housing 
by condensation of expired moisture. Simultaneous 
measurements were also made on a sedentary human 
subject who voluntarily controlled his breathing. 
These measurements gave comparable results to the 
pump measurements. 
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Later s to the E^tor 


Degtmdation of Strepconiydn and the Structure of 
Strcptidine and Streptaminc 

Beoently tbe degradation of ^treptoniyciu to a digua- 
nido baflo (Htroptidinc) and the correepouding diamino 
compound (Rtrcptamine) waa described, and evidence was 
prcflontod Unit stroptiimine is oitbor a 1,3’ or 1,4’diamino- 
totrahydroxycycloheiaiiG (Scicneef 1946, 103, 53-54). 
Convincing data have now been obtained supporting the 
former structure. Oxidation of N,N-dibonzoylstrepta- 
mine with periodate yields a substituted five-curboii 
dialdeh 3 ^do (I) (m.p. 130-131^ C,) which appears to 
exist in a hydrated cyclic form (l,3,6-trihydroxy-2,4-di* 
benaoylamiuotetrahydropyran). The triacetyl derivative 
of 1 is a beautifully crystalline substance (m.p, 217° G.). 
Oxidation of I with bromine water yields a dibenzoyb 
aminohydroxyblutaric acid (m.p. 197-198° O,)* These 
products are to be expected from 1,3-dianunotetrahydroxy- 
cyclohcxane but not from the 1,4*diamino isomer. Hence, 
these data, in conjunction with the previously presented 
evidence, establish the structure of streptamine as 1,3’di- 
aminO’2,4,5,6-tetrahydroxyeyclohoxane. Streptidine is the 
corresponding 1,3’diguamdo compound. 

Streptamine is optically inactive and probably repre¬ 
sents one of the eight possible meao forms. Correlation 
of tho configuration of streptamine with that of meBo 
inositol is an interesting problem with which we are now' 
engaged. 

H. E. Carter, R. K, Clark, Jr., 8. K. Dickman, 
y. H. Loo, P. 8 . Skill, and W. A. Strono 
Xoyr.ff 7><i?>ora/ori/ of Chf^mutrp^ Vrbana, }Ili7ioiii 

Scientihe Research and National Welfare 

H. 8. Beed {Soiencef 1946, 102, 624) apparently writes 
in behalf of the Executive Committee of the Pacific 
Division of the A A AS and makes certain statements to 
which one might take serious objection. The eonciusion 
of his letter roads as follows: ^‘Eor the first five years 
the Board of Koeearch and Development could utilize 
existing laboratories. No greater mistake could be made 
than to spend large sums at present in the construction 
of Federal laboratories. It would be much better to 
make grants of funds to private industrial laboratories 
or educational institutions under the supervision of tho 
Board of Directors. It will take nearly five years for 
the board to prepare an adequate program for research. 
In its essence, men and their intellects are the important 
things in research rather than lofty buildings. I am 
not in favor of haying the research funds spent in the 
existing laboratories of the Federal Government because 
I do not believe that there are now men In those labotu- 
tories who are capable of directing basic scientific re¬ 
searches, except in a few eases." 

The undersigned, in the belief that the somewhat un¬ 
fortunate wording of the above statement was not in¬ 
tended to he taken literally, is writing tliis letter for the 


purpose of clarification of the terminology used, in the 
hope that this clarification will have suffloient ciretUation 
through the inediu^i of Science to rectify the unfor¬ 
tunate impression which a misunderstanding of termi¬ 
nology implies. 

As a pure academic scientist, the undersigned (in his 
capacity as reserve officer in tho U. 8. Navy) baa iHion 
clbsely associoted with aspects of the problem of national 
scientific welfare in connection with national defoniK). 
In an attempt to clarify this problem tho undersigned 
published an article entitled * ‘ Naval research in peace 
and. war (Proo. nav* /nAf., 1945, 71, 1169). In this 
article some clarification of the terminology and the 
necessity for adequate support of Federal research labo 
ratories for national defense were set forth in detail. In 
what follows the essence of this analysis, pertinent to 
Prof. Heed's letter, is presented with tho hope that it 
will serve to clarify the situation'. 

What Dr. Heed and many others do not appreciate is 
that there is much more to the question of industrial 
and national defense research than is impUed In tho 
pure scientists' view of research. Tho undersigned has 
chosen to classify three aspects of the seientifio research 
as it affects national welfare. Those are: (1) the pure 
or fundatnenial reaearoh which leads to an understand¬ 
ing of the laws of nature, the discovery of new facts 
and laws, and the theoroticnl development of that knowl¬ 
edge; (2) the hatric research as it applies to industrial 
or military development involving basic studies of the 
fruits of fundamental work to determine their potenr 
tialities antecedent to application; (3) the applied re- 
search and development. 

Each of these phases is essential to national welfare, 
and each has its own specific requirements and qualifica¬ 
tions. Thus, fuTidamental research must be unrestricted 
as to problems, mode of attack, scope, freedom of pub¬ 
lication, etc. It is vital to the country’s welfare, for 
whatever nation is paramount in fundamental research 
will also excel in the other phases. Tho logical place 
for this work is primarily in the academic environment 
and perhaps in a few specially equipped industrial and 
government laboratories. Primarily, government labora¬ 
tories are intended to furnish research of types snore 
immediatety profitable to the Nation 's needs and Wel¬ 
fare, which must in some degree limit the amount of the 
often wasteful effort which goes into pure or funda¬ 
mental research, 

Pasio research is usually somewhat more expensive. 
It requires larger fields for application and test and is 
definitely the concern of academic engineering schools, 
industrial laboratories, and the Federal (^Vemment 
laboratories. It perhaps should not have too many to* ' 
strietions on freedom of effort, method of attack, land 
freedom of pubHeation. Eowevet, in many quostidde 
vital to the Nation welfare there may be nrgmit imed 
for secrecy or elassifieatiom This poi^ is o;ftsdDi Ov^ 
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looked* Budii elMided raenaroh ie islnucal to the eplrit 
Of aoftdemie institatioafl. Beeauee of this iufloenoe as 
aa the difficulty ia malntexumce of eecurity, except 
in the aoadexnie englneerlng^field where free pubUeation 
flhould be required, this work should not be done in such 
iustitutioua* 

The appUed resaareh and derelopmont of devices is 
obviously the sole concern of Industry and the Federal 
Oovemmeut. It is far too costly to bo carried out in 
academic centers and is definitely of utilitarian import. 
Some of this material can and must be published, at 
propitious stages of development. Other aspects of this 
work, both in industry and the Oovernment, must be kept 
restricted for security purposes* The writer, being 
familiar with tbo defense aspects of the problem aa it 
affects the Navy, is convtuced that while part of the 
h<uie rewarch on such measures can be farmed out to 
industry, it is essential for security reasons as well as 
for the proper development of the devices that such 
work be carried out in laboratories directly under the 
Jigoncios involved. 

This statemont follows, since the industries are not 
operated directly for the public and have their own 
interests and problems, and is based on ezperionce. The 
need of Foderally controlled laboratories applies equally 
to basic studies such os those carried out by the National 
Rureau of Standards and the IT. S. Department of Agri¬ 
culture, irrespective of whether the material is classified 
or not. Ezporionce has shown that under these con¬ 
ditions the only solution is to endow the national defense 
agencies and other Federal agencies charged with specific 
problems sufilciently to insure the national welfare. Such 
endowment and support is vital to the national welfare 
and must receive its share of support with otlier research 
activittes. 

The undorsigned cannot agree with the statement of 
Dr. Beed ia saylxtg: ''I do not bolieve that there are now 
men in those laboratories who are capable of directing 
boaie scientific researches, except in a few cases.' ’ This 
is quite contrary to the experience of the writer, which 
has been far from limited, even if the writer's term 
<^fundamental" replace the word "basic." Thoro are 
many highly able and brilliant research men capable of 
fundamental research work in these laboratoiies. That 
they have not done much work of this character resultH 
from the fact that they are employed for other purposes 
and do these well. 

It la admittedly true that Federal scientific agencies 
have suffered under severe handicaps in tho past, such 
as low salaries for the more highly placed teehnical 
persennsl, difficulties in employment conditions by Oivil 
Service reitriotlons, and budgetary restrictions. These 
are Conditions that should, and will, be improved. How* 
over, it does not assist in improving the situation or in 
eneenraging good men to assist in the necessary Federal 
Gosumment conduct of researeh to have such statements 
ns tkese of the Executive Committee of the AAA6 broad- 
saot. 

LaOHOED B* Loan, 

Pm/sasof of FhpiieM 



In Soisftce (1^45, 102, 334*-a35), the writer published 
an artlele entitled "Temperatures in some deep wells in 
Pennsylvania and West Virginia. " A study of the data 
indicates that, in general, the rate of increase in degrees 
Fahrenheit, per unit increase in depth, becomes greater. 

It has been suggested that the lower temporatures of 
the recent ice age might be responsible for this phe¬ 
nomenon. The tundra regions of the high latitudes in 
Asia and North America are frozen, at present, to depths 
of hundreds of feet and in northern Bibeiia to a thou* 
sand feet or more. The wave of low temperatures of 
the ice ago may be working its way to still lower levels. 
It is reasonable to suppose that a large area in the 
United States, during the ice age, was frozen to eonsid- 
(Table depth. This might explain the lower rate of 
increase in temperature per unit of depth nearer tbo 
surface than at greater depths. 

Karl Vbe Steko 

College of Wooster, Wooster, Ohio 

Consultant Articles 

The purpose of this letter is to suggest a method by 
which scientific evidence may be tested to determine its 
validity. It is a common observation that some long- 
(isiablished misconceptions may prevent the acceptanoo 
of new observations and thus impode the progress of 
science. Granting this to be true, science needs fact- 
finding boards to determine whether or not the evidence 
proseiitod is sufficient to support a now hypothesis 

The discussion of scientific reports at meetings may 
uir ». subject to a certain extent, but generally this is 
inadequate to test the correctness of new evidence. Those 
workers who might be able to judge thei results rarely 
express a definite opinion because they wish to have 
more time for thought and possibly for experimentation. 
After leaving the meeting, thoir own problems again 
occupy all their attention, and so acceptance of a new 
(oncept may be delayed year after year. 

The "consultant article" appears to offer a solution. 
By this means an investigator who decides to submit his 
observations to a searching analysis can determine 
whether or not evidence supporting his hypothesis meets 
the approval of authorities in his particular field. 

The method of setting up consultant articles has been 
used in various forms in the Journal of Dental Sduca- 
iion, in which more than 30 such articles have appeared 
sineo 1989. Even textbooks lend thomselves to this 
method of authoritative presentation. B. Orban, together 
with 18 other authors, prepared a work (Orol histology 
and embryology, St. Louis; 0. V. Mosby, 1944) in 
which each chapter was written by an authority, the 
entire text then being submitted to aU authors a num* 
Yjor of times for revisions, additions, and deletions. 

Experience has shown that the author of a consultant 
article must present his evidence clearly and briefly. 
The principal issue must be focused definitely to limit 
diaemwdon to major data. This can bo done by re* 
fertinif a number of questions to the consultants whirii 
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are pertinent to the controyerual xoateria!. I'hese ques' 
tiouB abould be so phraied that they require dodnite 
answers, such as ''yes,"no,'' or "possibly true." 
When a consultant answers in the negative, he is asked 
to present evidence to support his contrary opinion. The 
discussion of consultants may be rounded out further 
by including their opinions of the paper as u whole and 
stating their approval or disapproval. 

The number of consultants necessary to present a 
good discussion varies. Usually 5 or 6 arc sufficient, 
although the discussion concerning a generally held mis¬ 
conception may require as many as 15 or 20 consultants. 
After conference with the author, consultants are se¬ 
lected by the editor of the periodical in which the article 
is to be published. If the author selected as consultants 
only those whose views agreed with his, he would defeat 
his purpose. He must consider authorities of contrary 
opinion a well as those in agreement with liim. It is 
clear that the opinion of the renders will depend greatly 
on the pnsviously published views of the consultants. 
The principal purpo8(j of consultant articles is to ascer¬ 
tain whether or not the> available evidence is sufficient 
to convince those men who, in the past, have held con¬ 
trary views. 

When all consultants have submitted their discussions, 
the author has the privilege of answering their criti¬ 
cisms, He often finds this opportunity highly instruc¬ 
tive. The author may note that (1) a certain phase of 
his evidence is not quite as conclusive as he believed; 
(2) the evidence was unknown to some consultants; (3) 
some of hie statements have been misinterpreted by 
consultants due to lack of clarity; (4) photomicrographs, 
charts, graphs, or other material used as evidence sup¬ 
porting his findings were insufficient in number or not 
sufficiently clear to gain conviction. All of these data 
may be discussed by the author in order to interpret 
and correluU^ all opinions. The closing discussion should 
be brief, yet siifficiontly comprehensive to allow the busy 
reader to gloan from this concluding statement an Idea 
of the status of this controversial subject. 

Past eiperionco has shown that consultant articles 
can bo made highly authoritative and inatruetivo. By 
moans of cooperation between the leaders in specialized 
fields, obsolete material may be eliminated more rapidly 
and the value of new hypotheses tested, resulting in the 
more rapid progress of science. 

Ohables F. Bodeokeb 
/School of Dental and Oral Surgery 
Columbia University Medical Center, New Torle City 

Research Service Laboratories 

As research grows more specialized the methods used 
become more complex, and progress in one field is in¬ 
creasingly dependent on advances in knowledge and 
techniques in other fields. Scientists find it increasingly 
difficult, however, to keep informed concerning current 
dovolopments in their own fields, and practically impos- 
siblo to keep up with advances in other fields. Thus, 
it seems that just at the time when our dependence on 


other fields is inereasting, our ignorance of them is height¬ 
ening. This situation emphasizes the importance of co¬ 
operation and consultation between departments. The 
advantages of being able ta consult with competent ad¬ 
visers concerning the planning of efficient experiments 
and the construction of reliable apparatus are obvious 
to ail who have ever developed research programs. Much 
time and money are wasted trying to improvise appara¬ 
tus because no expert is available to give advice or to 
build reliable apparatus. Probably even more time and 
money are wasted on poorly designed projects which 
yield inadequate and inconclusive results, but which, if 
properly planned, would have yielded satisfactory re¬ 
sults with the expenditure of less time and money. 

While we usually find our colleagues in other depart¬ 
ments willing to advise us, we generally consult them 
with some reluctance because we know that they could 
spend their time more profitably on their own problems. 
This situation might be remedied by the establishment 
of what Klopstog calls "laboratories of instrumontol- 
ogy" to assist investigators in developing better meth¬ 
ods and apparatus for research (Science, 1945, 101, 569). 
The program proposed by Klopsteg is too elaborate and 
loo expensive for any but the largest universities, but 
much can be done to increase the efficiency of research 
ill institutions of moderate size by supplying a few of 
the more essential services. 

Perhaps the most useful service is an adequately 
equipped instrument shop, supervised by an ingenious 
and cooperative instrument maker. In view of the in¬ 
creasing use of electronics and electrical instruments of 
all sorts, a consulting physicist with special training in 
electricity and electronics is highly desirable. The ser¬ 
vices of a glass blower are often needed, but individual 
conditions would determine whether or not an institution 
of moderate size can afford a full-time man. One solu¬ 
tion is for two adjacent institutions to cooperate by 
sending all their work to a shop maintained by one of 
them. Another essential service is a statistical labora¬ 
tory in charge of an expert in the design of experiments 
and the analysis and interpretation of data. Such a con¬ 
sultant can add greatly to the efficiency of research by 
eliminating the waste of time and money resulting from 
poorly planned experiments. While most investigators 
have a fair knowledge of experimental techniques, few 
have had adequate training in planning experiments and 
evaluating the reliability of data. Various other forms 
of service can bo developed to fit the needs of research 
in particular institutions. 

Probably most institutions have some of the servioes 
mentioned, but in only a few instances are they specifi¬ 
cally organized to serve investigators in all departments. 
Service laboratories should ordinarily be administeTed 
by the departments to which they are naturally related. 
Investigators using them should be charged for the time 
and materials used on their projects. Free services are 
never as much appreciated as those which must be paid 
for, and a charge prevents a few sdf-eentered individuals 
from completely monopolising the services of a labora¬ 
tory. 
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It should be emphasized that the saceess of such 
laboratories depends largely on the training and person¬ 
ality of the men in charge. Not only must they be well 
informed in their own fields, but they must have broad 
interests, ingenuity, curiosity, and a real desire to co< 
operate with tlielr colleagues in other fields in solving a 
wide variety of problems. 

Paul J. Krausk 

Department of Botany, Duke Vnivereity 

On Introductory Biology Courses 

In the recent discussion of the nature of the elemen¬ 
tary course in biology reported by Dr. Hamburger 
{Science, 1945, 102, 611-513), consideration was given 
to the problem of whether a single course in general 
biology should be given for all students, general and 
professional, or whether a special course should be sot 
up for the latter. At Stanford University both methods 
have been tru?d, and the author has taught under both 
plans. The staff has been sufficiently largo to allow 
two introductory courses, so the choice has depended 
upon the performance of the students. Our plan and 
experience might therefore be of interest to others. 

Stanford was one of the pioneers in giving a general 
biology course designed primarily for the Ubcrul arts 
student and organized along lines quite different from 
the classical courses in botany and zoology (U. L. Bur¬ 
lingame and E. Q. Martin, Science, 1920, 51, 452-455). 
This course and its successors have used the principles 
of biology and their corollaries as the basis of organi¬ 
zation. Thus, the broader concepts of biology are em¬ 
phasized as the basis of an understanding of the func¬ 
tioning of the human body and the place of man in 
nature as one of the animals in a community of organ 
isms. 

On the other hand, such a course, while excellent for 
the liberal arts student, may not necessarily be the 
beet beginning for the person who, by virtue of high 
school training or a strong interest in organisms awak¬ 
ened la some other way, already has a fair ^mderstand- 
ing of the general concepts and is anxious to begin 
directly on his professional training. In two attempts 
to put all students together—^majors in biology, pre¬ 
medical and liberal arts students—we have had this 
brought to our attention strikingly. The pace necessary 
for the newcomer is too slow for the student already 
introduced to biology. The repetition of the same ma¬ 
terial as he had in high school is not most stimulating 
to him. On the other hand, accelerating the course or 
making it more intensive soon carries it beyond the 
ability of the newcomer. Segregation of the majors 
and premedieal students into a special advanced labora¬ 
tory section helps but does not solve the problem, for 
the lectures are still aimed mainly at one group. As a 
result of these experiences the professional and premedl- 
cal students were allowed to elect plant and animal biol¬ 
ogy instead of general biology. IMs most of them did, 
although some, feeling the need of orientation, took 


general bictegy. Both routes are allowed to serve as 
an introduction to the advanoad professional courses. 

In the introductory plant and animal biology courses 
the plan has been to introduce the student to the major 
plant and animal groups, their behavior, nutrition, struc¬ 
ture (gross and histological), life cycles, and evolution. 
In BO far as is feasible, principles of adaptation, dis¬ 
tribution, homology, recapitulation, evolution, and hered¬ 
ity are considered when the material favors their dis¬ 
cussion, and the cell theory serves as a unifying principle 
throughout. 

Ilie professional and premodic>al student does not re¬ 
ceive adequate training in all the principles of biology 
in his introductory plant and animal biology courses, 
since time is inadequate for this purpose. On the other 
hand, by the time he finishes a good advanced sequence 
in his professional field ho will have been introduced to 
all the principles of biology, each strongly reinforced 
by a body of data far in excess of that possible in the 
general biology course. If he still needs a general treat¬ 
ment of tlio principles of biology and their application 
to man, a course on the senior level, encouraging him 
to focus his attention on the principles and to weld these 
into a philosophy of biology, might serve his needs far 
better than time taken out at the elementary level. 

Such a double entry into biology may require more 
staff, and it taxes the type of adviser who wishes to 
rubber-stamp all college entrants. Inasmuch as the 
entrants are diverse in ability, background, and training, 
w’hy not recognize and take advantage of this diversity 
ns well as of the differences in objectives and subse¬ 
quent training an individual is to received While all 
members of our own staff arc not in complete agreement 
on this arrangement, practice has borne it out as prefer¬ 
able under local conditions. It would be interesting to 
know the experience of others in this regard. 

Arthxte C. Giese 

School of Biological Sciences, Stanford University 

Support of Scientific Research 

In reading the various interesting and stimulating 
discussions of different aspects of the proposed national 
legislation for the support of scientific research, there 
is one phase of the problem that seems to me to have 
been largely, if not entirely, overlooked. This is the 
educational value to a democracy derived from the in¬ 
dividual support of such work. There has been a well- 
organized effort in this country to emasculate the emo¬ 
tional and participative factors in individual charity and 
philanthropy. 

Community chests with pooled and budgeted objectives 
are undoubtedly, on paper, an efficient method of giving. 
By the conduct of a single campaign covering many 
needs it effectively obviates the necessity of the donor 
investigating and considering the individual needs. It 
is a soporific to individual responsibility and tries to 
make giving an easy and comfortable process devoid of 
any unpleasant realities that make the donor even tem¬ 
porarily uncomfortable. It kills thought and, with 




thought, imagination. It attempU to to for charity 
toward one neighbor what many of the organiEed re¬ 
ligions have done to man's thoughts about a deity, 
namely, znako them less a personal and more an organi¬ 
sational responsibility. 

Support of education and of research by taxation is 
much the same sort of process. One's taxes are rarely 
itemized in proposed expenditure although analyzed ad 
naufteam in origin of income. When one's Federal taxes 
are paid, porsonal interest in their expenditure promptly 
and unfortunately ceases for the average man unless 
some dagrant abuse or scandal is later unoarthod or 
unless they are abruptly or extensively increased. 

This country sorely needs more, rather than less, in- 
dividunl appreciation of its educational and research 
problems. It can gain this end best by forcing greater 
rather than less, individual participation in raising funds 
for those purposes. 

The experience of the American Cancer Society is a 
large enough example of this principle to be significant 
and impressive. This Society has long recognized that 
cancer obviously and insistently requires individual re¬ 
sponsibility, knowledge, and action for its ultimate con¬ 
quest. The Society has gone far along the road toward 
arousing the American public to its essential part in 
the fight against this disease. .The effort has required 
time, hard work, and faith in the average American 
citizen. It has, however, begun to prove its soundness 
by the results already obtained, and its permanency by 
the increased evidence of autocatalytic increase in inter¬ 
est by the public. 

A democracy which could and did obtain its support 
of scientific rcs<mrch in the same way would send the 
roots of intoUigont, personal giving deep into the soil 
of its citizenry. These roots in turn would make that 
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soil more porous to education and more fertile in eon- 
tiibuting succeeding generations of better-equipped and 
more cooperative men and women who would understand 
more completely and naturally their duties as citizens 
of a free state. 

Government support of research involves no new prin¬ 
ciple. It has a long and distinguished record of achieve¬ 
ment to its credit. It can well be greatly extended and 
broadened. It is only when it becomes too regimented, 
circumscribed, or handicapped by administrative meth¬ 
odology that it becomes dangerous in just the same way 
that these same impersonal and overorganizational fac¬ 
tors can endanger individually supported research. 

There is a very real place for government support of 
research but it might well be in cooperation with in¬ 
creased private and individual effort. Neither system 
alone is as strong as a combination of the two, for when 
both exist together there is a chance to oomparo the 
results and to supplement one another where mutual 
interests are involved. Bach can learn by the mistakes 
of the other. Each can use the experience as a valuable 
''laboratory course" in the relationship between indi¬ 
vidual and Federal responsibility. 

The main point is that both governmental and private 
support of research need and must have a continuing 
individual educational emphasis so that both may con¬ 
stantly be more intelligently and uxuversally supported 
by citizens who know what they are supporting and why. 

The time to establish this principle is now. If we 
delay wo shall find it increasingly difficult to introduce 
it at a later date. 

C. C. LittiaB 

Roscoc B. Jackson Memorit^l Laboratory 
Bar ffarhor, Maine 


Book Reviews 


Pulmonary edema and htfiammation, Cecil K. Drinker. 
Cambridge, Mass.: Harvard UnJv. Press, 1945. Pp. 
viii 106. (Illustrated.) $2.50. 

This book is of particular importance because it is 
the only publication at present available in which the 
factors involved in the excessive accumulation and dis¬ 
tribution of fluid within the pulmonary system are pre¬ 
sented. Observations based on experimental technics 
devised by Drinker, Warren, and their associates for 
determining quantitatively the pulmonary lymph flow in 
the dog form the groundwork for a discussion of the 
mechanisms of pubnonary edema and its treatment. 
Four of the five chapters are based on the Nathalie Gray 
Bernard lectures given by Dr. Drinker at the Bowman 
Gray School of Medicine. A fifth chapter on artificial 
respiration completos the book. 

The anatomy and physiology of the lung are discussed 


in relation to transudation. It is pointed out that tiie 
pulmoxiary capillaries, unUhe all other capillaries, depend 
for their oxygon supply on air reaching the individual 
alveoli and not on arterial blood. The presence of fluid 
in the alveoli or bronchioles excludes air and thereby 
produces anoxia of the involved pulmonary ei^illariee. 
Experimental observations in the dog are presented in 
detail and interpreted to show that anoxia produees ex^ 
cessive leakage of fluid from the pulmonary eapiUkrieSi 
whereas increased capillary pressure does not readily 
cause recognizable pulmonary edema. The puimemary 
lymphatic system in the dog is extensive and drains into 
the right sabclaTion vein by way of the right lymj^iatl^ 
duet. The right lymph duet is tmall and limiU the fate 
of puhttonary lymph flow. A new drug^ related to 
urea^ which is capable of produriiig pulmonary 
wae used to demonstrate the inadequacy of the 




syit9m in the dog as a meanB of romoviag eiceogsiTe 
iLmonmtft ot fluid from the lung. Variationa in lung 
mbvamont and ex{>iratoT 7 and inepiratory recdstanees 
wene found to aifoet Ute rate of pulmonary lymph flow. 
There ie an oxoollent critique of various methods of 
artifldal respiration in which a strong stand is taken 
against the use of mechanical resaseitators. 

Dr, Drinker recommends the administration of oxygen 
under higher than atmosphorie pressure for the treat* 
ment of pulmonary edemSf on the ground that the added 
pressure will oppose filtration from the pulmonary capU* 
laries. To this reviewer it does not appear that the 
application of the recommended 6 cm. of water pressure 
at the mouth of a patient will oppose capillary Ultra* 
tion to a significant degree. Wo have found that the 
pressure available for opposing capillary filtration caU' 
not be assumed to be equal to that applied at the mouth, 
since roughly half of the applied proasuro is transmitted 
to the intrapleural space^ this transmitted portion in¬ 
creasing the pressure in the pulmonary artery and vein. 
It is improbable that the resulting pressure increase, 
which wonld amount to 2 to S cm. of water, would exert 
significant counterpressure to oppose capillary filtration. 

A discussion of the pathogenesis of pulmonary edema 
in man is a difficult one to write at this time, because 
blood pressure in the pulmonary capillaries, oncotic pres- 
sure of the plasma proteins in the pulmonary circulation, 
and tissue tension have not been measured quantitatively 
in man, nor are the factors governing variations in the 
passage of fluid through the capillary wall understood. 
Perhaps the application of the right heart catheteriza¬ 
tion technic in man will be productive of significant 
quantitative data on pressure relationships in the lesser 
circulation in relation to the problem of pulmonary 
edema. Dr. Drinker has performed a difficult task well. 
Pvfmonurj/ edema and tn/tam7aatton is stimulating and 
fills a gap in medical literature. The book is highly 
recommended. 

HEaSEKT Chasih 

Neio Yorh University College of Medicine 

Insect en ssccimsst of the food habits of insects. 

Charles T. Bnses. Cambridge, Mats.: Harvard Uoiv. 

Press, 1946. Pp. xxvi + 466. (Illustrated.) $9.00. 

In this book the author presents an account of the 
food habits of insects which, is very comprehensive in 
coverage and quite readable. Kaeh chapter is supple¬ 
mented with an excellent bibliography of the special 
subject under discussion, thus bringing together a groat 
many resonrees for the student of insects not hitherto 
of easy access. 

book does not, os might be expected from the 
title, go into the chemical phases of insect food or into 
isiseet metabolism, which might have interested some 
sthdenta more, but whibh would have made the book less 
interesting to the inquiier about insect food hatdts. 

chapter on nbtmdanee and diversity of insects as* 
Ms^les humy esUmates of insect p<qmlatione under 
ifpoeifle eondil^ns. The ett^madOtts numbers per 


acre in man^4^ dllmse ^imaies Would be hard to believe 
if they ware not the conseianttos estimates of many 
observers. Dr. Brues then proceeds to analyze the food 
habits in relation to structure and environment, follows 
with separate chapters on the herbivorous insects, the 
gall makers, and the predators and parasites. An 
interesting chapter is that on the use of fungi and 
microbes as food of insects, and the insect symbiosis 
with such microorganisms. This is a subject seldom 
treated in textbooks, and consequently the long bibliog* 
raphy will bo of groat use. The parasitic insects arc 
divided into the external parasites of vertebrates and 
the internal parasites of insects and vertebrates. The 
final chapter considers the insects as food of tnlero- 
organisms, of insi^etivorous plants, and of lizards, am¬ 
phibians, birds, mammals, and man. 

On the whole, this is a very useful book, packed with 
information and references to stimulate further research. 
It will be invaluable to lecturers. 

W. Dwight Pieece 

Los Angeles County Museum 
Lo 9 AngeleSf California 

Dporine color perception testing and training charts* 

(Vol. 1: Testing charts; Vol. II; Training charts.) Is¬ 
rael l>vorine. Baltimore: Israel Dvorioe, 1944. $29.00. 

This work consists of two volumes of color plates and 
a brief pamphlet of instructions. Although the jacket 
states that these are *'the first set of pseudo-isochromatic 
charts developed by an American/* the construction of 
the plates follows that of the Ishihara, Babkin, and 
Stilling plates, retaining most of their faults but lacking 
valuable diagnostic features of the older plates. It ap¬ 
pears that the fundamental researches of the last half 
century, including those of Pitt, Wright, and Judd, have 
been ignored. 

The Introduction states: *^Tho colors of these charts 
are based on the subtractive color theory; that is, that 
the primary colors are red, yellow and blue. . , This 
is a useful working principle for mixing printing inks, 
but it bears no relation to the design of a color system 
which diagnoses color blindness. 

The claim that the system '^selects individuals who 
are not color blind but who merely become visually con¬ 
fused by certain color combinations" is a dangerous 
play on words. The Navy, for instance, cannot afford 
to use men who visually confuse** red and green light 
signals. 

It is claimed that the second volume is useful in the 
training of color vision. There is no doubt that men 
can bo ‘‘trained** to improve their scores on pseudo- 
isochromatic tests, but there is no indication that men 
are less color blind as the result of such training. 
Bather, this proves that such tests are defective as mea¬ 
suring instruments. The not result of the present wide¬ 
spread teaching of ‘ ‘ how to pass the platos * * is monify 
that better and less leamable methods for testii^ color 
vision will be developed and substitntod. 

Dean rAXNBWOKW, Lr. Otm., ITSNB 
D. iff. ffnbmnrins Bose, Mete London, Cowmtioui 
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Hybrid Seed Com 

George Harrison Shull 

Pfpf^mr EmtriStts qf Boiany amd Princttm Uftivtniiy 


I T IS NOW 41 YBAKS SINGE I BEGAN the 
studies of variation in maize as affected by in¬ 
breedings which led me to propose the procedure 
in com production that is now generally known as 
^^hybrid eorn.” My own name for the method was 
“a purO'^line method of corn breeding,” and my paper 
published under this title was read before the Ameri¬ 
can Breeders Association in Columbia, Missourii 
slightly more than 37 years ago. I grew my last 
experimental crop of com in 1916, 30 years ago. 

These facts illustrate well a frequent historical 
phenomenon, namely, the long interval which may 
elapse between the making of a fundamental discovery 
and the general understanding of its importance and 
full realization of its benefits. 

The most notable example of this phenomenon is 
seen in the discovery and rediscovery of the Men- 
delian principles of heredity. The chief difference 
between the history of Mendelism and that of hybrid 
com is that within the interval of 36 years between 
discovery and rediscovery Gregor Mendel died, mind¬ 
ful of the importance of the discoveries be had made, 
but wholly unaware that 16 years after his death he 
would receive the recognition that was his due. I 
have the comfortable distinction of having outlived 
the interval between disoovery and rediscovery, and I 
now have the satie^faction of knowing that the results 
of my work will continue to benefit mankind for all 
titrua. 


In thus expressing my happiness in the thought that 
my work has been of permanent value, I want you to 
know that I am fully mindful of the fact that I am 
only one of many who have made crucial contributions 
to the benefits that hybrid corn is now giving and 
will give more and more abundantly with the passing 
of the yaaars. This award belongs, in reality, to the 
whole field of workers who have, each in his own way, 
helped to bring the hybrid com program with truly 
amazing speed so far on its way to full fruition. 

In all humility I admit that, regardless of any 
merit my own work may have to my contemporaries, 
there would be no hybrid corn now had there been 
no one else with vision, courage, enterprise, and per¬ 
sistence to carry on from where I left off in 1916. 
1 like especially to think of Edward Murray East, 
Henry A. Wallace, Donald P. Jones, F. D. Richey, 
Merle T. Jenkins, W. Ralph Singleton, and many 
other workers at the Agricultural Experiment Sta¬ 
tions, as well as at least a dozen great commercial 
companies which are now producing the major part 
of tbe many millions of bushels of hybridized seed- 
corn required by American farmers each year. 

Some seven years ago at the annual dinner of the 
American Society of Naturalists held in New York 
City, I sat between Dr. Ivey F. Lewis, of the Univer¬ 
sity of Virginia, who was then president of the So¬ 
ciety, and Dr. William J, Robbins, the newly-ap¬ 
pointed director of the New York Botanical Garden. 



Th» Scott Modml Fund derives from a gift of John Scott, chemist, 
St IVitridk's Square, Edinburgh, ScotUod, to the city of Philadelphia in 
1616- Tim original amount of the bequest was $4,000, and by 1917 the 
principal sum had grown to $100,000, whereupon court action was taken to 
increase the amount of annual awards from the original stipulated value of 
1^. Almost 500 awards have been mode in the 130 3 rears that the fund 
hes been in eristanoe. Between 1920 and 1945 ninety4ive awards have 
been^ made under the sponsorship of the advisory committee width is at 
pressnt composed <d: Arthur H. Compton, Edwin O. ConkHn, Harry L. 
Frevuit, J. P. Metten, Tbomas A. Shallow, Harlow Shapley, J. E. Shrader, 
Philip C Btaples, Harold C Urey, S. M. Swaab (secretary), and Ernest T, 
Ihpigf ( 

In i945 them wm several recipients, amciig whom Pr. George H. ShuU. 
dm cl li^rbrid com, was on*. 
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Dr. Robbins opened conversation by asking me why 
I stopped working with corn, and my answer was 
that I had completed my part of the program. I had 
discovered the basic principles, had formulated them 
in 12 succinct statements, had invented a method of 
procedure, and had pointed out the important advan¬ 
tages the proposed program offered to agricultural 
practice—the assurance of greater yields and greater 
uniformity, sharper specialization to fit different 
regions, different climates, different soils, and the pro¬ 
duction of strains having to a superlative degree any 
desired chemical content or any other desired quali¬ 
ties. I had recognized for the first time in the history 
of science, I believe, the reciprocal relation between 
the deterioration due to inbreeding and the increased 
vigor due to crossing as the two aspects of a single 
phenomenon. 

In an invitation lecture delivered at Gottingen, Ger¬ 
many, in July 1914, I had urged practical breeders 
of both plants and animals to make conscious use of 
hybrid vigor as a theretofore unrecognized source of 
economic gains. In that lecture 1 had proposed the 
word ‘heterosis” for the stimulating effect of the 
union of unlike germ cells—a word which has now 
been widely accepted in genetical textbooks. I had 
specifically urged the Agricultural Experiment Sta¬ 
tions in the corn belt states to work out the problems 
necessary for the utilization of these principles and 
methods in practical corn production, pointing out 
that such problems of practical application lay out¬ 
side the field of my own responsibility as staff mem¬ 
ber of the Station for Experimental Evolution, a 
laboratory established by the Carnegie Institution of 
Washington for research in basic biological science. 

The solution of these practical problems came from 
two important and unanticipated innovations: Dr. 
Donald F. Jones, of the Connecticut Agricultural Ex¬ 
periment Station, proposed the double cross, and 
Henry A. Wallace formed the Pioneer Hi-Bred Corn 
Company to produce and sell to the farmers the 
hybridized seed corn. Both of these steps were abso¬ 
lutely essential to the success which has come to 
hybrid com. 

The Meaning of "Hybrid Corn'' 

I would like to explain now as briefly as I can 
just what we mean by hybrid com, for in this ex¬ 
pression we are using the word “hybrid” in a. very 
special sense. Nearly everyone I meet these days has 
heard of hybrid com, but it is infrequently that I 
find one who knows just what it is that makes it 
“hybrid com.” Earlier biologists and laymen gen¬ 
erally used the word *fiiyhrid” to mean the offispring 
from the mating of two parents belonging to different 
species, as, for example, in the universally known 


case of the mide produced by mating a mare to a 
jackass. In modern genetics the meaning of the 
word “hybrid” has been extended to all cases in which 
the parents differ in one or more hereditary traits. 
The result is that hybrids which were in the old sense 
relatively rare occurrences have come to be in the 
new genetical sense of almost universal occurrence in 
cross-breeding organisms. Only under systems of 
self-fertilization of hermaphroditic plants and animals 
do we find hybrids rare or nonexistent. 

Although corn is a hermaphroditic plant, it self- 
fertilizes naturally only occasionally. The tassel at 
the top of the stem consists of the male flowers, which 
shed their pollen only when they are shaken by the 
wind. This pollen is so light that the slightest breeze 
will carry it away from the plant on whioh it is 
formed, thus making it mechanically difiBcult for 
the silks, or female flowers located about midway of 
the stem, to receive the plant’s own pollen. This en¬ 
sures that practically every plant in a field of com 
as ordinarily grown is a hybrid in the modern geneti- 
oal sense. This was the first basic fact that I discov¬ 
ered about corn, and it provided the subject matter 
for my first corn paper, “The composition of a field 
of maize,” which I read before the American Breeders 
Association in Washington, D. C., in January 1908, 
and which was published later the same year in the 
yearbook of the Association. Keeping in mind this 
demonstration that practically every corn plant is a 
hybrid—wbat can we mean by the term “hybrid” corn 
that will differentiate it from the natural hybrids in 
the ordinary field t The distinctive feature of “hybrid 
corn,” as the term is now generally used, lies in the 
fact that the promiscuouB hybridization of the ordi¬ 
nary field of com is replaced by completely controlled 
hybridization in the production of the hybridized seed 
corn from which the modern so-called '^hybrid com” 
is grown. 

Economic Importance of Htbridizino 

The manner in whioh tills control is established is 
very simple. Self-fertilization of the individuals in 
a hybrid progeny results, in the course of a few gen¬ 
erations, in analyzing that hybrid into a group of 
pure lines which together may possess all of the heredi¬ 
tary elements present in the hybrid with which the 
self-fertilizations were initiated. If this original 
hybrid was very complex, each individual pure. ^lliie 
derived from it may be unique in possesait^ a 
bination of hereditary elements different that 
which characterizes each other pure line of the same 
derivation. When this stage of **purity” has been 
established by repeated self-fertilizations, we have in 
hand the elements for the prodicwtion of vazions kinds 
of hybrid corn. Eadi kind of hybnd oorn is prodneed 
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by tbe definite oombination of two, three, or four of 
these pure lines. Each given combination results in 
a hybrid which may then be compared with the hybrids 
produeed by other definite combinations, and it is 
found by this comparison that some of these hybrids 
are superior in yield and/or desired qualities. When 
such a superior hybrid has been found, it can be 
maintained and perpetuated year after year in only 
one way, namely, by keeping the appropriate pure- 


com than he was aoenstomed to pay for the best 
selected seed corn before hybrids became available, 
but this expensive seed corn adds only about $.50 to 
$.75 per acte to the former cost, and from the invest¬ 
ment of this added $.50 to $.75 he increases his yield 
from that acre by about 25 per cent. 

The hybrid seed industry has grown by leaps and 
bounds. Wallace’s company now grosses more than 
$1,000,000 annually, and several still larger com- 


Sti^aln A 


fA^B) Stroin B 






COMMERCIAL HYBRID 
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fared strains (pure lines) carefully self-fertilised 
every year and by repeating the same combination of 
pure lines every year. These tedious and relatively 
expensive processes must be carried out with meticu¬ 
lous care and are too complicated to be handled by 
the ordinary farmer. For this reason the successful 
fruition of the hybrid corn program had to await the 
establishment of a new industry, that of the oommer- 
eial corn hybridisers, led by the pioneering work of 
Henry A. Wallace in the establishment of his Pioneer 
Hi-Bred Corn Company. When the fanner wants to 
duplicate the splendid r^olts he has had one year 
with hybrid com, his only recourse is to return to 
the same hybridiser from whom he secured his seed 
the previous year and obtain again the same hybrid 
eomfamation. Be must pay twioe as much for his seed 


ponies are approaching, if they have not already 
passed, a $10,000,000 annual turnover. 

Money Value of Htbbidizino 

The increase of 25 per cent on a crop amounting 
to $3,000,000,000 annually so far transcends our pow¬ 
ers of comprehension that 1 prefer to make no state¬ 
ment of my own on the magnitude of the contribution 
which has resulted from the use of the new methods, 
lest 1 seem to be exaggerating. Instead, let me quote 
a recent authoritative statement made by Dr. Louis J. 
Stadler, of the University of Missouri, testifying be¬ 
fore a subcommittee of the Committee on Military 
Affair«{f. of the U. S. Senate on the subject of Science 
Legislation. Dr. Stadlei said in part: 

We know from the crop estimates of the United States 
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Department of Agriculture what fraction of the corn 
planted in each county was planted from hybrid seed, 
and we know from numerous and widely distributed field 
experiments the comparative performance of different 
strains of corn when grown side by side under identical 
eonditions. In these experiments adapted hybrids con¬ 
sistently outyield the varieties of com formerly grown^ 
with an average margin of over per cent. 

This is an iucroaeo in yield which costs nothing except 
the added cost of producing the special type of seed and 
the added cost of harvesting a larger crop. In practice 
the seed is commonly produced by specialized seed grow- 
erSj and the production and sale of hybrid seed com 
has now become an industry with an annual turnover of 
about $75,000,000. 

A conservative estimate of the increase in national 
com production during the four years lfi42-45, due to 
the partial use of hybrid corn, is 1,800,000,000 bushels. 
The money value of this increase on the basis of farm 


price per boahd is more than 

It is, therefore, no exaggeration to say, speaking ia 
torzns of the over-all national economy, that the dividend 
on our resear^ investment in hybrid com, during the 
war years alone, was enough to pay the money cost of 
the development of the atomic bomb. 

Fig. I shows three ears of corn from my ea^erimen^ 
tal crop of 1012, one ear each from my purebred 
strains, designated in my papers as Strains A and B 
and the hybrid produced by crossing A with B. These 
illustrate the truth of the old saying: *Klreat oaks 
from little acorns grow.’' Also shown in the figure is 
an ear of commercial liyhrid corn of recent production 
from hybridized seed corn. It is a hybrid grown in 
1040 from seed produced by the De Kalb Agricul-* 
tural Association, one of the largest of the commercial 
hybridizers. 


Obituary 


Thomas Huat Morgan 

1866-1945 

Thoruas Hunt Morgan was an outstanding member 
of what may be called the heroic generation of Amer¬ 
ican biologists—those whose work raised American 
biology to a position second to none among the coun¬ 
tries of the world. This was the generation which, 
under the stimulus provided, in the first place, by 
Darwin’s theory of evolution, second, by the rise of 
cell study in Central Europe, and third, by the sensa¬ 
tional results of the experimental method of approach 
to problems of generation and development, act afoot 
that great series of researches in these related fields 
which made all general biology a really exact science, 
and which gave hope that ultimately the gap between 
it and the sciences dealing with inanimate matter could 
be bridged. With respect to both its versatility and 
the far-reaching nature of the conclusions convincingly 
established by a continuation of the lines of attack 
opened by his pioneer experiments, Morgan's work 
stands pre-eminent among the accomplishments of 
liis generation. 

Morgan’s nature wOvS ieonoelastic: he took no stock 
in the pseudophilosophical mumbo jumbo rampant 
among many biologists even in the era immediately 
following Darwin, and would not let himself be over¬ 
awed by the air of mystery surrounding such subjects 
as regeneration, embryology, heredity, and evolution. 


His approach was essentially of the type sometimes 
referred to (especially by those out of sympathy with 
it) as ^^mechanistic,” although he did not commonly 
attempt to reduce his formulations all the way down 
to the level of the already-known physios and chemis¬ 
try. As an ardent believer in, and praotioer of, ex¬ 
periment, and again experiment, in whatever field, 
he belonged to that group which at the same time so 
abhorred what they termed ’^speculation” that they 
even distrusted the validity of the most essential lines 
of reasoning of Darwin himself, and he was a leader 
in that wave of skepticism whose participauts ^doubted 
the doubt till they doubted it out” Perhaps biolc^cal 
progress might have been even more rapid if the 
wheat had not been thrown away with the ohail, yet 
the end result of the skepticism, since it was combined 
with experiment and exact observation, was to lead 
some of this generation, and most of the next, to a 
vindication of the Darwinian essentials after all, and 
to an effective implementation of the Darwinian the¬ 
ory which joined it up with a scieatifle view of Uving 
matter in general. It is unusual to find a man who, 
like Morgan, is willing so to go back on his early 
conceptions when the empirical facts demand it;. 

Starting out along morphological lines, Morgan, fol¬ 
lowing Eoux and Drieseh, early went over to me 
experimental attack on problem of developxneht, afid 
his work belied to establish rational bterpiatetij^s 
of su^ phenoznena as the polaribattoii of 
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egg. His pralifio work on xegeneration pointed up a 
nuatber o£ important problems in this field also and 
aroused mneh otti^ Amerioan work on the subject, 
while hie attempts to explain the phenomena o£ re¬ 
generation and derrelopinent on a eommon basis, and 
in a rational way, as by the hypothesis of the influence 
of mutual pressures, though not finally confirmed, 
showed that there were grounds for hope of solutions 
being obtained here by experimental means. Turning 
to problems of evolution, he joined with those who 
called for more empirical facts, welcomed the results 
of the experimental brooders, and, after a more purely 
critical period in. these lines (as in his EmlMtion md 
adaptation and Experitnental zoology)^ set about the 
spadework in earnest himself. The “Mutation The¬ 
ory,” initiated by de Vries, seemed to him to provide 
a way out for the origin of species because he was 
distrustful of the theory of natural selection. Thus, 
when it appeared that the fruit fly. Drosophila, was 
amonablo to breeding studies, as shown in the work 
of Castle, Moenkhaus, Lutz, and (in the Columbia 
laboratory itself) Payne, Morgan eagerly seized on 
this material for finding out the facts at first hand. 
Everyone knows of his remarkable assiduity in find¬ 
ing mutations, from about 1909 to 1912, and of the 
facts that they did not, individually, establish new 
species after all and did not (as he, following Darwin 
on this point, had thought they might) show a quali¬ 
tative relation to the conditions under which they 
occurred, or a tendency to be repeated more often 
in a given direction after having once occurred. Un¬ 
daunted by these seeming negatives, however, Morgan 
deflected the direction of his search and studied the 
method of their inheritance once they had occurred. 

It was this reorientation of his attack, together with 
a concentration of attention upon those variants that 
could be recognized more definitely, which enabled 
Morgan to follow the transmission of sex-linked genes 
in DronophUa and so to show that this conformed with 
the chromosomal pattern which Miss Stevens had 
found cytologically in that organism. From this pre¬ 
liminary (which, after all, was more or leas paralleled 
in other forms) Morgan passed on to what undoubt¬ 
edly stands as by far his greatest contribution: the 
setting up of the genetic case for crossing over. This 
involved the obtaining of data which showed, first, 
that different genes connected with the same pair of 
chromosomes (Uie X) undergo interchange, and sec- 
tmd, that ^ey do so with various frequencies, all of 
them below that of random relations—that is, they are 
'fijnked.” It involved, further, the recognition that 
these facts are jnst what is to be expected on the 
ibeoiiy whidi had already been pro- 
by Januffitika, e^eeiaUy if> as Morgan himself 
btit shootd be the ease, genes further apart 


have more crossing over between them. This served 
as forerunner to a multitude of researches by 
numerous workers, at first mainly on the DrosophUa 
material, which have served to vindicate the crossing- 
over theory and along with it the chromosome ^eory 
of heredity in general. 

That the early findings of Morgan were so quickly 
followed up and generalized upon was due in no small 
measure to his having opened the doors of his labo¬ 
ratory and, indeed, of his mind to a group of co- 
workers, already trained in the chromosome theory l^y 
Wilson, who chose entirely their own leads and who 
would not have had the opportunity to carry on freely 
in most European or even American laboratories. 
Had Morgan been more of an authoritarian and less 
willing to be merely an equal member of the group 
in discussions, the younger workers would not have 
had the opportunity they needed for the further de¬ 
velopment of the subject, and Morgan’s own mind 
would not have become so opened to the full implica¬ 
tions of the facts found in the Drosophila work as to 
have led him finally to agree that, after all, they lead 
inevitably back to a theory of natural selection, now 
on a more rational basis and provided with an elabo¬ 
rate mechanism for its operation. Morgan was won 
to this point of view only against his own very active 
opposition, yet it is to his enduring credit that he 
was finally willing thus to alter his whole viewpoint 
in accordance with the empirical facts. Having done 
so, he was able through the series of hammer blows 
of his successive expositions of the subject to per¬ 
suade the world of the truth of this point of view. 
However much the story of the formative period of 
the Drosophila work may bo rewritten and reap¬ 
praised in the future, there must remain agreement 
in regard to the fact that Morgan’s evidence for 
crossing over and his suggestion that genea further 
apart cross over more frequently was a thunderclap, 
hardly second to the discovery of Mendelism, which 
ushered in that storm that has given nourishment to 
all of our modern genetics. 

H. J. MuIiUBr 

Indiana University 

Clarence Erwia McCluog 
1870-1946 

C. E. McClung died suddenly on 17 January 1945 
at the age of 75. Thus, one more of that group of 
briUiant zoologists who appeared on the horizon of 
American science at the turn of the century has passed 
cm. fie was bom at Clayton, California, on 6 April 
1870, but spent most of his earlier years in Kansas, 
wbhre he grew up, reoeived his education, and became 
e^bliahed in bis professional career. As a boy be 
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displayed an interest in chemistry and subsequently 
studied pharmacy at Kansas University, receiving the 
Ph.G, degree in 1892. After teaching chemistry and 
pharmacy nt the University for a year, he entered the 
college and then continued in graduate work. He also 
pursued graduate studies for one semester under E. 
B. Wilson at Columbia University and for one summer 
with W. M. Wheeler at the University of Chicago. 
Kansas University awarded him the A.B. degree in 
1896, the A.M. in 1898, and the Ph.D. in 1902. 

Interest in zoology arose through contacts with S. 
W. Willis ton, who introduced young MoClung to ani¬ 
mal histology and vertebrate paleontology. At the 
suggestion of Prof. Wheeler he undertook a study of 
the spermatogenesis of Ziphidmm fas datum, a “long- 
horned" grasshopper. In this material “a peculiar 
nuclear element,” which others working on different 
insects had considered to be a nucleolus, was shown 
by McClung to be a chromosome. Although not the 
first to discover that this element was distributed to 
one-half the spermatozoa, apparently he was the first 
to see the significance of this fact in relation to sex 
determination. This interpretation, first announced 
in 1901, brought him world-wide recognition and 
initiated a lifetime of researches on the chromosomes 
and their relation to taxonomy and evolution. 

In addition to his numerous papers on chromosomes, 
Dr. McClung^s publications reveal a wide range of 
interests including pharmacy, paleontology, micro-, 
technique, photography, and a variety of educational 
and philosophical subjects. Interest in the microscope 
and in the techniques related to it resulted in the 
design of a “McClung Model” research microscope 
and in the publication of the Handbook of micro¬ 
scopical technique, prepared with the help of a group 
of collaborators. 

As a teacher, Dr. McClung sought to develop the 
natural capabilities of each student. In the clemen- 
tai-y course in zoology, which ho taught at Kansas 
University, he introduced “unknowns” to arouse the 
spirit of inquiry which most young people possess but 
which is too often suppressed by current methods of 
college instruction. As editor of the Journal of 
Morphology from 1920 until his death, ho labored to 
help authors, especially the younger ones, to appre¬ 
ciate the best methods of writing scientific papers. 

Dr, MeClung’s keen intellect, genial personality, and 
administrative ability brought him many responsibili¬ 
ties both inside and outside the universities which he 
served. At Kansas University he was made chairman 
of the Department of Zoology in 1901 and curator 
of vertebrate paleontology in 1902, and he served as 
acting daon of the Medical School from 1902 to 1906. 
He was also chairman or member of many administra¬ 
tive committees. 


In 1912 Dr. McClung was called to the University 
of Pennsylvania as director of the Zoological Labora¬ 
tory. Here, through committee assignmente and in 
other ways, he worked for progressive changes in cur¬ 
ricula and improvements in facilities for graduate 
studies and research. 

At the Marine Biological Laboratory, Woods Hole, 
Massachusetts, Dr. McClung became trustee in 1913, 
a member of the investigative staff in 1914, and served 
as chairman or member of the committees on new per¬ 
manent buildings, endowment, the library, and the ex¬ 
ecutive committee. 

In 1917 Dr. McClung was made chairman of a zool¬ 
ogy committee of the Division of Biology and Medi¬ 
cine of the National Research Council and in 1919 
became the first chairman of the new Division of 
Biology and Agriculture, which he helped to organlzo. 
He was also a member of the Division of Educational 
Relations of the Research Council. He was the first 
president of the Union of American Biological Socie¬ 
ties (1922-30), which, with other organizations, spon¬ 
sored BiologicaX Abstracts, and from 1925 to 1938 
he served as president of the latter’s board of trustees. 

Various interests and responsibilities took Dr. Mo- 
Clung abroad. In the summer of 1924, accompanied 
by Dr. Schramm, then editor of Biological Abstracts, 
he toured Europe in the interests of this new abstract¬ 
ing service. The academic year 1927-28 was spent in 
travel, research, and writing in Europe. In 1930 he 
was the delegate of the U. S. Government, the Ameri¬ 
can Philosophical Society, and the National Academy 
of Sciences at the International Congress of Biology 
at Montevideo. In 1933-34 he went to Japan as visit¬ 
ing professor at Keio University, Tokyo, returning 
through Europe. In 1939 he made a collecting trip 
to South Africa and completed a second trip around 
the world. 

Among the executive oflflees held by Dr. McClung 
were also the following: president, Central Branch, 
American Society of Zoologists (1910), combined 
Zoological Society (1914), American Naturalists 
(1927), National Society of Sigma Xi (1917-21), 
Beta Beta Honoriiry Biological Pretemity (1936 on¬ 
ward); vice-president, Section F (Zoology), AAAS 
(1926). He was a member of the American Philo¬ 
sophical Society and of the National Academy of 
Sciences. 

A degree of Doctor of Science was awarded to Dr. 
McClung by the University of Pennsylvania in 1940 
and by Franklin and Marshall College in 1942. Dur^ 
ing 1940-41 he was acting chairman of the Depart¬ 
ment of Zoology at the University of Illinois, and in 
1943 he became acting ehairman of the Department 
of Biology at Swarthmore College. 

D. H, WlIKRtCH 

University of Pennsylvania 
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Occurrence of Mitotic Crossing-over 
Without Meiotic Crossing-over 

Oebmainb LsCucfio^ 

Department of Zoology, Vnivereity of Rochester 

The ocourrence of crosaing-over has been demon* 
strated not only during the meiotic cycle but also 
during mitotic multiplication of cells in certain plants 
and animals (2, 6-9), The purpose of the experi¬ 
ment to he reported here is to see if the gene c3Q in 
Drosophila melanogaster which nearly eliminates 
meiotic crossing-over also suppresses mitotic cross¬ 
ing-over. 

C3G is a recessive gene in the third chromosome 
(5). Externally it produces no visible effect in either 
homozygous or heterozygous constitution. However, 
it eliminates nearly all meiotic crossing-over in the 
first, second, and thii*d chromosomes and causes fre¬ 
quent nondisjunction of chromosomes 1 and IV os 
well as the production of intersexes, supersexes, tri- 
ploids, and numerous sterile eggs. It presumably 
acts by nearly eliminating meiotic pairing in the 
female, the nonsynapsed chromosomes being distrib¬ 
uted at random without having undergone crossing- 
over (5). 

Mitotic crossing-over can be studied by means of 
mosaic spots due to crossing-over in somatic cells 
(‘‘somatic crossing-over”). The latter will result in 
groups of cells homozygous for genes carried initially 
in heterozygous condition in the developing zygote. 
Genes in the X-chromosome were chosen for the pres¬ 
ent study, and females carrying recessive sex-linked 
genes in heterozygous constitution were obtained. 
The genes had to be suitable to produce observable 
effects in small patches of cells on the surface of 
flies whenever the cells had become homozygous due 
to crossing-over. Genes meeting these requirements 
are y (yellow body color, 1, 0.0) and sn^ (singed 
bristles, 1, 21.0). In order to obtain flies homozygous 
for c3G and heterozygous for the genes y and sn®, 
two stocks were employed: (1) homozygous for the 
normal alleles of y and sn“ and also homozygous for 
c3G (-H-;c3G), and (2) homozygous for y sn® and 
also homozygous for c3G (y 8n®;c3G). For the latter 
stock we are indebted to Miss Eva Eosenow (Mrs. 
Fred Sherwood). Flies of both stocks were crossed 
redprocally, and the F^ female offspring (y 8n®/++; 
o3G/c3G) were examined for the ooeurrenoe of mosaic 

'The wrlt«T Is gratefully Indebted to Dr. Curt Stem for 
tlie experiment and tor hla advice and encourage- 


spots. Since crossing-over occurs at the four-strand 
stage in somatic cells as well as in meiosis, yellow 
singed spots indicate crossing-over between the kineto- 
chore and the sn locus, yellow spots result from 
crossing-over between the y and sn loci, and singed 
spots from double crossovers. 

As a check on the ability of the observer to identify 
spots a control cross of y sn® females to wild-type 
males and the reciprocal cross were made. Spots 
due to somatic crossing-over were observed on more 
than 21 per cent of the F^ females. Since o3Q flies 
are indistinguishable from flies not containing this 
gone, oontanuiiation or errors during the building up 
^or the keeping of c3G stocks do not automatically 
become obvious. Therefore, as a check on the purity 
of the c3G stock, crossover tests were made before and 
after the experiment. These tests confirmed the ab¬ 
sence of crossing-over in all cases. The low viability 
of the stock and high percentage of non disjunction 
in both cliromosomes I and IV during the experiment 
also served as a check on the presence of c3G. 

In spite of the presence of c3G which suppresses 
crossing-over in meiosis, not less than 22 per cent of 
the flies examined showed somatic spots due to mitotic 
crossing-over. This compares with a frequency of 
21,6 per cent in the “control” (Table 1).® Therefore, 
the elimination of meiotic crossing-over is not asso¬ 
ciated with an effect on mitotic crossing-over in 
somatic cells of Drosophila females. 
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The result reported is not entirely unexpected be¬ 
cause (1) Friesen reported spermatogonial crossing- 
over in X-rayed males (thus, mitotic without meiotic 
crossing-over, since there is no crossing-over in the 
male); (2) Gowen (I), after X-raying c3G flies, 
found somatic spots (eye mosaics); (3) Stern (un- 

■Sluce theue figures are inucb higher than those reported 
in other studies of the same somatic changes (i. 7), tt might 
be mentioned here that though some of the spots Involved as 
many as five hairs* many spots were determined on the basis 
ot a single hair. Undoubtedly, however differences between 
the genetic background of the files used In different experi¬ 
ments also contribute to the variability of frequency of spots 
observed, 







554 


SCIBNCS 


published) saw rc^lar pairiug in the oogonial cells 
of homozygous c3G flies; and finally, (4) Dr. Jack 
Schultz permits me to quote him as haying observed* 
regular pairing in the salivary glands and in the 
endomitotie nerve cells of the ovary of homozygous 
o3G animals. 

By themselves, however, these former results are 
not decisive, since in (1) and (2) they could have 
been attributed to special X-ray eifects and since 
regular pairing in (3) and (4) does not necessarily 
signify crossing-over. Only some data on autosomal 
somatic crossing in untreated males (7) are of similar 
significance as the data reported here, which give 
evidence of mitotic crossing-over in untreated females 
homozygous for c3G. 
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Linkage and Crossing-over Between Black 
Pigmentation and Susceptibility to 
Induced Fibrosarcoma in Mice ^ 

Lbonell C. Strong 

Department of Anatomy, Yale Uni'cersity School 
of Medicine 

Evidence has been published which indicates that 
germinal mutations have been induced in mice by 
obemioal means. These germinal changes occurred in 
mice whose parents and grandparents had been in¬ 
jected sabcutoneously with methylcholanthrene for a 
number of generations. More recently it has been 
determined that one of these germinal mutations (re¬ 
cessive brown pigmentation to dominant black pig¬ 
mentation) has also apparently involved the genetic 
mechanism which determines, in part, susceptibility to 
fibrosarcoma induced at the site of methylcholanthrene 
injection, Thus, the black mutants possess a tremen¬ 
dously enhanced susceptibility to fibrosarcoma above 
the susceptibility possessed by mice of their ancestry 
or even their brown litter mates. Further unpublished 
evidence has shown that of the mice of the 15 inbred 
strains developed by the author and tested for sus¬ 
ceptibility to fibrosarcoma, all, irrespective of genetic 
origin or rekdonslzip, that possess the black gene show 
a higher susceptibility to induced fibrosarcoma than 
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any mouse of any of the strains possessing the brown 
gene. Thus, a iinkage experiment is clearly indicated. 

The Fj from a cross between the ori^nal brown 
ancestral stock (NHO descent) and the Uadk mutants 
possess the susoeptifaility of the black mutants (domi' 
nant inheritance). The Fi generation consisted of 76 
mice, all showing the dominant black. In the baekr 
cross generation to the recessive brown stock, 235 mice 
have been obtained and tested for susceptibility to 
induced fibrosarcoma. Of these, 121 wore black and 
114 brown (expected on Mendelian theory, a 1:1 
ratio). The black backcross mice retain the suscepti¬ 
bility of the black mutants and the F^’s, whereas the 
brown backcross show the low susceptibility of the 
ancestral brown stock. Thus, linkage between black 
hair color and susceptibility to induced fibrosarcoma 
has been demonstrated. 

The late survivors of the Fi (that is, those mice 
living beyond 75 per cent of the total F^’s) show some 
degree of resistance, since it takes a longer time for 
them to develop fibrosarcoma at tlie site of injection. 
Therefore, if this tendency to greater resistance to 
fibrosarcoma is due to the loss of the hypothetical high 
susceptibility ^‘gene” through the process of crossing- 
over, it ought to be possible to demonstrate this by 
the investigation of their descendants. This has been 
done, and when mice of one subline (of three separate 
ones tested) of the black mutant derivatives, suspected 
of possessing low susceptibility to induced fibrosar¬ 
coma even though they were black, were outcrossed to 
the ancestral brown stock, the FiB (255 mice) showed 
the fibrosarcoma susceptibility of the resistant biwn 
stock mice. A new black subline derived from these 
resistant F^ black mice continued to show the low sus¬ 
ceptibility of the brown mice. 

The present evidence would indicate that on the 
^Q)lack” chromosome there is a gene that determines 
high susceptibility to induced fibrosarcoma; on the 
^1}rown^^ cliromosome, a gene that determines low sas- 
eeptibility or resistance to the same induced neoplosu;!. 
In the data reported here it appears that the proces* 
of crossing-over has occurred between the black gene 
and the S'* (susceptibility to induced fibrosarcom) 
gene. Thus, the evidence is accumulating that the 
intrinsic or genetic nature of resistance and auscep^ 
tibility to induced fibrosarcomas is beginning to be 
indicated; that is, a mouse develops a fibrosarcoma 
following the subcutaneous injection of methylcholan- 
threne because it has a peculiar configuration in its 
genetic oonstitution determined by genes ap¬ 

parently obey the same laws of Mendelian hereditjr 
(linkage and crossii^-over) as the genes that 
mine hair pigmentation, etc. One of die genes» the 
8^, is on the same chromoacane that Sarrm the , 
^ black pigmentatifiUL 
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Haploidy AS a Factor in the Poly* 
mofphic Differentiation of 
the Hymenoptera 

Staxuet E. FLAKimte 
VniversUi/ of CaUfomia 
Citrus Experinufnt Stationj Riverside 

Polymorphism, or tbs existence within a species of 
two or more adult forms of the same sex, is chara0t43r> 
istic of many insects. In the Hymenoptera, poly¬ 
morphism appears to be an effect of nutritional dif- 
fcTonoes which occur during ontogeny (13, 14, 16), 

The degree of polymorphic differentiation appar¬ 
ently varies with the developmental stage in which 
differentiation is induced. Differentiation induced 
during the lazTal stage, as in the honey bee (16), and 
Melittohia chalybU (i4), is much leas marked than that 
induced earlier in development during the primordial 
germ cell stage, as is apparently the case in the alter¬ 
nating generations of the gall wasps (Cynipidae) 
(7,9), 

Polymorphism plays an important part in the econ¬ 
omy of a species when it forms the basis of a social 
organization, as in the aculeate Hymenoptera and the 
Isoptera (Termitidae). 

In the Hymenoptera, however, the occurrence of 
polymorphism is limited by haploidy, a phenomenon 
unknown in the Isoptera, in which the sexes arc 
diploid and equally polymorphic (10), In the Hymen¬ 
optera only the female is normally diploid, and 
polymorphism is largely limited to that sex. This is 
not because haploidy in itself is inimical to poly¬ 
morphism, for species exist in which polymorphism 
is limited to the haploid male (J, 13). 

It would appear that the relatively low incidence 
of male polymorphism in hymeuopterous species is 
an effect of the male not being subjected to the con¬ 
ditions which cause polymorphic differentiation or, if 
so subjected, of not being able to reach maturity. 

Haploidy k known to be lethal in several species 
of paresitie Hymenoptera (il, 12, 15), nonpolymor- 
l^ie as well as polymorphic. It is significant that 
haploidy appears lethal only in species which show a 
disincliaation to oviposit before zuating (5). 

In most species that oviposit as readily before as 
after mating haploidy is rarely, if ever, a factor in 
the failure d! the egg to hatch. It is evident, there- 
£<m, that haploidy may be lethal oidy if it is asso¬ 
ciated with some condition of the egg brought about 
by the ^sinclin^n to oviposit. 

Most Hymatoptera axe highly specialised in their 
eefaetion ^ sites for the deposition of their eggs. 

ntd that in many species 
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of Hymenoptera, particularly in those in which the 
female is long-lived, odaorption occurs if suitable 
oviposition sites are lacking (^). When the rate of 
egg deposition is relatively low, a relatively high pro¬ 
portion of the eggs deposited may be partially ab¬ 
sorbed. In a mated female such eggs are more likely 
to be fertilized than eggs deposited rapidly and not 
subjected to the oosorptive process. 

Whiting (17) has observed that in Mierobracon he- 
betor more nonhatebing eggs were obtained from 
females mated with related moles than from females 
unmated or mated to unrelated males. The higher 
mortality of the eggs from the oloso-crosseB in M. 
hebetor is reported by Whiting as due to the lower 
viability of the diploid individuals. Since it is quite 
possible that females mated with related males are 
more disinclined to oviposit than females mated with 
unrelated males, the former may deposit more par¬ 
tially absorbed diploid eggs than the latter. Such eggs 
may account for the polymorphism exhibited by inbred 
stocks of Mierobracon (6), 

In species in which the unmated female is disin¬ 
clined to oviposit, the haploid male progeny are pro¬ 
duced the greatest numbers when oviposition by mated 
females occurs at the maximum rate. It is then that 
the highest proportion of eggs escape fertilization and 
oikorption is at a minimum (.2). 

If the haploid hymenopterous egg, upon losing part 
of its content by absorption while in the ovariole, loses 
its capacity for hatching, it may regain this capacity 
by becoming diploid through fertiliaaition. This prob¬ 
ably would be necessary if polymorphic differentiation 
is determined by the partial absorption of ripe ovarian 
eggs (5). 

In this connection it should bo noted that in poly- 
embryonic species it may be the mere addition of 
sperm to an egg that enables that egg to produce 
more embryos (5) than it would if unfertilized. 

It is significant that in endoparaaitic species—that 
is, species which place their eggs in position to ab¬ 
sorb nutrient from the host—polymorphism appears to 
be limited to the haploid individual (1, 13), It is 
known in the case of the endoparaaitic Triehogremma 
semblidia that polymorphic differentiation is deter¬ 
mined by the kind of host. 

Polymorphic individuals in species in which dif¬ 
ferentiation is determined by the partial absorption 
of the ripe ovarian egg (which is a point about mid¬ 
way in ontogeny) should be more strongly differ¬ 
entiated than the queen bee and worker ond less so 
tiian the alternating generations of certain gall wasps. 
The odsorptive process apparently has a graduated 
effect on the eggs which would allow for the fullest ex¬ 
pression of the polymorphic potentialities inherent in 
the germ plasm. 



556 


SCIENCE 


Vol. 108, No, 2679 


In the Hyraenoptcra, polymorphism finds expres¬ 
sion commonly in diploid individuals, rarely in hap¬ 
loid individuals. In many, if not all, polymorphic 
species, under natural conditions, the production of 
diploid c^ggs greatly exceeds that of haploid eggs. 

In social species the low incidence of male poly¬ 
morphism may result either from the mortality of 
the partially absorbed unfertilized egg, from the fer¬ 
tilization of all the partially absorbed eggs deposited, 
or from (he relatively small nutritional needs of hap¬ 
loid individuals. 
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Carciaogeaic Substaaces From 
Pituitary Glands of Cattle 

Hekkt K. Waohtel 

Cancer Research Laboratories, ForcUtam University 

The discovery of carcinogenic chemical substances 
suggested that in certain conditions analogous sub¬ 
stances are produced within the organism and thus 
become responsible for cancerous growth. 

Schnbad (12, 14, 15) obtained a lipid extract from 
the liver of a patient who died of stomach cancer, and 
this extract, when injected into white mice, induced 
malignant tumor growth in some of the animals 
treated. 

In further investigations Schabad, et ol. {4, 5) pre¬ 
pared extracts of human livers from cancerous as well 
as nonenneerous individuals. Of the white mice in¬ 
jected with these extracts about one-third died within 
the first few months of the experiment. A number of 
animals which lived to an age of more than 8 months 
following the first injection developed malignant 
tumors. 

The findings of Schabad were confirmed by other 
investigators {1-3, 13, 13-19), 

It must be added that Menke (10,11) injected lipid 
extracts from human mammary cancers into white 
mice, and of 36 mice injected, 7 developed sarcomas 
after 7 to 14 months. 

The above experiments indicate that carcinogenic 


chemical factors of a lipid nature are present in the 
cancerous as well as in the normal organism. Thus, 
the question arises as to the origin of these sub¬ 
stances. 

For investigation of this problem we employed our 
previous studies, which indicate that the pituitary 
gland is connected in a hormonal way with the de¬ 
velopment of cancer {6, 7). We therefore examined 
extracts of the pituitary gland for presence of car¬ 
cinogenic hormonal factors. 

Experimental 

In our experiments fresh pituitary glands from cat¬ 
tle were freed from adjacent tissues and the anterior 
and posterior lobes of the gland carefully separated. 
One hundred posterior lobes or 50 anterior lobes were 
used for the preparation of each lipid extract. 

The glands were extracted with acetone, ethyl ether, 
and alcohol, and the brownish oil obtained was sus¬ 
pended in sweet almond oil and injected subcu¬ 
taneously into white mice of our own breeding. Our 
purebred strain of mice has a low incidence of 
spontaneous tumors (two mammary tumors in 1,700 
mice). 

The amount of extract obtained each time varied 
from 300 to 800 mg. The animals received 10 to 30 
mg. each as a single injection, no difference in the 
etfects being noted with variation of the dose within 
these limits. 

Four extracts were prepared from the anterior 
pituitary, and 32 white mice were given a single in¬ 
jection of the extracts. 

Seven mice died during the first 4 months of the 
experiment. Of the remaining 25 animals injected 
with the anterior lobe extracts, 9 developed malignant 
tumors: 4 females developed breast canocr (after.7, 
7, 10, and 14 months), 1 male and 1 female developed 
carcinoma at the site of injection (after 13 and 6 
months), 1 male and 2 females developed liver cancer 
(after 8, 9, and 8 months). 

Of the 16 animals which died without developing 
tumors, the individuals survived as follows: 3 for 7 
months, 3 for 8 months, 2 for 10 months, 1 for 11 
months, 2 for 12 months, 3 for 13 months, 1 for 14 
months, and 1 for 19 months. 

Of the four extracts prepared from the anterior lobe, 
one caused no malignancy in the animais injected, 
while another provoked 5 various tumors in 6 injected 
mice. The remaining two extracts provoked malig¬ 
nancy in 20.6 per cent of the animals injected. 

Five extracts were prepared from the posterior 
lobe of the pituitary gland, and 35 animals were given 
a single injection of the extracts. 

Twelve mice died during the first 4 months of the 
experiment. Of the remaining 23 animals injeetod, 
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9 developed malignant tumors: 3 females developed 
breast carcinoma (after 6.5, 16, and 19 months), 1 
female and 2 males developed lung carcinoma (after 
18, 16, and 22 months), 1 male developed liver oor- 
oinoma (after 11 months), and 2 males developed 
sarcoma at the site of injection (one lymphosarcoma 
after 9 months, and one spindle cell sarcoma after 
11 months). 

Of the 14 animals injected and dying without devel¬ 
oping tumors, the individuals survived as follows: 1 
for 9 months, 2 for 11 months, 3 for 13 months, 3 for 
15 months, 1 for 16 months, 2 for 17 months, 1 for 19 
months, and 1 for 22 months. 

Of tlie five extracts prepared from the posterior lobe, 
one caused no malignancy in the animals injected, 
while another provoked 3 breast cancers in 4 mice 
injected. The remaining three extracts provoked 
malignancy in 25.4 per cent of the animals injected. 

Discussion 

In our experiments lipid extracts prepared from 
the beef pituitary and injected into white mice pro¬ 
voked the growth of malignant tumors in a number 
of the animals injected. Extracts from the anterior 
lobe as well as extracts from the posterior lobe of 
this gland were equally active, provoking malignancy 
in 26.8 per cent of the animals used in the experi- 
ments. 

The malignant tumors usually developed in organs 
at a distance from the site of injection, only 4 animals 
(of 18) developing cancer at that place. 

The malignancy appeared in various histological 
types including carcinoma ns well as sarcoma. 

The only difference in the carcinogenic activity 
noted between the extracts of the anterior lobe and 
those of the posterior lobe of the gland involves the 
time of development of tumors after injection. The 
tumors developed earlier after injection of the an¬ 
terior lobe extracts than after injection of extracts 
of the posterior lobe. Of the 9 cancers observed in 
each of the two experimental series, 8 developed dur¬ 
ing the first 10 months of the expei*iment in the series 
injected with anterior lobe extracts. During that 
period of time only 2 cancers developed in mice in¬ 
jected with the posterior lobe extracts. The calcu¬ 
lated average period of time necessary for the devel¬ 
opment of the tumor is: for anterior lobe extracts, 9.3 
months; for posterior lobe extracts, 14 months. 

Assuming that the same chemical agent causes 
malignancy after injection of the anterior or posterior 
lobe extracts, an additional factor which accelerates 
the development of tumors must be present in the 
extracts prepared from the anterior lobe of the gland. 
The lipid growth-accelerating hormone isolated by 


Lustig and Wachtel {8, 9) from the anterior pituitary 
lobe can be considered correlated with the causation 
of this phenomenon as it markedly increases the 
growth rate of transplantable mice tumors. 

The differences in the degree of the carcinogenic 
activity observed with different extracts prepared 
from both lobes of the pituitary gland are still to 
be explained. Many factors may be operative, eg. 
differences in response of animals treated, differences 
in dosage, or imperfection in the method of extraction. 
It is also probable that the inactive or feebly active 
extracts include an unknown factor which renders 
the carcinogenic component ineffective. If that fac¬ 
tor is lost during the extraction, the carcinogenic 
activities of the extract attain full opportunity for 
their development. Further experiments for clarifi¬ 
cation of this subject are in progress. 

The histological diagnosis of the tumors was verified 
by Dr. Francis Carter Wood, to whom we are in¬ 
debted for bis cooperation. 

Summary 

Lipid extracts from the pituitary gland of cattle 
were prepared which, when injected into a pur© strain 
of wliite mice, caused development of malignant 
tumors in 26.8 per cent of the 67 animals injected, 
which corresponds with the numerical results obtained 
by investigators working with human liver extracts. 
Evidently the carcinogenic power of these lipid ex¬ 
tracts is low. The tumors developed chiefly in organs 
at a distance from the site of injection, exhibiting 
various histological types including carcinoma as well 
as sarcoma. The tumors developed at an earlier date 
after injection of extracts from the anterior lobe as 
compared with those developing after injection of the 
posterior lobe extracts, the average period of time 
necessary for their development being 9.3 mouths for 
the anterior lobe extracts and 14 months for posterior 
lobe extracts. 
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Science Legislation 


Statement Concerning S. 1850 

Committee Supporting the Bush Report 


On behalf of the 5,000 scientists and others who 
signed or endorsed our letter to the President dated 
November 24, 1945, we appeal to the Congress to 
enact S. 1850, the National Science Foundation Bill 
introduced February 21, 1946, by Senators Kilgore, 
Magnuson, Johnson, Pepper, Fulbright, Saltonstall, 
Thomas, and Ferguson, and recently reported out 
with approval by a majority of the Senate Committee 
on Military Affairs. {Science, 1946, 103, 192; 382.), 

For the reasons stated in the Bush Report and in 
the Report on Science Legislation of the Committee 
on Military Affairs, we are in favor of Federal sup¬ 
port for scientific research and education- We are in 
favor of a National Science Foundation. We are 
satisfied that, given appointments by the President to 
the National Science Board solely on the basis of 
demonstrated capacity and fitness, the Foundation 
df«crjbed in S. 1860 will promote and protect the 
interests of science and wiD thus serve the public 
welfare. 

While S. 1860 is a compromise, it is a compromise 
on which most scientists have agreed. Most of the 
p^incipl(^s for which this Committee has consistently 
stood have been accepted. Thus there is provision 
for a strong National Science Board. Though the 
Administrator will be appointed by the President, the 
President must consult with and receive the recom¬ 
mendations of the National Science Board concerning 
the appointment. And the Administrator must con¬ 
sult and advise with the Board on all matters of major 
policy, program, or budget. The Board has the power 
to make recommendations to the President and to the 
Congress independently of the Administrator. The 
advice and approval of the Board arc required for 
appointment to the Divisional Scientific Committees, 


the chairmen of which will serve as members of the 
Board. Except in the case of National Defense, there 
is no provision for ex officio appointments either to the 
Board or to the Divisional Committees. The Fotmda- 
tion will be endowed with powers sufficient to initiate 
and carry out an effective program in aid of scientiflo 
research and education. 

In endorsing S. 1850 and appealing for its prompt 
enactment, wo recognize that many scientists doubt the 
wisdom of (a) the inclusion of the social sciences in 
this legislation, (b) the provisions affecting the Gov¬ 
ernment's patent policy, and (o) the arrangement for 
mandatory geographical distribution of funds to state- 
supported and land grant colleges. YThile many would 
ba better satisfied if these provisions were dropped, 
protracted delay or failure to enact this legislation 
would be far more prejudicial to Uie public interest 
than the inclusion of the provisions objected to. 

We believe that the creation of a National Science 
Foundation to support fundamental scientific research 
and the education of scientists is of the utmost im¬ 
portance for the health, security, and welfare of the 
nation. Moved by this conviction and recognizing the 
public responsibility of men of science in these mat¬ 
ters, we have, to the full extent of our ability, en¬ 
deavored to aid the Congress in the formulation of 
workable legislation. Believing the matter to be of 
great urgency, we recently joined with other groups 
in an npp>cal to the Chairman and members of the 
Senate Committee on Military Affairs to report a 
bill on which the majority of scientists could agree. 
6. 1850 is the result. We endorse this bill snd ap¬ 
peal now to the Congress as a whole to create a Na* 
tlonal Science Foundation by the enactment of S. 1660 
before the end of the present session. 


Signatories of the Statement wliich was mailed to the President and the Congress, 23 April 1946 

Zsainh Bowmnn, Chairman, Rog<*r Adams. WJUlam P, Ana- Cbaunccy D. Loafae. Q. M. MacRIwen, Charles Bl. MaeQuIgii 

low, Jr.. BorlH A. Bakbmeroff, fi. W. Uendle, Francis O. Blake, H. U Marshall, C, S. Marvel, J. 8. Nicholas, Alton Oehineri 

D. W. Bronk, WlUlnm B. Cahtle, Alfred Chanutln, Walter C, J. Hugh O’Donnell, Walter W, Palmer. LiniUt Panltng, 4. N* 

Cofftey, Robert K. r>oherty, Kdward A. DoUy, D. A. DuBrldffc, Richards, Homer W. Smith, Kenneth B. Tamer, Jamea 1. 

r Malcolm Farmer, Herbert S. Oasser, Bmesf. Goodpasture, Waring, Bethuel M. Webster, and Lewis H. Weed. 

Farnham P. Griffiths, R, F. Griggs, 0. P. Haskins, A. C. Ivy, 


The AAAS Council vote, authorized ftt the St Louis meetine, reetdted in 
a clear majority supportine 8. 1850; the vote was 223 to 10. This ia the time 
for action. If you favor S. 1850, telegraph or write to your Senator nosr^t" 
Mention The National Science Foundation and the number, 8. 1850. 









J, Bohert Oppenheimer^ professor of Physics in the 
University of California, has returned to Berkeley. 
He will resume his regular teaching duties on the 
Berkeley campus at the start of the fall semester. He 
hopes, as in the past, to act as a consultant to the 
California Institute of Technology. Dr. Oppenheimer 
has been on leave of absence since July 1942 and 
served as director of the Los Alamos Atomic Bomb 
Laboratory, at Los Alamos, New Mexico, from its in* 
eeption until after the termination of the war. For 
the past few months he has worked in Washington, as 
a member of the Board of Consultants to the State 
Department, which has recently issued a report on the 
international control of atomic energy. (See Science, 
1946, lOS, 46L) 

Dr. AlpheuB W. Smith, dean of Ohio State Uni¬ 
versity's Graduate School and chairirmn of the Uni¬ 
versity’s Department of Physics and Astronomy, win 
retire during the coming summer. He has held both 
pcHsitions since 1939 and has been a member of the 
University's faculty for 37 years. Dr. N. Paul Hud¬ 
son, who has been professor and chairman of the 
Department of Bacteriology since 1935 and who was 
professor of bacteriology at the University of Chicago 
from 1930-1936, will become the new dean of the 
Graduate School. Dr. Harald H. Nielsen, who has 
been on the physics faculty of Ohio State University 
sittoe 1930, will become the new chairman of the 
Department of Physios and Astronomy. 

Syron N. Cooper, formerly of the Virginia Geologi¬ 
cal Survey and more recently on the staff of the U. S. 
National Museum, has been appointed bead of the 
Department of Geology at Virginia Polytechnic Insti¬ 
tute, Blacksburg. He succeeds Roy J. Holden, who 
died last December. Dr. Cooper assnmed his new 
duties on 1 April 

Charles A. Doan, dean and director of medical 
research, Ohio State University College of Medicine, 
delivered tic Fiftii Edwin R. Kretschmer Memorial 
Lecture on Friday evening, 26 April, at the Palmer 
Bbw before the Institute of Medicine of Chicago. 
His subject was “Marrow Hematopoiesis (Synthetic 
Folie Add) and Splenic Hematopenia: Experimental 
and Clinietd Studies.” 

Wjllb £f. Johnson, professor of biology at Stanford 
has been appointed professor of soology 
of the deparimOnt at Wabash Gdlege 
Dr. Johlispn recently re¬ 


turned to Stanford after seven mouths service with 
the Army Educational Program at Shrivenham,. 
Erigland, and Frankfurt, Germany. 

William E. Duryee, formerly assistant professor of 
biology at New York University, has been appointed 
technical associate, Coiumittee on Growth, National 
Research Council. He was recently retired from the 
Army with the rank of major, after five years in the 
27th Division and the Office of the Surgeon General. 
He was chief of the publications section, Training 
Division, SGO. 

Sir Wallace Akers is resigning from his post as 
director of atomic bomb research at the Department 
of Scientific and Industrial Research. After a holi¬ 
day, he will resume his duties on the board of Imperial 
Chemical Industries, Ltd.— The Times (London). 

Dr. John P. Crillin, associate professor of anthropol¬ 
ogy at Duke University since 1941, has been appointed 
professor of anthropology and research professor in 
the Institute for Research in Social Science, Univer¬ 
sity of North Carolina, Chaptd Hill, effective 1 Sep¬ 
tember 1946. 

Dr. George 0. Sharp, formerly of the University of 
Iowa end the American Medical Association Chemical 
Laboratories, has recently accepted a position with 
The Wm. S. Merrell Company as assistant chief 
chemist. 

Dr. Benjamin /. Laean, vice-president and chief 
engineer of the Sonntag Scientific Corporation of 
Greenwich, Connecticut, has been appointed associate^ 
professor of metallurgy and director of the Materials 
Testing Laboratory in the College of Applied Science, 
Syracuse University. He joined the University fac¬ 
ulty on 1 May 1946. 

Prof. Egidio Meneghetti, director of the Depart¬ 
ment of Pharmacology and rector of the University of 
Padova, continued his research activity more or 
normally Until 1943, when, with the whole staff of hifl 
Department and the majority of the university stu¬ 
dents and many of the professors, he started active 
‘hinderground” work. Various inspiring papers of 
Prof. Meneghetti, who became leader of tiie under¬ 
ground and later of the armed revolt, have been col¬ 
lected in a volume entitled Soritti clandestini (Zanocco, 
Padova, 1945). Among the 33 members of the uni¬ 
versity who lost their lives were; Prof. Mario Todeseo; 
Dr. Giovanni Corli and Dr. Otello Pighin, assistant 
professors in the School of Engineering; Dr. Angelo 
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Curiei, asHistani professor at the Faculty of Sciences; 
and Dr. Matteo DeLuca, assistant professor at the 
Faculty of Medicine. Drs. Aldo Cestari and Benigno, 
also membcTs of the Department of Pharmacology, 
were arrested by the Nazis, while Dr, Lanfranco Zan- 
can, fi*om his hiding place, gave a valuable contribu¬ 
tion to the underground work. 

The Department is now starting to work and is in 
need of books, reprints, and periodicals. 

Elton J. Wood, of the Research Department, Radio 
Corporation of America Laboratories, I'rinccton, New 
Jersey, addressed the Philadelphia Science Teachers 
Association on 28 March on “Phosphors and Their 
Applications in Electronics.’^ The meeting was held 
in cooperation with Schoolmen's Week at the Univer¬ 
sity of Pennsylvania. 

Dr. Arnold L. Soderwall has been promoted from 
instructor in zoology to assistant professor of biology 
at the University of Oregon. 

Dr. Charles D. Coryell, of the Clinton Laboratories 
at Oak Ridge, Tennessee, has been appointed pro¬ 
fessor of chemistry at the Massachusettts Institute of 
Technology. 

Aonouacements 

The staff of the summer course in embryology of the 
Marine Biological Laboratory, Woods Hole, Massa¬ 
chusetts, h«s undergone several changes. Dr. Viktor 
Hamburger, of Washington University; Dr..W. W. 
Ballard, of Dartmouth College; and Dr. Jane Oppen- 
heimer, of Bryn Mawr College, have resigned from the 
course staff. The present stalf consists of: Dr. How¬ 
ard L. Hamilton, of the State University of Iowa; Dr. 
John A, Moore, of Barnard College; Dr. Albert Tyler, 
of the California Institute of Technology; and Dr. 
Donald P. Costello, of the University of North Caro¬ 
lina, instructor in charge of course. 

The Central Engineering Laboratory, established by 
the Government in the Towne Scientific School of the 
University of Pennsylvania for wartime research and 
development, has been converted into a University of 
Pennsylvania Thermodynamics Research Laboratory 
with u shift of emphasis toward fundamental research 
in thermodynamics, it has been announced by Dr. 
George Wm. McClelland, president of the University. 

Under its new name it will continue to be housed 
in the Towne School on the University campus and 
will be maintained under contract with the Navy De¬ 
partment Bureau of Ships as a focal area of funda¬ 
mental research designed to benefit both governmental 
and private agencies. 

The Central Engineering Laboratory was estab¬ 
lished early in 1943 under a contract between the 


University and the Office of Scientific Research and 
Development, the latter appropriating nearly $1,000,- 
000 for its work. 

Possessing exceptionally diversified and extensive 
facilities for the production of liquid air, liquid oxy¬ 
gen, and liquid nitrogen, the physical plant of the 
Laboratory occupies 10,600 square feet of floor space 
in the Towne School, and by June 1947 will have been 
expanded by almost 10,000 square feet of additional 
apace. 

The Thermodynamics Research Laboratory is at 
present operating under 18 approved task orders, the 
term applied by the Navy to approved research 
authorizations, and several more are being considered 
for approval. There are 52 persons now engaged in 
its activities, tim group including two linguists who 
translate seized German documents concerned with 
oxygen production. 

“The program of the new laboratory places greatest 
emphasis on fundamental research,” Dr. John A. 
Goff, dean of the Towne School, stated. ‘Tts princi¬ 
pal objective is to fill important gaps in our knowledge 
of the thermodynamic properties of substances in¬ 
volved in engineering processes and to apply this 
knowledge to the analysis of such processes as a neces¬ 
sary means for iuiproving them. A corollary objective 
is the building of a strong program of graduate study 
und research in the thermodynamics and related fields 
to which the armed services may send selected officer 
personnel for advanced training. At the same time 
the program also calls for moderate activity along 
developmental lines to the extent that it makes use 
of the unique facilities of the laboratory not presently 
available elsewhere. Thus, provision has been made 
for cooperation with industry in the investigation of 
practical problems to which the facilities of the 
laboratory are ©specially adapted. The work of the 
new laboratory wiU be integrated with the Towne 
SchooTs regular program of instruction, and to that 
end a number of members of the sehoors instructional 
staff are devoting substantial portions of their time 
to research in the laboratory as project leaders. A 
particularly significant development also has been the 
appointment of an advisory committee of outstanding 
scientists and engineers who will be active in long- 
range planning and direction of the laboratory’s 
program,” 

Serving on that advisory committee, Dr. Goff re¬ 
vealed, are Earl P. Stevenson, president of Arthur C. 
Little, Inc., Cambridge, MasaaohuBetts; Commodore 
R. y. Eloinsohmidt, USNB (Retired); Lt. Cdr. Ash¬ 
ton T. Scott, Navy Department Bureau of Ships; 
Prof, Gerhard Hersherg, Yerkas Obaerratoiiy, Uni'? 
versity of Chicago; Dr. Fredeirick D. Rossini, National 
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Biu^au of Standards; Prof. Frederick G. Keyes/ 
Massachusetts Institute of Technology; Prof. Maxwell 
Gensainer, Pennsylvania State College; and Dr. Hiram 
S. Lukens, Towns Soientidc School. 

The 50th Annual Meeting of the Michigan Academy 
of Arts and Letters was held in Ann Arbor on 12 and 
13 April 1946. Alexander G. Rutbven, president of 
the University of Michigan, and Alfred L. Nelson, 
president of the Academy, gave the addresses at the 
60th Anniversary Dinner on Friday evening, 12 April. 

Among the sections which presented programs at 
this meeting were those on anthropology, botany, for- 
estry, geography, geology and mineralogy, mathe¬ 
matics, psychology, sanitary and medical science, soci¬ 
ology, and zoology. 

The Biological Laboratory, Cold Spring Harbor, is 
offering a course for research workers, to be given by 
Prof. Mux Delbruck, of Vanderbilt University. The 
course is designed to acquaint scientists with some of 
the techniques used in research with bacterial viruses 
and with recent results of such work. It will be held 
from 16 July to 2 August. 

The New York Hospital, WestChester Division, an- 
noimces the establishment of a Department of Psy¬ 
chology, according to Clarence 0. Cheney, medical 
director. Edward I. Btrongin has been appointed 
head of the Department, which will be engaged in a 
systematic research program in addition to providing 
clinical psychological services. Arthur L, Benton has 
been appointed attending psychologist. 

A position of assistant psychologist has been cre¬ 
ated and is at present open. Miss Ann Kennard has 
been appointed psychological interne. Both of the 
latter positions proviile an opportunity for pursuing 
graduate work in New York City, Interested indi¬ 
viduals are invited to write to Dr. Cheney concerning 
this vacancy. 

Dr. Strongin has just returned to civilian life after 
almost three and one-half years in the Army as classi¬ 
fication of6oer and aviation psychologist, and Dr. 
Benton has just returned to civilian life after more 
than four years in the Navy. 

The American College of Dentists has authorized 
the following grants-in-aid for research for the period 
IJaly 1946 to 30 June 1947: 

To H. B. Hunt and C. A. Hoppert, of Michigan State 
College, is given the sum of $500 for a continuation of 
their work on the inheritanoe of dental caries in rats. 

To Morris Steggerda, Hartford Seminary Foundation, 
Hartford, Oonnocticut, is given tiie sum of $600 for a 
study of the ineidenee of dental caries and the eruption 
lime of teeth of various racial groups located in Africa, 
India* CSiina* and Latin America. 


The Association of Southecistem Biologists held its 
Seventh Annual Meeting on 19 and 20 April 1946 at 
the University of South Carolina, Columbia. This was 
the ffrst meeting of the Association since 1942. Dr. 
Mary Stuart MacDougall, Agnes Scott College, is 
president of the Association, and Martin D. Young is 
secretary-treasurer. 

The National Analysts, Inc,, of Philadelphia, a com¬ 
plete marketing and research organization, announces 
the opening of its Washington Branch under the direc¬ 
tion of Mrs. W. Charlotte Ewell, 203-A Stoueleigh 
Court; 1025 Connecticut Avenue, N. W. 

The American Society for Horticultural Science 
announces the award of the Leonard H. Vaughan 
Memorial Award in Horticulture to Dr. V. T. Stoute- 
myer, U. S. Plant Introduction Garden, Glenn Dale, 
Maryland, for his paper on ^^The influence of changes 
in molecular configurations of several naphthyl growth 
substances on the rooting responses of cuttings’’ 
(Proi\ Arner, Soc. hort. Sci,, Vol. 44), and to Dr. 
P. W, Zimmerman and Dr. A. E. Hitchcock, of the 
Boyce Tliompson Institute for Plant Research, for 
their paper, “Substances effective for increasing fruit 
set and inducing seedless tomatoes” {Proc. Amer, Soc, 
hort, Sci,, Vol. 46). 

This award is made each year through the generosity 
of the Vaughan Seed Stores of Chicago, Illinois, in 
memory of Leonard 11. Vaughan. One award is nmde 
in floriculture and one in vegetable gardening, each for 
$ 500 . 

Clinical and research activities of the Clinic of Child 
Development, School of Medicine, Yale University, 
were depicted in a documentary film, the January 
issue of The March of Time, The film pictures a wide 
range of infants and preschool children, and is sound 
scored with dialogue and commentary. 

Hitherto secret methods of flying training, employed 
by the RAF to meet a wartime emergency, proved so 
successful that they are being adopted as standard 
throughout the RAF and Dominion Air Forces. The 
methods were demonstrated at the Empire Central 
Flying School at Hullavington, Wiltshire, on 20 
March, according to The Times, London. 

The problem of night-flying training was solved by 
developing a combination of light-absorption filters 
which isolate the wave lengths of sodium light, which 
thus remains visible through otherwise dark filters. 

The use of these filters has been developed in two 
ways to meet different requirements. To gain experi¬ 
ence of “night” landing in daylight the pupil pilot 
wears filter goggles through which he can see nothing 
but the sodium fiarepath on the airfield and the air¬ 
craft instmments, which are also sodium-lit The 
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instructor, sitting at bis side without goggles, can, of 
course, see everything clearly. For training in instru¬ 
ment flying what is known as the two-way method is 
cruployed. Simple complementary color filters of blue 
and a Tuber cut off the light in two stages. The win¬ 
dows of the cockpit are covered with the amber filter 
and the pupil-pilot wears blue goggles. The instruc¬ 
tor huB almost normal daylight vision tlirough the 
amber windows, but the pilot can see ')nly the sodium- 
lit instruments. 

In both these methods of training the degree of 
*‘darkneBs*' can be varied by the intensity of the filter 
used, BO as to simulate conditions ranging from dusk 
to starlight, bright moonlight, and a very dark night. 

The Radiolocation Convention, held at the Institu¬ 
tion of Electrical Engineers, Savoy Place, London, 
26-28 March, had an attendance of approximately 
1,000, An attempt was made to review the develop¬ 
ments in the field of radiolocation during the last six 
years. Those invited include delegations from eight 
other countries—Canada, the United States, France, 
Kusaia, Poland, Norway, Holland, and Switzerland. 

The convention was opened by John Wilmot, Minis¬ 
ter of Supply and Aircraft Production, P. Dunsheath, 
president of the Institution of Electrical Engineers, 
presiding. 

Mr. Wilmot said he thought that only one other 
wartime development, penicillin, had as many possi¬ 
bilities for benefiting humanity as radar. 

The opening session was also addressed by F. B. 
Llewellyn, president of the Institute of Radio Engi¬ 
neers of America, who said it was possible that radar 
was the best example of cooperative technical effort 
that the world has ever known. As radar had served 
during the war, so it could also serve during the peace. 

Sir Robert Watson-Watt, speaking on the British 
contribution to the evolution of radiolocation, said it 
would be foolish to claim priority in the inception of 
radar for either Britain or America. The work done 
before the autumn of 1940 was completely indepen¬ 
dent in the two countries, while the work done there¬ 
after was completely interdependent. 

Every radar-equipped combat aircraft, ship, gun, 
and searchlight was, after every offsetting factor had 
been allowed for, much more than doubled in effec¬ 
tiveness by its radar aids .—The Times (London). 

Southern Methodist University has announced a gift 
of $1,000,000 from Mrs. W. W. Fondren of Houston, 
Texas, for the construetion of a building for the nat¬ 
ural sciences. The Fondren School of Science will be 
housed in the building, which will include the Depart¬ 
ments of Physics, Biology, Chemistry, Geology, and 
Geogra|hy. 


The AfUeridm Anthropologieed A»ei>tiaH0n^ at its 
annual meeting on 28 December adopted the following 
resolutions: 

1. That the appropriate United States authorities be 
apprised of the strong opinion of the American Atkthro- 
pological Association that scientific documents and sped* 
mens and works of art, legitimately acquired in the first 
instance by public institutions in enemy countries, be not 
made subject to seizure or to alienation by the United 
States as reparations and that as soon as possible such 
inaterials be restored to the institutions originally hous¬ 
ing them. 

2. That the American Anthropological Association, 
constituted of scientists interested in the study of human 
nature and society, recognizes the rof^onsibility of a>A- 
thropologists to study the effects of the discovery of the 
use of atomic energy, and to participate actively with 
other scientists in efforts to make appropriate social in* 
veutions to guard against the dangers and utilize the 
promise inherent in atomic use. 

Dr, Frederick F. Hunt, associate professor of 
physics and communication engineering, who was 
director of Horvard^s Underwater Sound Laboratory 
during the war, has been named chairman of a 
new department, Engineering Sciences and Applied 
Physics, 

Several faculty groups now giving instruction 
in electronics, communication engineering, applied 
mathematics, acoustics, metallurgy, and mechanieal 
engineering will be merged as a nucleus for the new 
department, which has been allotted $2,060,000 from 
the McKay Endowment. 

Insect pests develop relative to poisons 

by evolving new strains, presumably through normal 
processes of evolution. This is one of the chief rear 
sons why the codling moth has remained a pest of 
apple orchards throughout the United States for more 
than a century, according to Dr. B. A, Porter, of the 
Department of Agriculture, in a report just issued 
by the Smithsonian Institution. 

This insect is familiar everywhere. About 40 in¬ 
vestigators, employees of federal and state govern¬ 
ments, devote their entire time to studying means of 
eombating it. The chief means used is that of pay¬ 
ing trees with lead arsenate. Tet it seems impossible 
to eliminate the pest, and from year to year it seems 
about as abundant as ever. 

Recent experiments have shown. Dr. Porter sity^ 
that moth larvae from weU-sprayed <n*ohards ahow 
much greater ability to survive lead arOsuate than 
those from poorly sprayed orcluu>j3s, indicating the 
phenomenon of evolution in the survival of the fltteeh 
^e evidence in^eates/’ he ocmtinucs^ 
of rcBMiining eonetant and 
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of lEontrol m^avefl web going on, tlic oodlkig moth 
^ a Bpeeios has undergone eoneiderable adaptation 
or evolution on its own account in the direction of 
greater ability to Burvive in the presenoe of inaeoti- 
cidea. The segregation of resistant atrainB, together 
with certain praotieeB on the part of the fruit in¬ 
dustry, have permitted the insect to maintain its posi¬ 
tion 08 the most seriously destructive pest of the apple, 
in spite of the development of control by iusecticideB 
to a high degree of efficiency* 

“The codling moth is only one of several insect pests 
known to have undergone development in this gen¬ 
eral direction, and many other insects may be develop¬ 
ing in a similar way but at a slower rate.” 

The active participation of all botanist a in the 
Southeast was made the goal of the Southeastern Sec¬ 
tion of the Botanical Si)ciety of America at a luncheon 
meeting of the section on 28 March in St. I^ouis, at¬ 
tended by members and visitors representing 13 insti¬ 
tutions and 7 states in the area. The section chair¬ 
man, Orland White, presided, and S. L. Meyer acted 
as secretary in the absence of Dr. Hunt; John Kar- 
ling, secretary of the Botanical Society, was a visitor. 
New officers were chosen, who will determine the time 
and place for a spring or summer meeting of the 
Southeastern Section. They ore L. R. Healer, Uni¬ 
versity of Tennessee, chairman; John N. Couch, Uni¬ 
versity of North Carolina, secretary; and Velma Mat¬ 
thews, Coker College, Hartsville, South Carolina, and 
Ruth Schomherst, Florida State College for Women, 
Tallahaesee, members of the Activities Committee. 

A committee of three members of the American 
Association of Physics Teachers has been formed to 
assist in the improvement of the teaching of physics 
to premedical students and students of biology, fol¬ 
lowing a recommendation from the Scientific Advisory 
Committee of the Baruch Committee on Physical 
Medicine. 

The efforts of tlie committee are to be directed 
along two lines; (1) to assemble and make available 
to teachers of the first course in college physics illus¬ 
trative material from biology and medicine which will 
show physical principles at woi^ in biological proc¬ 
esses and physical principles applied in the study of 
hiobgii^ processes; (2) the planning of a second 
eourae in physics for i^udents of biology and pre- 
medioal students. , 

commitlee requests those biologists, physicists, 
knd, physh^^ interested in this project who have 
Itigges^^m for eqntent to eorr«^pond directly with 

Hidl, New York, 
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chairman. Other members of the eommittee are Lester 
1. Bookstahler and Louis A. Strait. 

A project in internal medicine at the, Neio York 
Hospital has been announced by Cornell University, 
Designed to deal clinically and experimentally with 
psyohosomatios, the project has three main objectives: 

(1) to develop a practical method for dealing with 
ambulatory clinic patients who suffer from symptoms 
related to their emotional states and life situations; 

(2) to engage in experimental study of the mecha¬ 
nisms involved in illness of this nature; and (3) to 
train especially able young physicians in experimental 
methods and to develop a critical psyebosomatio ap¬ 
proach to the care of the sick. Approximately half of 
the time will be spent in the diagnosis and manage¬ 
ment of patients, and the remainder in research deal¬ 
ing mainly with mechanisms underlying symptoms. 

The project will be directed by Dr. Harold G. Wolff, 
with the assistance of an internist, Dr, Stewart Wolf; 
a psyriiiatrist, Dr. Herbert S. Ripley, Jr.; and six 
fellows. Fellows will be appointed for a period of 
one year with the expectation of serving for two or 
more. Their salary for the first year will be $2,600. 
Candidates for fellowships should have at least two 
years training in internal medicine and give evidence 
of a psychiatric orientation. They need not have had 
experience in research but must have a serious interest 
in investigation, energy, and curiosity. 

Prospective candidate's should arrange for a per¬ 
sonal interview through Dr. David P. Barr, Professor 
of Medicine, The New York Hospital, 525 East 68th 
Street, New York City. 

The Hematology Research Foundation, Chicago, in¬ 
vites applications for the Ruth Reader Fellowship for 
research in blood diseases. The value of this fellow¬ 
ship is $1,500 for one year. Applications must be sub¬ 
mitted no later than 1 June to Dr. Ludwig Hektoen, 
21 West Elm Street, Chicago, the chairman of the 
Medical Advisory Council for the Foundation. The 
Council will clioose the applicant and the institution 
in Chicago. 

Meetings 

The American Association of Physics Teachers, in 
cooperation with the Society for the Promotion of 
Engineering Education, will hold a meeting at St. 
Ijouis, Missouri, 20-22 June 1946. Headquarters for 
this meeting and its sessions will be the Jefferson 
Hotel, and members are advised to make room reser¬ 
vations as soon as possible. The program for this 
meeting will be mailed to all AAPT members shortly 
after the deadline date for abstracts, 10 May 1$46. 
C. J, Overbeek, of the Physics Department, Nortii- 
w^tern Utdverstty, Evanston, Illinois, is the secretaTy. 
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The Society for Applied Spectroacopy is sponsoriBg 
a raoeting on the subject of spectroscopic nomen- 
cluture to be held Saturday, 11 May, at the Pennsyl¬ 
vania Hotel in New York, Duane Roller, of Wabash 
College, editor of the American Journal of Physics, 
will discuss physics nomenclature in general; B. F. 
Scribner, of the National Bureau of Standards, will 
discuss nomenclature for emission spectroscopy; and 
a speaker to be announced will discuss noinenelaturo 
for absorption spectroscopy at the morning session 
beginning at 9 ;30. 

The afternoon me^^ting will be devoted to general 
group discussions of specific proposals presented by 
special committees of the Society. There will be sepa¬ 
rate sessions for those interested in emission and in 
absorption. It is hoped that the final result of the 
meeting will be the adoption of a definitive nomen¬ 
clature for all branches of spectroscopy. 

The New England Section of the American Society 
of Plant Physiologists will resume its schedule of 
annual meetings on 17-18 May at Harvard University. 
Dr. Kenneth V. Thimann, Harvard University, is 
chairman, and Dr. Linus H. Jones, Massachusetts 
State College, is secretary. The meeting will be held 
in the Harvard Biological Laboratories beginning on 
the afternoon of 17 May and is open to all interested 
in the subject of plant physiology. 

Elections 

Prof. Sidney Chapman, Imperial College of Science 
and Technology, lAindon, and Peter Leonidovich 
Kapitza, director of the Institute for Physical Prob¬ 
lems of the Academy of Sciences, Moscow, were 
elected foreign associates of the National Academy 
of Sciences, which held its annual meeting 22™24 April 
in Washington, D. C. 

Detlev W. Bronk, director of the Johnson Research 
Foundation, University of Pennsylvnnui, was elected 
foreign secretary, while I. I. Rabi, professor of 
physics, Columbia Univer.sity, and Walter R. Miles, 
professor of psychology, Yale University School of 
Medicine and chairman of the Division of Anthro¬ 
pology and Psychology of the National Research 
Council, were elected to the Council of the Academy. 

Twenty-nine new members were also elected: Sam¬ 
uel King Allison, director, Institute for Nuclear 
Studies, University of Chicago; Rudolph John Ander¬ 
son, professor of chemistry, Yale University; Ernest 
Brown Babcock, professor of genetics, University of 
California, Berkeley; Kenneth T. Bainbridge, asso¬ 
ciate professor of physios, Harvard University; El¬ 
mer K. Bolton, director, Chemical Department, E. I. 
duPont de Nemours and Company, Wilmington, 
Delaware; Wilmot Hyde Bradley, chief geologist, 
U. S. Geological Survey, Washington; Perry Byerly, 


professor of seismology, University of California, 
Berkeley; Paul Roberts Cannon, professor of pathol- 
ogy, University of Chicago; Milislav Demerec, di¬ 
rector, Department of Genetics, Carnegie Institution 
of Washington; Jesse Douglas, associate professor of 
mathematics, Brooklyn College; Clarence Henry Gra¬ 
ham, professor of psychology, Columbia University; 
Morris S. Kharasch, Carl William Eisendrath Pro¬ 
fessor of Chemistry, University of Chicago; Karl 
Paul Link, assistant professor of biochemistry, Uni¬ 
versity of Wisconsin; Robert F, Losh, Lambert Pro¬ 
fessor of Medicine, College of Physicians and Sur¬ 
geons, Columbia University; Esmond Ray Long, pro¬ 
fessor of pathology, School of Medicine, and director 
of laboratories, Henry Phipps Institute, University of 
Pennsylvania; Joseph E. Mayer, professor of chem¬ 
istry, Columbia University; Charles Snowden Pigget, 
physical chemist, G(?ophy8icai Laboratory, Carnegie 
Institution of Washington; Marcus Morton Rhoades, 
professor of botany, Columbia University; George 
Scatchard, professor of chemistry, Massachusetts In¬ 
stitute of Technology; Tracy Morton Sonneborn, pro¬ 
fessor of zoology, Indiaam University; Leslie Spier, 
professor of anthropology, University of New Mexico; 
Stanley Smith Stevens, associate professor of psy¬ 
chology, Harvard University; Chauncey Guy Suits, 
director of research laboratory, General Electric Com¬ 
pany, Schenectady; Frederick E. Terman, head of 
Department of Electric Engineering, Stanford Uni¬ 
versity; Merle Antony Tuve, chief physicist, Carnegie 
Institution of Washington; Chester Hamlin Work¬ 
man, head of Department of Bacteriology, Iowa State 
College; Roger John Williams, director of Biochem¬ 
ical Institute, University of Texas; Frank Clifford 
Whitmore, dean, School of Chemistry and Physics, 
Pennsylvania State College; and Wendell Phillips 
Woodring, principal geologist, U. S, Geological Sur¬ 
vey, Washington. 

The American Association of Pathologists and Bac¬ 
teriologists elected the following officers for 1946 at 
its annual meeting in Chicago on 8 March: Wiley D. 
Forbus, Durham, North Carolina, president; Malcolm 
H. Soule, Ann Arbor, Michigan, vice-president; How¬ 
ard T. Karsner, Cleveland, secretary; Alan R. Morita^ 
Boston, treasurer; Tracy B, Mallory, Boston, incom¬ 
ing member of Council; and William B. Wortman, 
Cleveland, assistant secretary. 

The American Ethnological Society announces the 
election on 8 January of the following officers for the 
year 1946-47: Hbrtense Powdermaier, Queens OoUege, 
president; E. Adamson Hoebel, New York University, 
vice-president; Sherwood L. Washburn, Columbia Uni¬ 
versity, vice-president; Esther S. Gold&ank, Oolomhia 
University, seoretary-treasurer; Marian W. Smith, Co- 
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lumbia University, editor; and Gladys A. Eeiehard, 
Barnard College, Harry L. Shapiro, American Mu- 
seom of Natural History, and Carl Withers, Brooklyn 
College, directors. 

The American Institute of Nutrition, at a recent 
meeting in Atlantic City, elected the following offloers 
for 1946-1947: A. H. Smith, president; R. M. Bethke, 
vice-president; and H. J. Almquist, councillor. H. E. 
Carter and E. M. Nelson continue as secretary and as 
treasurer, respectively, and C. A. Elvehjom and D. W. 
Woolley continue on the Council. 

The Louisiana Academy of Sciences has elected the 
following oillccrs for 1946-1947: Alvin Good, North¬ 
western State College, Natchitoches, Louisiana, presi¬ 
dent; John L. Hardin, Centenary College, Shreveport, 
vice-president; Lauretta E. F6x, Northwestern State 
College, Natchitoches, chairman of the Biological Sci¬ 
ences Section; H. C. Eshelmau, Southwestern Louisi¬ 
ana Institute, Jjafayette, chairman of the Physical 
Sciences Section; Roy E. Hyde, Louisiana State Uni¬ 
versity, Baton Rouge, chairman of the Social Sciences 
Section; George H. Lowery, Louisiana State Univer¬ 
sity, Baton Rouge, editor; E. A. Fieger, Louisiana 
State University, Baton Rouge, permanent secretary; 
and H. Bruce Boudreaux, Louisiana State University, 
Baton Rouge, secretary-treasurer. 

The Limnological Society of America elected the 
following officers at its recent annual meeting: Paul 
8. Welch, University of Michigan, president; A. D. 
Hasler, University of Wisconsin, vice-president; G. L. 
Clarke, Harvard University and the Woods Hole 
Oceanographic Institution, secretary-treasurer. All 
business communications in regard to the Limnological 
Society should henceforth be addressed to the latter. 

The American Society of Plant Taxonomists has 
elected the following new officers: Philip A. Munz, 
president; E. E. Sherff, chairman of the Council; and 
Lincoln Constance, secretary-treasurer. 

The American Society for Pharmacoloffy and Experi- 
mental Therapeutics held its 34th annual meeting in 
Atlantic City on 11-15 March 1946. The following 
officers were elected: Maurice H. Seevers, University 
of Michigan, president; H. B. van Dyke, Columbia 
University, vice-president; Harvey B, Haag, Medical 
College of Virginia, secretary; MoKeen Cattell, Cor¬ 
nell University, treasurer. Hamilton H. Anderson, 
University of California, and Dr. John C. Krantz, Jr., 
University of Maryland, were elected councilors. 

The Branner Oeoloyical Club held its annual meet¬ 
ing on 15 March at the California Institute-of Technol¬ 
ogy in Pasadena. Since this was the 25th anniversary 


of the Club, Dr. Ralph Arnold, a chairter member and 
the 6rst president, told of the formation of the Club 
and reviewed the life of Dr. John Casper Branner. 

New officers elected at this meeting for 1946 are: 
W. C. Putnam, University of California at Los Ange¬ 
les, president; W. T. Winham, Standard Oil Company 
of California, vice-president; Richard Ten Eyck, 
Continental Oil Company, secretary-treasurer. 

Dr. Chester Stock spoke briefly on the Pittsburgh 
meetings of the Geological Society of America, and 
Dr. Beuo Gutenberg spoke on the earthquake shocks 
that had been felt during the morning. The principal 
address was given by Dr. R. Dana Russell, of the 
University of California Division of War Research 
at Sun Diego, on “Geologists and Sonar.” 

The Association of American State Geologists, 
which usually meets in Washington, D. C., this year 
held its annual meeting at Urbana, Illinois, upon in¬ 
vitation of M. M. Leighton, chief of the Illinois Geo¬ 
logical Survey. Inspection of the laboratories of the 
Survey and descriptive papers of the investigations 
b(3ing conducted in them by tneuibers of the staff were 
outstanding features of the three days spent at 
Urbana. The meetings drew members from all sec¬ 
tions of the United States. Addresses were made by 
W. E. Wrather, director of the U. S. Geological Sur¬ 
vey; E. W. Pchrson, representing the U. S. Bureau 
of Mines; Bruce K. Brown, vice-president of the 
Standard Oil Company (Indiana); and others. The 
following new officers were elected: Meredith E. John¬ 
son, of New Jersey, president; A, C. Trowbridge, of 
Iowa, vice-president; and Edward L. Troxeli, of Con¬ 
necticut, secretary-editor. 

The Department of Plant Sciences of the University 
of Oklahoma has elected Dr. Howard W. Larsh as 
chairman. It has abo recently added the following 
members to its staff: Dr, George J. Goodman, pro¬ 
fessor and curator of the Bebb Herbarium; Dr. Nor¬ 
man H. Boke, assistant professor; Dr. Dorothy V. 
Leake and Dr. Elwyn 0. Hughes, instructors; Mr. 
Robert H. Rucker, landscape architect; Mr. Frank 
Rinehart, custodian; Miss Morylou Stiemert, Miss 
Phyllis Thompson, Mr, Tillman Johnson, and Mr. 
Vernon Scott, assistants; and Mrs. Jean Moore, sec¬ 
retary. 

The Union of American Biological Sciences elected 
the following officers at its recent annual meeting in 
St. Louis: Robert Chambers, New York University, 
president; J, S. Karling, Columbia University, secre¬ 
tary; and Frank A. Brown, Jr., Northwestern Uni¬ 
versity; M. Demerec, Carnegie Institution; and Rob¬ 
ert F. Griggs, National Research Council, Executive 
Committee members. 
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The American Physiological Society has elected the 
following officers for 194(5: Wallace 0. Fcnn, presi¬ 
dent; Maurice B. Visscher, secretary; D. B. Dill, 
treasurer; and Henry C. Bazett, councilor. 

Recent Deaths 

Jean-Marie-Eugetie Deracheid, ornithologist and con¬ 
servationist, was imprisoned by the Germans in 1941 
and executed on 13 March 1944. He had made several 
trips to the Congo, one of them with the American 


Toi 

expedition for studying gorillas, which were headed by 
Carl Akeley. Dr. Derscheid was the principal pro¬ 
moter of Reserves Natur^les in the Belgian Congo and 
effected establishmont of Le Pare National Albert, of 
which he was made director. He was an entbusiaatie 
aviculturist, studying in particular the Anatidae, and 
he was the artist who designed the fine Gyrfaloon on 
the cover of Le Gerfafui, In this journal (1945, 35 , 
109-111) Charles Dupond gives an aceount of Dr, 
Derscheid^a contributions to science and conserva¬ 
tion .—Margaret M, Nice (Chicago, Illinois). 


In the Laboratory 


Nucleosis of Skeletal Muscle: Its Value 
as a Biological Test^ 

RDDOMP AliTSOHtJL 

Department of Anatomy, University of Saskatchewan 
Saskatoon, Canada 

Damage to skeletal musolo which is not severe 
enough to cause necrosis provokes not only alterations 
in the sarcoplasma but intense proliferation of sub- 
sarcolommal nuclei (nucleosis). Such damage may be 
caused by mechanical or toxic agents, by ischemia or 
avitaminosis-E; its nature may be unknown, as in 
either progressive muscular dystrophy or in denerva¬ 
tion. The nuclear proliferation is frequently so active 
that the nuclei fill the sarcolemma producing the 
“nuclear tubes” of Waldeycr. If nucleosis occurs 
only in restricted zones of the fiber, it results in 
**musole giant cells” or in “fiber clubs.” 

This proliferation may be interpreted os regenera¬ 
tive or as reactive in nature. It may, however, con¬ 
stitute the initial stage of a metaplasia of skeletal 
muscle into connective tissue. There is no agreement 
as to the manner in which the numerical increase of 
muscle nuclei occurs. While some authors believe that 
the proliferation is due to mitosis (A. M. Pappen- 
heimer, .9; Chor, Dolkart, and Davenport, 2), others 
regard the process as “amitotic” (Tower, i\ Altsohul, 
1). Whether amitosis occurs at all, whether it is the 
division of damaged cells, or whether it is limited to 
syncytia are questions that are still under discussion. 
A solution of this problem regarding skeletal muscle 
would not only have a theoretical interest but might 
explain certain featixrds in muscle degeneration and 

^ Supported by a xront from the National Beeearch Coun¬ 
cil of Canada, Associate Committee on Army Medical Bo- 
oearch. 


lead to an improvement of measures for the preven¬ 
tion of muscle degeneration. 

If mitosis of subsarcolemmal nuclei does occur in 
denervated or otherwise damaged muscle, it should 
be easy to find mitotic figures amongst the great 
number of recently proliferated nuclei. The writer 
has examined several hundred sections showing nuclear 
proliferation in muscle fibers but has been unable to 
find clear evidence of mitosis; yet there have been 
many indications of amitosis, in the form of constric¬ 
tions and, even more frequently, of fissures. These 
latter were especially clear if the sections were stained 
with cresyl violet instead of the standard hematozy- 
lin-eosin. 

Since the apparent lack of mitotic figures and thp 
presence of morphological changes, suggesting amito¬ 
sis, are insufficient to justify a final decision on the 
nature of this nuclear proliferation, an attempt has 
been made to obtain more oondosive evidence by the 
use of colchicine. The procedure and preliminary 
findings were as foUows: The skeletal muscles of rab-^ 
bits, guinea pigs, and white rats were denervated or 
locally injured by the insertion of catgut or eotton 
threads. Three months after denervation nueteosis 
and other histological changes are very pronounced. 
Subcutaneous injections of 0.2-0.S mg. of colcideine 
per 100 grams of body weight, 4 or 9 hoorc before, 
the animal was killed, failed to arrest a hypothettesl 
mitosis, and the “colohieine effect,” with its apiparent 
or real numerioal increase of mitotic figures, was lode- 
ing. The decomposition of proliferated wxtM was 
more prononneed than hi control cas^. 

Focfd injury by thread peitnits one to observsAfnd 
aualjwa the degree of mnsde domain and of tilstiw 
reaetteua. It is found in evoss^sastioBs 
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fytmt pathobgioal duuiges an arranged ooncentri- 
ealfy. tn the oenter is the thread or the spaee through 
wlu<di it passed, sorroonded or filled by necrotie 
masses. Next an reactive and reparatiTe processes 
o£ inflammatory type, then hyaline muscle fibers, 
and outside these an ooeasional layer of calcified (pre¬ 
viously hyalinizedf) muscle fibers. Still farther out 
are "muscle giant cells’' or fiber clubs with prolifer¬ 
ated nuclei, then thin muscle fibers with less marked 
nueieosis^ and finally, normal muscle with some inter¬ 
stitial reaction. As may be expected, there is often 
some overlapping of these sones. If the injury and 
reactions are sli^^ter, the hyalinization, calcification, 
and nudear proliferation in the muscle fibers may 
be absent 

Following these injuries the effects of colchicine and 
other substances may be determined. If, after local 
injury to muscle, colchicine is given in repeated doses 
over a 5- to 10-day period, nucleosis will be slight or 
entirely absent. But if a single dose is administered 
5 to 10 days after the injury and the animal killed 
4 to 9 hours later, nudeosis will be present. In 
neither case have any mitotic figures been found. 
Sodium caeodylate is reputed to have an action simi¬ 
lar to oolchicine. Its use in these tests failed to bring 
out mitotic figures in the damaged muscle or to in¬ 
fluence nucleosis, though enlargement of many nuclei 
occurred. When quinine sulphate or quinine chloride 
was given to animals with local injuries of skeletal 
muscle, an increased nucleosis was observed. X-ray 
irradiation of locally injured muscle had so far no 
influenee on nucleosis. 

In carrying out the experiments with oolchicine, 
sodium eaoodylaie, and quinine, it was found desir¬ 
able to bring these substances into more intimate con¬ 
tact with the tissue, showing nuclear proliferation. 
Prior to insertion, the threads were impregnated with 
the test substance which was used in aqueous or 
aqueous-gelatinous solution. 

The above-described procedure by which muscle 
tissue is injured locally and acted upon more or less 
contemporaneously (a) through the general circula¬ 
tion, by introducing drugs either orally or hypoder¬ 
mically, (b) locally, by impregnating the introduced 
threads with the drug, and finally (o) by the combina¬ 
tion of (a) and (b), should prove helpful as a bio¬ 
logical test to ascertain the influenee of certain sub- 
stenees on pathological processes in tficeletal muscle. 

Addendum: Since this paper was submitted for pub¬ 
lication, £. Le Oros Clark has published an article 
80^ 24) in which he describes the use 
of for ascertaining the ladt of mitotic divi¬ 

sion in lnjured,^s^ muscle. No mention is made 
of 0 ^ &mg on amitotic proliferation. 
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Oa die fluorometric Determioadon 
of Nicodaamide ^ 

John V. Soura* 

Department of Pharmacology, College of Phyaieions 

and Surgeons, Columbia University 

After Najjar’s detection (<9) of Pa, a metabolite of 
nicotinamide, fluorometric methods for its determina¬ 
tion were developed (2,6). Although Fg is measured 
fiuorometrioally, investigators are still obliged to 
measure concentrations of nicotinamide colorimetri- 
cally. A simple means of measuring both substances 
fiuorometrioally is, therefore, desirable. 

When it was shown that F* is an N-methyl-fi-form- 
amidopyridinium salt {3, 7), it became evident that 

the fluorometric methods for the determination of F* 
can be used for nicotinamide if the latter substance 
can be converted to Fg. N-methylation of nicotin¬ 
amide was carried out (5) under reflux conditions for 
six hours with excess methyl iodide. It has now been 
found that this reaction can be effected more simply 
by allowing dilute metfaanolic solutions to stand over¬ 
night at room temperatures in the presence of excess 
methyl iodide. The excess methyl iodide is readily 
removed by evaporation under a current of air. The 
product, treated with alkali and isobutanol, may then 
be measured fluorometrically according to the method 
described by Najjar (6), Thus, given a solution of 
nicotinamide and N-methyl-nicotinamide chloride, the 
metabolite is measured as usual, and after treatment 
with methyl iodide, a second analysis gives the sum 
of the metabolite and the nicotinamide. 

In the course of this work, which has since been 
discontinued, a simpler and more rapid method for 
the fluorometric measurement of nicotinamide was 
found. The method involves treatment of aqueous 
solutions of nicotinamide with cyanogen bromide ac¬ 
cording to Handier and ELald’s colorimetric method 
(1), Instead of adding the metol solution to complete 
the color reaction, alkali is added; the product is ex¬ 
tracted with isobutanol, and readings are token fluoro¬ 
metrically as described by Najjar (ff). Unlike pyri- 
doxal, the pyrimidine moiety of thiamine and certain 
alkaloids, the following do not interfere: pyridine, 
nicotinic acid, methyl nicotinate, pyridoxine, and py- 
ridoxomine. When the test is performed as described, 

^thvakt we^ dm Mr. J. C. Hor&t>«rg«r for his asufstaace. 

t AflUUted with Merva and Company, Rabwoy, JNew Jamvs, 
wban thm article was prepared. 
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nicotmamide gives rise to a greater flaoreseence in¬ 
tensity than an equivalent weight of N-methyl-nioo- 
tinamido chloride. This unexpected increment is 
quite pronounced, and, as a result^ one may measure 
as little as one mierograni of nicotinamide. The 
fluorescence is stable, and measurements are repro¬ 
ducible. The method appears to be simpler, more 
sensitive, and more reproduciblo than existing colori¬ 
metric methods. 
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Chloride-free Filter Paper 

Daniel Cttshinq, Boston^ Massachusetts, and Ralph 

N. Prince and Joseph Skiberlich, Engineering 
Experiment Station, University of New Hamp¬ 
shire, Durham 

In recent years considerable emphasis has been 
placed on the purity of reagent chemicals—so much, 
in fact, that manufacturers have found it necessary 
to include the analysis on the labels. Nevertheless, no 
restrictions upon the purity of the filtering media used 
in analytical work have been mentioned in laboratory 
procedures. Small quantities of impurities have little 
significance in macroanalytical work, but become pro¬ 
portionately serious when microanalytical procedures 
are used. 

Bencdctti-Pichlcr (.Z) has recommended Schleicher 
and Schuell filter papers No. 589 (black or blue rib¬ 
bon) and No. 601 (spot test paper) in the experiments 
which he has outlined. In no instance has he indi¬ 
cated the degree of chemical purity of the above 
papers, although it is stated that “as a rule, the effi¬ 
ciency of the tests is greatly affected by the type of 
paper used.” In an earlier work the above author 
and Spikes (5) have referred the reader to the silver 
test of the caution group in a discussion of the identi¬ 
fication of the chloride ion. No caution concerning 
possible contamination by the filtering medium was 
mentioned. Charnot and Mason (J) in their descrip¬ 
tions of filtering methods for chemical microscopy, 
have not indicated that the filtering medium must be 
of any particular quality. It may be that the false 
concept that filter paper is pure cellulose still per¬ 
sists. 

The recent Federal speoifloations (6) for filtering 
paper have not mentioned the chemical purity of the 


product*, however, by private oommunication it haa 
been found that they refer to the usual analytical 
operations and that no consideration was given to 
special tests such as might bo required in biological or 
mioroanalytioal work. 

There are some analyses in the biological and metal¬ 
lurgical fields where the presence of certain ions, par¬ 
ticularly chloride ion, in the filter paper could lead 
to false conclusions. An example of ion interference 
in metallurgioal work is that of the chloride ion in 
corrosion studies. Here microanalytical filtering tech¬ 
nique is employed together with microscopical identi¬ 
fication methods. In studying the corrosion of metals, 
pjirticularly that of stainless steel, the test for chloride 
ion is very important. Filter paper is often neces¬ 
sary when analyzing the minute quantities of films 
and deposits by the various techniques of chemical 
microscopy. Inasmuch as such corrosion studies call 
for definite negative results as well as uncoutaminated 
positive results, it can be seen readily that traces of 
chloride ion would introduce serious interference. 

If a circle of a commercial filter paper is shaken 
with redistilled water until it is well pulped, the fact 
that chloride is present can be easily confirmed. When 
the water is removed by decantation or centrifuging 
and tested for chloride ion, a positive result will be 
obtained. 

Proper and Green (4) have stated that a hypo¬ 
chlorite bleaching is usually used in the preparation 
of pulp for filter paper, and that all of the bleach 
must be removed with pure water. W. Schmid (5) 
has indicated that chlorine gas as well as hypochlorite 
is used in the manufacture of high-grade Swedish 
filter papers, and that thorough washing must be 
done to remove the chlorides. Nevertheless, chloride 
ion has been found in all of the papers tested. 

Since chloride-free filter papers are not available 
commercially, a method for obtaining these has been 
worked out. The demand for a filter paper of this 
type would normally be rather small, and, since it 
would not be practicable to store much material for 
long periods of time, the method has been so arranged 
that any chemist can prepare his own filter paper as 
required. 

The Federal specifications have called for 100 per 
cent rags as raw material. But, the history of the 
rags being unknown, it would be quite possible for 
traces of chloride to be present from prerioua bleach¬ 
ing operations. Therefore, unbleached sulfite wood 
pulp was chosen as the raw material. 

The pulp was bleached with sodium peroxide, al¬ 
though any bleaching agent which contained no 
chlorine could have been used. First, 6 per cent 
sodium peroxide, based on the pulp weight, was die- 
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solved in water and then thoroughly mixed with the 
pulp at approximately 10 per cent consififtency. The 
reaction was allowed to proceed overnight at room 
temperature, after which the temperature was raised 
to 60® C. for an hour. The spent liquor was drawn 
off, and a second treatment with sodium peroxide of 
the same strength was carried out for nn hour at 
60® C. Inasmuch as the unbleached sulhto pulp was 
not iron free, the bleached pulp was steeped for 16 
minutes in a 1-per cent oxalic acid solution in order to 
remove the iron. It was then washed free of oxalates 
with distilled water, since tap water usually contains 
chlorine. A filter paper made from a pulp thus 
treated was chloride free, but its asb content corre- 
sponded to that of qualitative paper. 

Reduction of the mineral content of the pulp with¬ 
out introducing chloride could be accomplished in 
several ways. Such acids os sulfuric, phosphoric, and 
oxalic, or mixtures of them in various strengths, could 
be used. In the present work, the pulp was mixed 
with a sufficient quantity of 10 per cent orthophos- 
phoric acid to result in a consistency of about 5 per 
cent. It was heated to 60® C. for 16 minutes, the 
acid was filtered off, and the filter cake was washed 
free of phosphates. 

In commercial preparation, it could be expected that 
traces of phosphate ion might remain in the pulp even 
though it was thoroughly washed. Therefore, when 


miorodeterminations are made for phosphate ion, it 
would be best to use a standard filter paper from 
which the ash has been removed by hydrochloric acid. 
Pulp treated thus had an ash content comparable to 
that of commercial quantitative filter papers. 

A high-speed laboratory stirrer was used to break 
up the pulp at a consistency of 1 to 2 per cent, after 
which it was thickened to the desired degree for 
bleaching. The purified pulp was dispersed in a 
similar manner in distilled water at about 0.6 to 1 
per cent consistency. The filter paper was formed 
on a finely woven, cotton fabric which had been placed 
over the holes of a Buchner funnel of the size desired. 
The sheet was formed while the water was removed 
slowly by reducing the preissuro slightly in the filter 
fiask. When the water had been removed, full suction 
was applied. Then the sheet was wet with alcohol 
(chloride free) to harden it. The sheet was trans¬ 
ferred to a glass plate, pressed, and then dried. 
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Letters to the Editor 


Science and Mankind's Plight 

In his recent address at the AAAS meeting in St. 
Louis {SeienoCf 1946, 103, 337), Dr. A. J. Carlson 
clearly depicts the dilemma mankind is in about the 
state of human affairs. 

Dr. Carlson sees a helplessness in every direction that 
has us puzzled, much as a doctor who gazes baffled at a 
person very sick with some disease he does not under¬ 
stand. All leading scientists who have given thought to 
the world's troubles feel about them as he does. 

This was very frankly admitted by Wesley 0. Mitchell, 
then of Columbia University, in his striking address as 
president of the AAAS at the annual meeting of the 
Association in Columbus, Ohio, in December 1039, when 
with other things he noted: 

we can come to a clearer understanding of how 
we behave, perhaps, and perhaps is all we can say, we 
can learif how to eondition men so that their energies 
will go less into making one another miserable. . . . 

<' The outidde limits of what scientists can accomplish 
as citizens are set by their ignorance. Not only does 


no individual have more than a tiny fraction of the 
knowledge that is needed; all scientists of the country 
put together do not know enough to solve many of the 
problems that a democracy faces." 

Since Dr. Mitchell's address, groat changes for the 
worse have come over the world, and the darkness now 
is much darker than at the time he expressed those views. 
The baffling problem now is to know how science can 
break through this darkness to save mankind, for only 
science can do that. 

Dt. Carlson sees hope for betterment if the integrity 
ruling in science can be injected into the common life 
of the people. He now sees dishonesty, guile, deceit, 
and the Golden Buie in reverse, which is only too true, 
pervading and governing so much that is going on in 
the Nation and tho world. 

Since the desire for money is mainly the cause of this, 
it being regarded as an end rather than the means, 
which it really is, perhaps the social evils and human 
deterioration caused by money being so regarded will 
pass away when money ceases to be the power it now is. 
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In the coming atomic age nuclear energy will be the 
driying power of the social order. 

The foregoing are not Iho views of a scieutist; they 
are those of a layman who has taken a keen interest in 
certain branches of science for many years. Though he 
has worked as a machinist in a war plant until recently, 
and spent his life prior to that in the mines in South 
Wales and America as a miner, he has reflected a good 
deal on some of the major problems of life. 

G. Epoar Owen 

Earriit Building^ Ilone»dale, Pennsylvania 

The Atomic Bomb and the Anthropologists 

In hie admirable address, '^Science and Our Future’’ 
(^Sciencef 1946, 103, 415-417), Hr. E. U. Condon very 
properly criticizes the viewpoint of anthropologists who 
^'fatalistically await death, reading papers to an aca* 
domic society meeting in a museum in Philadelphia.” 1 
think it should bo placed on record that almost all the 
anthropologists present at that meeting rejocted that 
viewpoint, and that upon my moving and Dr, Margaret 
Mead seconding, the following resolution was unani' 
mously adopted by the American Anthropological Asso¬ 
ciation : 

HebolyKO: That the American Anthropological Asso¬ 
ciation, constituted of scientists interested in the study 
of human nature and society, recognizes the responsi¬ 
bility of anthropologists to study the effects- of the 
discovery of the use of atomic energy, and to participate 
actively with other scientists in efforts to make appro¬ 
priate social inventions to guard against the dangers, 
and utiliawj the promise, inherent in atomic use. 

M. F. Ashley Montagu 
Hahnemann Medical CoUege, Philadelphia 

Pathogenesis of Kernictenis 

The purpose of this communication is to present our 
concept of the pathogenesis of kernictorus (jaundice of 
the nuclear masses of the brain), based on recent clini¬ 
cal, serological, and pathological observations. tJntil rti- 
cently there wns no explanation for the post-mortem 
finding of kernictorus only in cases of icterus gravis 
neonatorum (a form of congenital hemolytic disease or 
erythroblastosis) and not following other types of jaun¬ 
dice, even of severe degree. 

As is well known, the great majority of cases of con¬ 
genital hemolytic disoase occur when an Bh- mother, 
already senaitized to the Rh factor by a previous prog 
nancy or transfusion, boars an Bli-f- fetus. The anti¬ 
bodies in the sensitized mother’s serum may bo of two 
principal varieties, namely, bivalent antibodies (agglu¬ 
tinins) and/or univalent antibodies (glutinins or block¬ 
ers). If the maternal serum contains a high titer of 
univalent antibodies, the Bh-f fetus will almost surely be 
stillborn. With low-titered univalent antibodies, viable 
infants who recover after suitnblo transfusion therapy 
are the rule. 

In our experience, when the complication of kornicterus 
supervenes, the antibodies in tho maternal serum are 
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almost always of the bivalent variety (agglntiniiia).. 
This suggests the following mechanism for tho devel¬ 
opment of kernicterus* Matornal Bh agglutinins in the 
infant’s circulation combine with its Bh+ erythrocytes, 
bringing about the formation of smali clumps (agglu¬ 
tinates of red colls) which plug the smaller arterioles 
with tho formation of agglutination thrombL In an 
organ like the liver, tho resulting damage may be one 
factor in the production of Jaundice, thus explaining 
its lack of correlation with the degree of anemia. In the 
bone-marrow, the resulting irritation may cause a pour¬ 
ing forth of nucleated red cells into the circulation. In 
the brain, plugging of terminal vessels can produce areas 
uf ischemic infarcts; the nuclear masses would bo most 
vuluerable, since ganglion cells are particularly suscep¬ 
tible to anoxia. Due to the concomitant presence of 
deep jaundici;, the damaged ganglion cells take up 
bilirubin—a sort of in staining reaction. If the 
iiifant dies at this point, post-mortem examination will 
show tho presence of kernictorus. Infants surviving the 
immediate neonatal period and dying after the jaundice 
has disappeared will show at post-mortem examination 
evidence of cerebral damage but without kernicterus. 
In a recent case studied by us, where death occurred 48 
hours after birth, in addition to the post-mortem ffnding 
of kernicterus, histologic study showed tho blood vessels 
of the brain to be packed full by agglutinated masses 
of erythrocytes, as required by our theory. 

Infants with komicterus occasionally survive, in which 
case they develop signs of a diffuse neurologic disorder 
of varying severity, usually accompanied by mental 
deficiency. Such cases are rare and would bo expected 
to make up only a very small fraction of the group of 
so-called nonspecific mental deficiency cases. Thorefofe 
it could bo predicted a priori that attempts such as have 
recently been made to show a statistical difference in 
tho distribution of Dm Bh factor among mothers of 
mentally deficient children in comparison with the notr 
mal population would almost surely yield insignificant 
results unless the series is large enough to detect a 
small percentage difference. 

Attempts have been made to show a connection be¬ 
tween Wilson’s disease and kernictorus. la three cases 
of Wilson's disease studied by us we found no evidence 
of isoimmunization of pregnancy, indicating a dlsslini- 
larity in the pathogenesia of the two conditions. 

Alkxakurr 8. WrasTKa 
Serological Laboratory^ Oijice of the Chief 
Medioed Examiner, New Yorh City 

Matthxw BaOnv 

Department of Neurology, Brooklyn Jewish Hospital 

Genetics and BialogicoJ Theory 

£, B. Wilson, in his classical work {The odl iii dev^h 
opment and heredity, Kew fork: Macmillan, 1^88), 
states: **ln practice all purposes of experimental anafy- 
sis are sufficiently met if the hereditary ^genee’ 

or 'pangens' be thought of merely as modi^s 
call forth responsesi tins way dr that, aeeording 
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specific nature. To speak of them as 'determiners’ is 
to make use of a convenient figure of speech; but this 
need impiy no more than that they are difforentials by 
the use of which we are enabled accurately to analyse the 
observed results” (p. 1113). To take this concept to 
its logical conclusiou has a radical effect upon biological 
theory, as the writer has shown in a series of papers 
on the causes of color patten^. It is preferable to use 
the term ”inhibitor” rather than "modifier,” since the 
latter has a more restricted meaning in genetics, and 
extend to the whole of genetics the concept of inhibiting 
factors which is used to explain melanin pigment inhibi* 
tion in animals. The concept of hereditary factors as 
inhibitors is not generally used by plant geneticists, 
though the evidence is in its favor. Thus, the chromo¬ 
some-borne inhibitors in albino plants arc quite obviously 
responsible for the iuliibition of plastid development, 
which may be complete as in white plants, or incomplete 
inhibition as in,yellow plants, with still less inhibition 
for red-colored plastids (chromoplasts). Since flower 
color is caused by sap pigments produced by plastids, or 
chromoplasts, or both, then the inhibiting factor hypothe¬ 
sis has only to be extended to include the selective inhibi¬ 
tion of one or more of the three primary pigments pro¬ 
duced by the plastids, namely, red, yellow, and blue, or 
incomplete inhibition of the plastids themselves, together 
with a time variable when the inhibitors become effective, 
to account for color patterns. In animals there is no 
evidence that chromosome-borne factors are responsible 
for melanin pigment synthesis but only its partial or 
complete inhibition, the variegated patterns being caused 
by the time when the inhibiting substances appear in 
early or fetal life. 'Fhe evidence points to black color 
as being the uninhibited expression of melanin pigmen¬ 
tation, and hence the conventional multiple allelic series 
in rodents is each reduced by one, namely, normal black 
color. Thus, tho agouti series in rabbits has only two 
members, agouti or wild-type, and black-and-tan, normal 
black color occurring in the absence of these inhibitors 
provided no others are present. 

The inhibitors arise siiontaneously, as evidenced by 
mutations, and range from the dominant, gross type to 
those of the modifying or regulatory class, the latter 
being responsible for the nongenetically fixable grades 
of white spotting and si^e. Tho breeding methods of 
inbreeding, outcrossing, and selection are used for the 
puri}ose of attempting to fix the desired types of inhibi¬ 
tors and purge the organism of unnecessary ones. Thus, 
inbreeding maize purges the plant of some inhibitors 
but renders others homozygous. The crossing of two 
inbred strains which are homozygous for a maximum 
number of different inlubitors will yield the most vigor¬ 
ous hybrids. If the inhibitors could bo destroyed, 
especially selectively, the breeding methods would bo 
simplified. Submitting organisms to X-rays merely in¬ 
creases the number of harmful inhibitors or produces 
lethal effects through chromosome breakages. However, 
the inhibiting substances produced by the inhibitors can 
be neutralized in many cases. An extreme example is 
seen in the use of plant hormones as herbicides which 


seem to neutralize cellular inhibiting substances to the 
extent that the plant grows itself .out. 

The Implication of the inhibiting factor hypothesis is 
that growth is inherent characteristic and the ohromo* 
some-borne factors merely inhibit metabolism in varying 
degrooB. In other words, under optimum conditions of 
temperature, light, and nutrition and with a minimum 
of internal inhibitions caused by chromosome-bome in¬ 
hibitors, together with an absence of toxic products of 
metabolism or the neutralization of such, cell growth 
would be at its maximum rate, and differentiation would 
not occur. This view has some support from tissue-cul¬ 
ture exporimonta. It is also supported on evolutionary 
grounds. Thus, the first spontaneously originated com¬ 
pound to form organic matter must have had the consti¬ 
tutional characteristic for its own duplication and hence 
growth; it could not have acquired this characteristic, 
as it could not have survived to do so. What would be 
necessaiy' would be a brooking up of the organic mass 
to prevent it from becoming a victim of its own toxic 
products of metabolism. The spontaneous origin of in¬ 
hibitors would provide the necessary mechanism, since in¬ 
hibitors have the characteristic of repulsion after dupli¬ 
cation, as is evident in mitosis and by inference also in 
singlo-oelied organisms. Evidence that complex molecu¬ 
lar entities duplicate thomsolvos is seen, in addition to 
the chromosome-borne inhibitors, in plastids and virus 
molecules, all of wliich require the specific organization 
of the cell to do so. 

Alan Bj&akxst 

Sxperimenial Farrt^, Ottawa^ Canada 

Are Scientists Irresponsibles? 

Tho leading article, "Can we curb tho irrosponsi- 
blest,” by Lawrence K. Frank (Scieftce, 1946, 103, 
349-351), deals with a most important matter on which 
clear thinking is eminently desirable, but after reading 
it three times, I find myself much confused. Perhaps 
I am unduly obtuse, but I need clarification of Br. 
Frank’s position. 

I wholly agree that responsibility for aggression must 
be brought home to the guilty individuals and adequate 
punishment inflicted on them, and that tho Nurnberg 
trial is, therefore, fully justified and is based on prin¬ 
ciples which must bo maintained if we are to hope for 
lasting peace. 

But Br. Frank seems to proceed from this sound basis 
to the propositions that scientists, by working on 
atomic bombs are guilty of aggression and may be held 
liable to punishment, and that an association of seion- 
tistfl may be able by their own action to relegate the 
atomic bomb to extinction. I cannot follow him on 
either of these points. 

Surely there is a clear distinction between contrib¬ 
uting to our military power and using that power for 
aggression. The scientific work which produced the 
atomic bomb differed not in character but only in 
effectiveness from other scientific work which contrib¬ 
uted to the development of faster fi,ghting planes, more 
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powerful bomberS) air-bome radar for strategic bomb- 
iag^ prordmity fuses, and the innumerable other new 
weapons of the most technological of wars. In that war, 
in which we were the victims of aggression, it was the 
obvious duty of every scientist to give our armed forces 
all the help he could. Now that the war is onded, but 
firm peace not yet achieved, it remains the duty of 
every good citizen, including the scientist, to do what 
is needful to maintain our national strength in order 
that we may lead in the firm establishment of a strong 
international organization. Should our Government mis¬ 
use that strength to start an aggressive war, the sci¬ 
entist, like all other, citizens, no more and no less, 
would share in l.he guilt if ho acquiesced. 

As for the second point, while we all earnestly hope 
that never again will aii atomic bomb be dropped on 
human beings, the only insurance against it is the crea¬ 
tion of an International organization strong enough to 
outlaw the use by any nation of the atomic bomb and 
other weapons for mass slaughter, to enforce its law by 
adequate policing, and to inflict individual punishment 
for infractions. No voluntary association of scientists 
can exercise such governmental powers. It seems to 
me unfortunate to deflect attention from tho only true 
remedy by raising hopes in n measure which is cert-ain 
to prove inadequate. 

L. A. Hawkins 

^^esearch Ldboraiory^ Oeneral Electric Company 
Schenectadyf New York 


Book Reviews 


Chemical crystallography: an introduction to optical and 

X^ray methods, C. w. Buon. Oxford, Engl.; Claren¬ 
don Press, 1945. Pp, xU + 422, (Illustrated.) $7.50. 

The author purpose, os stated in the Preface, is to 
present a practical guide to optical and X-ray methods 
for tho identification of solid substances and for the 
determination of atomic configurations in crystals. His 
treatment of the subjects is designed primarily to in¬ 
troduce the chemist to those techniques and to provide 
him with a sufiUciont background to enable him to begin 
to apply the principles. In accomplishing his purpose, 
the author has been highly successful. Tho success is 
due, in groat measure, to the simplicity of the presenta¬ 
tion. Mathematics, for instance, has been kept to a 
minimum consistent with a thorough understanding of 
the practical applications of crystallography. 

Tho subject matter Is divided into two sections. The 
first, dealing with identification, is concerned with the 
use of morphological characteristics, indices of refrac¬ 
tion, and X-ray powder patterns in chemical analysis. 
Elementary crystal theory, including symmetry, nomen¬ 
clature of planes, growth features, etc., is clearly pre¬ 
sented. The meaning of tho refractive indices and 
their measuremfint and use in identification are par- 
tieulaxly well developed. 



The boisterous saga of America's oil 
pioneers... capturing the restless, en¬ 
terprising spirit of the great figures of 
wildcatting — from Williams, Drake, 
and Galey to Joiner and Gutowsky— 
and the excitement of life in the oil 
boom towns. A lively, informal history 
by o veteran operator and scout. 
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The seeoud section is devoted to etructure dettermiiiA- 
tion and is an excellent introduction to both its theoi^ 
and applications. Of particular merit is the use of the 
reciprocal lattice concept at the beginning of the de¬ 
velopment of single crystal techniques rather than in a 
later section, as Is customary. In the reviewer’s opin¬ 
ion, considerably more emphasis could profitably have 
been put on the various iqoving-dlm methods. Those 
techniques, which are more powerful and easier to in¬ 
terpret than the rotation method, deserve a full dis¬ 
cussion for the student being introduced to X-ray dif¬ 
fraction. 

In regard to the physical make-up of the book, the 
author is to be commended for the general excellence 
of the line drawings, most of which were made espe¬ 
cially for the purpose. The inclusion of a section of 
selected references for the various topics covered would 
have been an improvement, since no introductory volume 
can be expected to cover all phases of the subject 
thoroughly and additional reading is necessary. 

On the whole, the present volume is a very worth¬ 
while contribution. It should find widespread use as 
a text in the study of structural crystallography. 

Joseph h , Lukesh 

Crystallographic Laboratory 
Massachusetts Institute of Technology 

Ftmeiples of dynamic psychiatry: includmg an iniegraihe 

approach to ahnotmal and clinical psychology, Jules 

H, Massertnan. Philadelphia: W. B. Saunders, 1946. 

Pp, xix -f 322. (Illustrated) $4.00. 

In the author’s own words the purpose of his book 
is provide an orientntivo introduction to the prin¬ 
ciples of modern dynamic psychiatry, to outline their 
application to the techniques of clinical diagnoses, and 
to demonstrate the rationale and methods of effective 
therapy.” All this in a little over 200 pages of text I 
Admittedly, Dr. Masserman has set himself a difficult 
task. If he does not wholly accomplish it, it will sur¬ 
prise no one who possesses any familiarity with this 
field. Actually, he has made an excellent approxima¬ 
tion to bis goal, oven if he has not quite hit the bull’s- 
oye. 

The book is so condensed, so concentrated, that one 
doubts whether it could possibly convey much meaning 
to the uninitiated, to the uuinstructed reader, however 
zealous his ardor for learning. Added to this, the 
author’s liking for twenty-five-dollar words (such as 
* * frustranoous, ” ' * someiotic, ” * ‘ circumambient milieu, ’ ’ 
’'temporal desuetude,” ”identificatory,” and "neuro- 
gcnetic dynamisms”) is such that the result is a tur- 
gidity and stickiness of style which makes reading 
sometimes difficult. One gets the feeling of having 
eaten a meal of K-rations covered with blackstrap 
molasses. It is very much to be hoped that before the 
companion text, Fractice of dynamic psychiatry, ap¬ 
pears Dr. Masserman will take his blue pencil firmly 
in hand and apply it vigorously to all such cant phrase¬ 
ology. If ho does, the volume will be a useful addi¬ 


tion to ezpodtosy Uteraiure. For than can b« no 
doubt whatever tto Dr. Massarman knows his sabjeat* 
His brilliantly chosen and suooinotly put ease hiatoiias 
are in themselves evidence of this. 

He has, moreover, a mature diserimJnation and 0 
philosophically holistic point of view which wUl com¬ 
mend itself to the sophisticated student and is rarely 
found in an experimentally gifted spoeiaUst. 

CABL BIKOBB 

LSS Sast 7Srd Street, New Yorh City 

Basic electricai engmeering: circuits, machines, electretiics* 

A. £. Fitzgerald. New York and Loodoo: McGraw- 

Hill, 1945. Pp. i* + 443. $3.75. 

Planning an electrical engineering course for students 
majoring in other subjects becomes an ever more diffi¬ 
cult task, because the number of topics that might be 
treated increases with technological progress, while the 
time allowed for tho course usually decreases. Obvi¬ 
ously there comes a time when more and more subject 
matter cannot be crammed in, and it becomes neoessary 
to re-evaluate tho field, select only that material which 
is of current or likely future importance, and organise 
it into a new whole. This is what the author has 
tempted in Basic electrical engiiteermg, with what ap¬ 
pears to be a high degree of success. 

The treatment is directed toward the user of elec¬ 
trical engineering apparatus and is by no means a con¬ 
densation of a complete major course in electrical engi¬ 
neering, as is unfortunately the case with many texts 
in this field. Emphasis is on external characteristics 
with only such discussion of the inner workings as is 
necessary to an intelligent imderstanding of the equip¬ 
ment. Consistent with modern electrical engiDeeriitg 
technology, tho treatment of diroct-ourrent equipment 
is subordinated to that of alternating current. Motors 
are emphasised in comparison with generators, as is 
appropriate in a text directed to potential users of 
electrical tools. It is noteworthy that fully one-third 
of the text is devoted to electronic circuits and equip¬ 
ment. 

In stylo the book is very readable. The theoretical 
developmeztts are simple and direct, and where there are 
departures from generality or oon^lete rigor for the 
sake of brevity some note of this is usually made. 
Free use is made of electrical engineering short cuts, 
such as equivalent circuits, vector diagrams, and com¬ 
plex notation. While these are explained adequately, 
students not proficient in mathematics might have diffi¬ 
culty in grasping the ideas in some cases. There are 
illustrative examples throughout the book and a fine eol- 
lection of problems at the end of each chapter. 

The book is well designed; diagrams are dear and 
properly labeled; and there Is an appropriate wleotlmi 
of illustrations suitably placed in relation to the tmet 
Typographical errors exist in no more than noriia$l 
numbers. 

B. B. tsjuim 

Csrtwpis insWfats of Tedhtsolopy 
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The Impact of the War on Medicine 

A. N. Richards 

Vic 0 ^Prestdefft, University ef Pennsylvania, and Cb^^rman, Qmmittee on Medical Research, OSRD 


I AM SPEAKING TONIGHT on the subject of 
“The Impact of War on Medicine.” Impact 
is defined as collision, and that in turn may 
imply impetus, damage, or, as in the field of nuclear 
physics, release of energy. With these several con^ 
notations in mind, I shall speak of the impact of 
the war upon the activities of some of the groups of 
individuals who constitute the personnel of medicine. 

Medioal Sttjdekxs 

Before this year ends, the schools of medicine in 
this country will have graduated some 26,000 phy- 
sieians whose school training has been compressed into 
three years of 12 months each instead of the usual 
four years of 9 months each. About 20,000 of these 
men, enrolled for military service, received an addi¬ 
tional 000 houTB of training in military affairs—a 
burdto added to the full medical currioulum—and 
were subjected to the restrictions of partially regi¬ 
mented living. I have calculated that these figures 
mean that, as of the present and as of years to come, 
at least 30 per cent of our physicians who are under 
46 years of age, i.e, the most energetic fraction of the 
profeesiou and that to which we look for the urge 
which drives medicine forward, are men whose train¬ 
ing has perforce resulted in greater superficiality 
in learning, less tenacity of retention of what was 
leamedy and a minimnm of that contemplation and 


discussion from which spring habits of independent 
thought. How many potential investigators this group 
contains, and, of these, how many have been permor 
nently diverted from a career of study and teaching 
is impossible to say, but certainly a serious loss has 
been guaranteed. Already demands for added and 
more deliberate training are numerous and are in¬ 
creasing, and they find us lacking in facilities for ad¬ 
vanced training which I feel sure we are going to be 
compelled to supply. Something similar could also be 
said about teachers. The effects of fatigue and re¬ 
stricted time for reading and research upon enthu¬ 
siasm and teaching efilciency are so readily under¬ 
stood as to require no labored exposition. 

The system of accelerated medical education which 
was forced upon us and which was not adopted by 
any other of the countries at war seems to me to have 
had an impact which may prove to have been ealomi- 
toas. Its effect may perhaps be partially neutralized 
if the damage is recognized and if we force ourselves 
to construct and organize facilities for advanced 
training not only for the near, but also for the long, 
future. 

PHyeiouNS IN THE Aumt 

To provide medical service for an army of 8,000,000 
men, the peactime strength of the Army Medical 
Corps was increased from about 1,200 to 46,000, This 
increase included 52 general hospital units and 20 


X>f. A IV. Ridharde will receive the Willimn Quggenheim honor cap this 
year from the University of Pennsylvania Club of New York City. The 
cup U awardad each year to an in^vidual who has brou^t distincti<m to 
the University. Dr. Richards played an important port in bringing about 
the production of penidllin for war needs, and since 1941 has served as 
chaimsan of the Comnfittee on Medicai Research d the Office of Scientific 
Research and Development. The award will ba made tonight at a dinner 
at thm Oub, t06 West ifith Street, New York City. 

This article wee taken from on address ddivered at a dinner and sym- 
podusa entitled ^*Mediciiie’8 Tomorrow/’ sponsored by New York Univer¬ 
sity College of Medidne on 22 January 1946. 
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evacuation hospital units, the medical personnel of 
which, probably numbering about 2,500, were re¬ 
cruited almost without exception from teaching hos¬ 
pitals associated with medical schools. Your own 
unit (Bellevue) was the 1st General^ ours from the 
University of Pennsylvania was the 20th. 

My acquaintance with the effects of the war upon 
the men who staffed these units is limited almost 
entirely to those who went out from the University 
of Pennsylvania school and hospital. After more 
than two years service in northeastern India, in a 
climate of torrid heat and rains which, for the greater 
part of the year, made personal comfort unobtainable, 
they came back witli morale which put us who had 
stayed at home to shame and with keen enthusiasm 
for the job ahead. For the three years of their ser¬ 
vice they had been practicing socialized medicine in 
the strictest sense—group practice—and now that 
they arc civilians again they want nothing quite so 
much as a reorganization of affairs at home of such 
a sort as to minimize the ineffectiveness of individual 
competitive practice, and by group and institutional 
organization combinations to obtain the opportunities 
which shall result in better care for patients and 
more time for the advancement of their own knowl¬ 
edge. If many of those 72 units had similar experi¬ 
ence, the impact of that experience on the trend of 
medical practice can scarcely fail to be significant. 

Medical Investigators 

With respect to medicine, the first of our perma¬ 
nent civilian scientific organizations to be asked to 
participate with our armed services in tlieir prepara¬ 
tions for war was, I believe, the Division of Medical 
Sciences of the National Besearch Council. One of 
the specified functions of that body, established by 
President Wilson in 1918, was to bring about co¬ 
operation of civilian investigators with the scientific 
and technical services of the War and Navy Depart¬ 
ments. Accordingly, early in 1940, Dr. Weed, chair¬ 
man of that Division, offered its services to the Sur¬ 
geons General of the Army and Navy, and in May 
of 1940 at their request two committees, advisory in 
matters of military medicine, were appointed. 

The usefulness of the discussions which then began 
between medical officers of the services and civilian 
experts was so quickly apparent that additional com¬ 
mittees and subcommittees were formed, their several 
assignments corresponding to the breakdown of the 
problems with which the Services expected to be con¬ 
fronted. By July of 1941 there were 7 main and 32 
subcommittees, numbering more than 350 persons. 
As a result of these discussions the Services were 
provided with summaries of contemporary medical in¬ 
formation applicable to military problems, aid in re¬ 


visions of the Army Medical Manusil, recommendations 
concerning organization, equipment, methods of pre¬ 
vention and treatment of injury and disease. Of 
course, questions were raised which could not be an¬ 
swered with existing knowledge, and that in turn 
brought about plans for investigations. 

The NRC is not strictly a governmental agency 
and does not receive funds from Congress, Ijato in 
1940 a total of loss than $90,000 was available for 
research from funds supplied by the Federal Security 
Agency, the American College of Physicians, and the 
Carnegie Corporation—a pitifully small amount in 
eontra.st with the tasks envisaged. 

At about the time when Dr. Weed was offering 
the services of the NRC to the Surgeons General, a 
governmental civilian agency for research in instru¬ 
mentalities of warfare was being created by Executive 
Order of the President. This was known as the 
National Defense Research Committee and was under 
the chairmanship of Vonnevar Bush. Under this 
Committee were mobilized the country’s chemists, 
physicists, and engineers. Their efforts, now regarded 
as having been decisively responsible for such devel¬ 
opments as radar, proximity fuses, amphibious ve¬ 
hicles, and the atomic bomb, were at once so impres¬ 
sive that President Roosevelt in 1941 ordered the 
formation of a committee with similar responsibilities 
in the field of medical science—^the Committee on 
Medical Research. By the same order he created the 
Office of Scientific Research and Development, within 
which the two Committees were to operate under the 
direction of Dr. Bush. The Office and its committees 
were to be financed from Congressional appropria¬ 
tions. 

At its first meeting in July 1941, the CMR arranged 
an alliance with the NRC groups and thus secured 
the advantages of their previously acquired familiar¬ 
ity with military medical problems. Dr. Weed, an 
appointed member of the CMR, was made its vice- 
chairman, and the Council committees and subcom¬ 
mittees agreed to act in an advisory capacity to the 
CMR, OSRD funds were assigned to the National 
Academy of Sciences by contract, under the terms 
of which the Council was to be reimbursed for the 
expenses of committee meetings, conferences of in¬ 
vestigators, and preparation of reports. 

In the four and one-half years which have since 
elapsed, the Committee has held 122 meetings, or an 
average of more than two per month; the meetings 
of the advisory committees and conferences of inves¬ 
tigators have come to number nearly 1,000. 

The work of the CMB has been done largely 
through contracts with universities, medical schools, 
hospitals, and research institutes. Almost 600 such 
contracts have been executed: in rounded figures. 
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450 with universities, 50 with hospitals, 40 with re¬ 
search institutes, 20 with other government agencies, 
and 20 with commercial firms. The expense has been 
approximately $24,000,000—about enough to finance 
the cost to us of the war for a space of perhaps 
three and one-half hours. The number of investiga¬ 
tors involved in these studies is nearly 5,500: 1,500 
doctors of medicine or philosophy and 4,000 technical 
assktauts. 

The list of subjects on which investigation was 
demanded is long. One purpose was common to ail, 
namely, to increase the applicability of what was 
already known to the better protection of fighting 
men against injuries, disease, exposure, and fatigue, 
whether in camps, transports, naval vessels, or in the 
field—in the North African desert, in tropical jungles, 
or in the Arctic. Among the many problems with 
which we were concerned were: protection against 
influenza, pneumonia, dysenteries, and gas gangrene; 
prophylaxis and treatment of streptococcus infec¬ 
tions and of venereal disease; discovery and use of a 
substitute for quinine (taken from us by the Japa¬ 
nese) in the treatment of malaria, the number one 
menace of the tropics; acceleration of convalescence; 
prevention and control of bacterial infections of 
wounds and burns; avoidance and treatment of 
shock; methods of restoring blood volume after 
hemorrhage and preservation of whole blood for 
transport from this country to combat theaters; nerve 
regeneration and nerve repair following nerve injury; 
protection of aviators against lack of oxygen, cold, 
and “blackout”; means for better adaptation of men 
to extremes of heat, cold, and humidity; protection 
against poison gases; insecticides and repellents with 
which to avoid malaria, typhus, and the other insect- 
borne tropical diseases. 

Some of tliese investigations failed to yield results 
directly applicable to military medicine, but I am sure 
that every one has given information which will find 
a useful place in the advance of medical knowledge; 
some, however, have been so brilliantly successful in 
terms of lives saved, lessened disabilities, and in¬ 
creased combat of^etiveness that they have justified 
the entire effort Furthermore, physicians of the 
future will have been supplied with effective means, 
never before available, for their war against disease. 

Let me give examples of definite accomplishments; 

(1) Means have been found for identifying the two 
recognizable forma of influenza, and new vaccines 
have been created which lessen the incidence of this 
disease. A similar statement can be made eonoern- 
iug typhus and cholera. 

(2) A pure polysaccharide, produced from the 
capsules of pneumococci^ was proved to be com¬ 
pletely protective against lobar pneumonia. 


(3) By experimental studies of the obemotherapy 
of malaria, the safety of routine dosage with a 
hitherto little-known drug, atabrin, was assured; from 
knowledge gained concerning its behavior in the body, 
our pharmacologists were able to show how often 
and in what dosage it must be given; and on the 
basis of this information was built the atabrin disci¬ 
pline of our troops which reduced malaria from its 
position as a menace more dangerous than Japanese 
bullets to one of relative inconsequence. 

In the same field—malaria—thousands of products 
from scores of chemical laboratories have been ex¬ 
amined by our pharmacologists and clinicians, with 
the result tliat we are confident that we now possess 
at least one new drug, far more effective than anything 
hitherto known as a suppressive of malaria. 

(4) A grroup of chemists whose peacetime studies 
had been concerned with the characteristics of pro¬ 
teins, applied their knowledge to the separation of 
therapeutically useful constituents of human blood 
plasma. Pure serum albumin in concentrated solu¬ 
tions of small bulk proved to be as effective against 
shock and also simplified problems connected with 
shipping space for packages of dried whole plasma. 
The same chemists succeeded in separating the clotting 
elements of blood and gave them to the surgeons in 
the form of pledgets which were wonderfully effective 
in stopping obstinate hemon-hage. They separated, as 
a dry powder, the proteins of blood which give us 
immunity against infections and found this to be 
effective as u preventive against two virus diseases 
which have disabled numbers of our troops—measles 
and infectious jaundice. 

(5) The compound now so widely known as DDT 
was made in a German laboratory 70 years ago. A 
sample waa brought to us from Switzerland in 1942, 
along with the information that it was extraordinarily 
effective in killing potato bugs and certain flies. 
From this beginning American science and industry 
developed the means by which the typhus epidemic in 
Naples was aborted and by which future epidemics 
of that disease can certainly be controlled—by which, 
too, the efficacy of sanitation against mosquito and 
other insect-borne diseases will be vastly increased. 

(6) With regard to penicillin, Fleming discovered 
its existence, gave it its name, and predicted its use- 
fulne.ss in 1929. Florey succeeded in purifying a 
small amount—enough with which to confirm Flem¬ 
ing's prediction. Stimulated by Florey and encour¬ 
aged by our Government, our biologists learned how 
to increase its production and our ohemiats, how 
farther to purify it. Our physicians defined its thera¬ 
peutic power and its limitations. Our manufacturers, 
against enormous difficulties, transformed a difficult 
laboratoiy experiment into a great industry. In less 
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than three years they gave to our troops, and to those 
of our British allies, huge supplies of this tremendous 
weapon against infections. Thus, a permanent asset 
to the health and welfare of llio human race was 
created. 

These and many others are concrete, tangible addi¬ 
tions to the n^sources of physician and surgeon which 
have resulted from energy liberated by the impact 
of war upon American investigators; their continu¬ 
ing aiKl permanent usefulness is certain. 

0tiler less tangible but no less real results can be 
identified. Some of them are: (1) Recognition by 
Government, by the public, and by scientists them¬ 
selves of the value of science as a national asset; (2) 
increased recognition—indeed, concrete demonstration 
—of the essential identity of the spirit of scientific 
inquiry wherever it is to be found throughout the 
world. The friendships which have been engendered 
by the collaborations of our own scientists among 
themselves and by our scientists with those of Canada, 
Britain, and Australia represent, to my mind, a price¬ 
less acquisition; (3) recognition that regimentation 
in any restrictive sense is abhorrent and that such 
financial support to science as may be conditioned 
upon it is unacceptable and adverse to its interests; 
(4) realization of the advantages which are to be 
gained from frequent conferences of workers with 
free exchange of ideas and experience; (5) recogni¬ 
tion that scientific industry, unrelieved by leisure, can 
defeat itself; and (6) recognition—I hope by all of 
us—of the part played by fundamental, in contrast 
with applied, research in the advance of science. 

The implications of these categories of gains are 


m m 

sufficiently obviotM* I cbould, lu>weve(r, like 1b Wy 
something more oonoeming fondamexital ve. applied 
research. 

1 think it safe to say that most, if not all, of tibe 
useful results which have come out of medical scien¬ 
tific war efforts are in no real sense discoveries; they 
are rather the developments of discoveries made long 
before the war in laboratories where knowledge is pur¬ 
sued for its own sake with little regard for utility. 
Given our scientific population, stirred by the na¬ 
tional danger and an intense desire to take part in 
the war effort; given opportunities which enabled 
them to understand, define, and discuss the problems 
which needed solution; given also the money with 
which to obtain equipment and help for their experi¬ 
mentation—a broadly accurate prediction could have 
been made of the usefulness of the outcome of the 
national effort which I have been discussing. Indeed, 
such a prediction actually initiated the effort. 

To me it seems utterly improbable that the factors 
just named, in any combination, could have produced 
during the period of the war the discoveries from 
which these practical results have emerged. Those 
were the fruits of informed and ardent curiosity to¬ 
gether with freedom and means with which it could 
be satisfied. The only leadership required is that 
within the mind of the investigator himself. To pro¬ 
vide for the future advance of science and the true 
discoveries which will inevitably accrue, it is only 
necessary that the present generation of productive 
scientists be given freedom from intellectual restric¬ 
tions, optimal facilities, and discriminatingly selected 
disciples. 


Anatomy and the Concept of Analogy 

Erost Scharrer 

W^estem Res 0 rp^ Unhersity Sch^l of Medicine 


O VER A HUNDRED YEARS AGO Richard 
Owen formulated two fundamental con¬ 
cepts, homology and analogy, A homo- 
logue is “the same organ in different animals under 
every variety of form and function” (5), For in¬ 
stance, the foreleg of a mammal, the wing of a bird, 
and the pectoral fin of a fish are homologous. An 
analogue is “a part or organ in one animal which has 
the same function as another part in a different ani¬ 
mal” (3). Thus, the gills of fishes and the gills of 
crustaceans are analogous. These two concepts ap¬ 
pear of equal importance, and one might expect that 
both are by now well documented. Actually, how¬ 
ever, comparative anatomy has practically identified 
itself with the exclusive study of homology. Analogy 


is considered by many anatomists as a subordinate 
concept the study of which does not come within the 
province of comparative anatomy (7). 

It is true that the concept of homology has provided 
the basis on whieh definite morphological and phylo¬ 
genetic roiatbnships could be established. Whatever 
work there is BtUl to be done in this field must be 
oriented along those lines, and the great historicid 
significance of the idea of homology remains ondis* 
puted. However, it is also true that the pur^ 
moxphologieal and phylogenetic approach to problems 
of structure has a static oOnditum. Aa in thb 

case of other useful eonceptf^ tiie heuristic value. 
homology is not vithout its Hmits and hoe bbeovne 
nearly exhausted* to develci^ 
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of iu^mology have noi atimolated anatpomiea} 
to Bjiy Bolioeabk degree {6, 10 ); indeed, die idea 
largely disintegrated when faced with the results of 
ea^erimental morphology {9), Some of the defenders 
of the primacy of homology corroborated rather than 
refuted this fact {8). 

In view of the sterility of an anatomy interested 
only in the historical aepects of structure, it would 
seem worth while to examine the potentialities in¬ 
herent in the study of that neglected concept, analogy, 
the functional correspondence of organs. 

The study of analogy offers a wide perspective, 
inasmuch as it permits the analysis of structures as 
they represent solutions of functional problems. 
Boker (^) has demonstrated how fruitful this ap¬ 
proach is, although he restricted his '^Biological Anat¬ 
omy” to the vertebrates. Actually, the field is much 
larger, for without the dominating presence of the 
concept of homology the barrier between vertebrates 
and invertebrates disappears. This barrier has been 
magnified out of proportion to its true significance 
and has rendered anatomy no service other than to 
limit the study of many problems to the vertebrates. 
But in spite of their groat variety, animals with and 
without vertebrae are faced with basically similar 
functional problems—orientation in space, conserva¬ 
tion of water, disposal of waste materials, to name 
only a few. The interest lies in discovering how many 
different fundamental structural solutions of the same 
problem have been "invented” by different organisms. 
The broader the basis on which such inquiries are 


conducted, the more valuable will be the insight gained 
with respeot to the funetional significanee of anatom¬ 
ical structures. 

The great promise of a reorientation of comparative 
anatomy along such lines is not hypothetical; it can 
easily be estimated by glancing through Meisenheim- 
cr's (5) monumental study of reproduction, Krogh’s 
(•#) analysis of the mechanisms of respiration, or 
Baldwiu^s (i) delightful essays on comparative bio¬ 
chemistry. It is difficult to see why this type of in¬ 
vestigation should not come within the province of 
comparative anatomy, even if it is iu one way or an¬ 
other based on the concept of analogy. The value of 
oonoepis is measured by their influence on reseorclu 
By this standard the concept of analogy will prob¬ 
ably not forever hold the subordinate place which is 
still assigned to it in comparative anatomy. 
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Universal Military Service in Peacetime 

A Statemem by the American Mathematical Society and the Mathematical 

Association of America 


T ie war policy committee of the twe 

mathematical organisations was formed tc 
study the many questions of professional anc 
scientific policy arising out of the war. No subjeci 


has been of greater iaterept or more vital concern to 
the Committee than the relations between scientific 


efibetivene^ on the one band, and the military re¬ 
quirements of the Nation, on tiste other. A most im¬ 


portant aspect of this subject is treated in tiie report 
on "Universal Military Service in Peacetime,” re¬ 
cently made public. This report is directed in the 
main at points upon whicfii mathematicians, as such, 
are particularly qualified to express informed opinions. 
Whatever view may ultimately prevail—^ond it should 
be emphasised that there are many citizens, mathemati¬ 
cians included, who doubt the wisdom of introducing 


In Jufy J94S « report on Ma topic w«t pnpttnd by a suboomndtteo of 
the War Policy Committee which cemsiated of W. L. Hart (Chairman), 
Saandere MacLane, and C, B. Morrey, Jr. The report, which waa approved 
by the War Policy Committee, the Council of the American Mathematical 
Society, and ^ Board of Qoveitiors of the Mathematical Aasociation of 
America, Wat pubUihed in ItlU in the Bidhtin of the American Mathemati¬ 
cal Society. Chahman Marehall H. Stone, of the War Policy Committee, 
bee lufttieh^ 
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universal, compulsory military training in time of 
peace—it is clearly of the first importance that no 
program detrimental to the scientific and technologi¬ 
cal vigor of the Nation should be adopted. The 
report deals frankly and in detail with this vital seg¬ 
ment of the problem now before Congress. In olfer- 
ing the recommendations of the report as a profes¬ 
sional contribution to the current discussion, the War 
Policy Committee hopes to render a modest public 
service witliin the natural sphere of its activity. 

Introduction 

Congress is currently considering legislation to 
establish universal military service in peacetime. It 
is the purpose of this report to examine the implica¬ 
tions of such legislation for those phases of our 
national life about which mathematicians may speak 
with special knowledge. It is natural, however, that 
some of the statements made should reflect a broad 
educational concern rather than a strictly profes¬ 
sional one. 

Gekkral Rboommendations 

This report does not deal directly with the basic 
question: “Should the United States have universal 
military training in peacetimet” ,We believe, how¬ 
ever, that this question sliould be decided only in the 
light of a thorough study by a Presidential commis¬ 
sion representing not only the armed services but 
also other important national activities, including 
science, industry, and technology. 

Specific Recommendations 

The report concerns itself chiefly with the equally 
important question: “If Congress is to pass a uni¬ 
versal military service act, what provisions should bo 
included in order that the greatest benefit should Inj 
obtained for the Nation us a whob and for the young 
men who will perform the service!” From our recent 
experiences with the development of new weapons and 
tactics, it is clear that science is a fundamental fac¬ 
tor in the military power of the Nation; and that, 
as a result,’long-range military planning requires that 
young men be encouraged to prepare themselves in 
basic Bcifmtific and mathematical knowledge and to 
acquaint themselves with the ways in which this 
knowledge can be applied in time of war or national 
emergency. Furthermore, it is equally important that 
the peacetime military program should not interfere 
with plans to overcome the present dangerous short¬ 
age of scientists and technologists and to provide for 
a continuous generous supply in such essential cate¬ 
gories of trained citizens in the future. Our demo¬ 
cratic principles bring out clearly the unwisdom of 
granting individual exemptions as a means of safe¬ 


guarding ihe development of scienoe and technology. 
It is therefore recommended at the outset that: 

(1) No outright exemptions from universal mili¬ 
tary service should be requested. 

The appropriate way to harmonize military train¬ 
ing with our scientific and technological needs lies 
rather in the direction of recognizing frankly that 
military training includes not only the usual routine 
militai*y activities but also various other highly tech¬ 
nical forms of training equally ossejdtial for the de¬ 
velopment of military strength. In particular, a pro¬ 
gram of military training could, with great advantage, 
include appropriate advanced types of service in 
which the special aptitudes of the small but impor¬ 
tant group with a bent for mathematics, the physical 
sciences, or engineering are employed and developed. 
Accordingly, the next recommendation reads: 

(2) The required military service should be highly 
differentiated in accordance with the aptitudes and 
training of the young men involved, with emphasis 
on exceptional differentiation for those with the great¬ 
est technical abilities. 

In Order that young men with the prerequisite apti¬ 
tudes should have opportunities to prepare themselves 
for such differentiated service, the possibility of defer¬ 
ments must be considered. More important still is 
Uie problem of preventing the atrophy or diversion 
of the scientific talents of any appreciable proportion 
of the Nation’s youth on account of ill-timed inter¬ 
ruptions in scientific training occasioned by the mili¬ 
tary program. This problem, too, would be met most 
easily and directly by a policy of deferments. It has 
been estimated that the small but significant body of 
scientists and engineers must be recruited annually 
from a group of high school graduates including 
around 20,000 boys of high mathematical and scien¬ 
tific aptitude. In order to safeguard the training 
and development of these essential young men, it is 
therefore recommended that: 

(3) A system for deferring the term of military 
service should be instituted so that gifted young men 
might prepare themselves for advanced varieties of 
differentiated service before entering the armed forces. 

(4) The possibilities for technical varieties of dif¬ 
ferentiated service should be canvassed by a joint 
civilian and military board. The resulting training 
programs with the corresponding academic prerequi¬ 
sites should be well advertised among high school boys, 
their parents, and the teachers and administrators in 
the secondary field. 

Indeed, a deferment policy so liberal as to permit 
continued postponement of the term of military oer- 
vice until completion of work for the Ph.O, would 
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be entirely jnetiHable, it is thought, in the esse of 
extremely gifted young men, who oould then perform 
their serviee in the various laboratories, research divi¬ 
sions, arsenals, and other technical agencies of the 
armed forces. In addition to a wise policy of defer¬ 
ment, the encouragement and development of youthful 
scientiBo talent under the circumstances whioh would 
be produced by universal compulsory military train¬ 
ing make necessary a policy of strcjigthening scien¬ 
tific training both before * and during the term of 
service. To this end, added efforts should be made 
in the field of secondary education to teach the better 
students as much mathematics and physical science 
03 possible \ and young men in military service should 
be given every encouragement, including the payment 


by government of the necessary fees, to extend their 
formal education by pursuing correspondence courses, 
including courses at college level. The report there¬ 
fore recommends that: 

(5) If universal military service is adopted, in the 
field of secondary education particular attention 
should be paid to increasing the efficiency and quan¬ 
tity of instruction given in mathematics and physical 
science to the students of better than average ability. 

(6) The armed forces should encourage young men 
to continue their education during military service by 
taking correspondence work through regular school 
channels, and should pay the coats of such study if a 
man carries it through diligently. 


Technical Papers 


Synthesis of Biologically Active 
Vitamin A Substances^ 

Nicholas A. Milas^ 

Institute of Technology 


The structure of vitamin A was definitely estab¬ 
lished from degradation and other experiments as far 
back as 1931 by Karrer (4) and was later confirmed 
by lleiibron (5) and others. On the basis of this 
knowledge, several synthetic methods, claiming the 
synthesis of vitamin A itself and some of its deriva¬ 
tives, have been published in various countries during 
the last decade. Of these, only one—that published 
in Germany in 1937 by Kulin and Morris (6‘)—claims 
to have produced a biologically active product. Sub¬ 
sequent attempts to reproduce this synthesis in other 
countries (5) as well as in Germany (i?) have been 
entirely unsuccessful. 

The German method was one of the first we inves¬ 


tigated, but our failure to obtain one of the key 
intermediates, P-ionylidene acetaldehyde, forced us 
to abandon this method early in 1940. Since then, 
we have investigated several alternative syntheses 

(7). In one of these syntheses, which led to biologi¬ 
cally active vitamin A substances, the aldehyde (I), 


^ Prei^eaM In part before the North Jersey Section of the 
American Chemical Society, 9 April 194C; the AAAS-Olb- 
Mn Island Conferences, 23 July 1949; and in a Vitamin A 
Symposium sponsored by the Northeastern Section of the 
AmerlcaD Ohomloal Society, 10 January 1946. 

■ The author takes this opportunity to gratefully acknowl- 
ectoe the assistance of (Miss) M. A. CsmpbeU. K. O. Kdaerton, 
” ** '’rossl, J. N. raarfthain, S. W. 

MacDonald. tMlss) S. Z. X^aul, 
" " ■ ‘ <Mlhs) Z. V^oisa, H. C. 



originally prepared by Ishikawa and Matsuura (5) 
from P-ionone and ethyl chloroacotate, was condensed 
with lithium acetylide in liquid ammonia at -60 to 
-70° C. to give the acetylene carbinol (II) in about 
65 to 70 per cent yields. A condensation of this prod¬ 
uct, via the Grignard reaction, with the ketone (III), 
in which R may be either an alkyl or an acyl group 

CH« 

o=^<ii—cn,—cn,0E 

(HI) 

depending upon whether an ether or an ester of 
vitamin A is wanted, produced the acetylene glycol 
(IV) in about 70 to 80 per cent yields. The acetylene 
glycol ethers have also been synthesized in higher 
yields by condensing, again via the Grignard reaction, 
3-methyl 3~hydroxy 5-alkoxy pentyne-l (V) with the 
aldehyde (I). Unfortunately, the corresponding 
acetylene glycol esters cannot be obtained easily by 
this reaction. In the next step of the synthesis, the 


OH, 

HCsO-(i-CH.—CH.OB 

Ah 

(V) 

acetylene glycol was dehydrated, using p-toluene sul¬ 
fonic acid os the dehydrating agent, to produce the 
polyvinyl acetylene (VI), which, when selectively 
hydrogenated, yielded biologically active ethers or 
esters of vitamin A (VII), depending upon whether 
K was an alkyl or an acyl group. 
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CH. CH, 
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/ \_ 


OH- 


HjC' ()—CH^CH—on—CHO - 

H,tl d—CH, 


CH, C3H, 

V 


CH, 


H, 


(I) 


-*■ H,C C—CH=CH—OH-OH—CbCT 

H,(i lij—CH, (in 

V 

H 

(H) 


CH, 

0~ (!?—■^0. 


CH, CH, 

V 

H„C C—CH=Cn-~CH—CH 


hJ 


H, 


C—CH, 


CHr—CH,OR 
(III) 

CH, CH, 

I 

.“CsC“(ll- 

in in 


“CHs^—OH |0H 


(IV) 

CH, 


CHa 


CHa OHa 

H.C*^ '^0—CH-OH—0=CH—CaC—C==CH—Cn,OB 

■H,<!; IL-ch, 

V 

H. 


(VI) 


CH, CH, 

V 


CHa 


0H„ 


HaC C^*-CH=CH—6=CH—CH==:OH--C=:CH—CH,OB 

Hii L-CH. 

V 

H. 

(VII) 


The final products were also synthesized by fol¬ 
lowing a slightly different set of reactions. The 
acetylene glycol (IV) was first selectively hydro¬ 
genated to aii olefinic glycol (VIII), which was then 
converted to the dichloride (IX), and the latter de- 
hydrochlorinated with alcoholic potash to the corre¬ 
sponding ethers of vitamin A when R was an alkyl 
group and to the vitamin A alcohol itself when E 
was an aoyl group. 

In order to obtain additional data on the synthetic 
ethers of vitamin A and to avoid going through the 


acetylene glycol (IV), a third, ^dightly different 
method was developed. The acetylene carbinol (V) 
was first dehydrated to produce S-methyl 
vinyl acetylene (X), 


OHa 

H0«0—(i=0H-0H/)B. 

.(X) 

When thin «m ^i^etuwd, via Am Gh^axi 
with the ^X), Am 



Boimm 


583 


Mi^y 10^ 19*0 

van produced in good jdelda. Thie oarfoinol was 
oissily dehjrdrated to the polyvinjl acetylene (VI), 


CH. CH, 

CH, CH. 

V 

1 


H,d^ CH=CH- 

-(Ih—CH—C aO-C 

l=CH—CH,OH 

Hi—CH, 

1 

OH 

V 

H. 

(XI) 



from which the vitamin A ethers were obtained by 
selective hydrogenation. The acetylene carbinol (XI) 
has also been selectively hydrogenated to the corre¬ 
sponding polyene earbinol (XII), which was advan¬ 
tageously dehydrated to give good yields of vitamin A 
ethers. 

The final products produced by the tliree synthetic 
routes outlined above are identical whenever H is the 
same. Ultimate analysis, unsaturation, and molecular 
weight determinations agreed well with the expected 
values for the structural formula (VI). The absorp¬ 
tion spectrum in the ultra-violet has a well-defined 
maximum similar to that observed for the correspond¬ 
ing natural vitamin A substances, except that it is 
slightly displaced towards the ultraviolet region by 
about 30 to 50 A. The synthetic ethers of vitamin 
A give a purplish blue color with antimony tri¬ 
chloride which exhibits both the 6,200-A. and the 
5,600-A. bands characteristic of natural vitamin A. 
The vitamin A esters and the alcohol itself give a deep 
blue color exhibiting the same bands. 

Biologically, all the synthetic products which are 
represented by the final structure (VI) have been 
found active by Prof. Harris, of the Nutritional Labo¬ 
ratories of this Institute. Furthermore, the biologi¬ 
cal effect on rats has been found to be identical with 
that produced by cod-liver oil. The potency, however, 
WAS much lower than that generally accepted for the 
purest sample of natural crystalline vitamm A 
(3,500,000 U.S*P. vitamin A units per gram). For 
the synthetic vitamin A methyl ether, for example, 
Prof. Harris reported indications of activity in the 
ordef of 600,000 to 1,000,000 U.S.P. vitamin A units 
per gram and reproducible activity of the order of 
60,000 to 100,000 U.S.P. units per gram. Several 
other laboratories have tested our synthetic products 
and oonflrmed, within certain Hmits of variation, the 
lower potencies reported by Prof. Harris. Although 
the potem^ of the synthetic products is much lower 
thah t^t of the purest natural eryetalline vitamin A, 
b^logieal activity cannot be deputed and, if com- 
pi^d to pvodnota, it is of the order of 

Of ordinary eod-liver oil, one of 


If the bblogieal potency of the synthetic products 
is much lower than that of the corresponding natural 
products, one can raise the question whether they are 
identical. We have devoted a considerable amount of 
our time in an attempt to answer this question. Our 
most recent results seem to indicate that the synthetic 
products are mixtures of stereoisomers of the and 
tran8‘ type, exceedingly difficult to separate and some 
of which are probably completely devoid of biological 
activity. This is not surprising, for even the natural 
vitamin A, when first isolated by Karrer (1931), pre¬ 
sumably in a chemically “pure** form, bad a consid¬ 
erably lower potency than the crystalline vitamin A 
recently prepared by Baxter and Robson (I). Was 
Karrer’s sample a mixture of stereoisomeric forms, 
some of which were biologically inactiveT This ques¬ 
tion cannot be answered until the stereochemical con¬ 
figuration of vitamin A is known. Merely speculating 
from analogies with certain carotciioids may lead to 
a false conclusion. Some organic chemists are un¬ 
willing to admit that cis- and irana-isomerism is even 
present in molecules which have more than three 
double bonds in conjugation. Work along these lines 
is exceedingly difficult and time-consunung, but it is 
quite essential because of its connection to the impor¬ 
tant problem of specificity of vitamin A. 
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Treatment of Severe Erythroblastosis by 
Simultaneous Removal and Replace¬ 
ment of the Blood of the Newborn 


Infant ^ 


Harry WAtLKRSTBim, M. D. 

565 West End Avenue, Eettf York Cftf/ 


Although considerable information has been ac¬ 
cumulated concerning the mechanisms involved in 
the causation of erythroblastosis fetalis, the estab¬ 
lished treatment by repeated transfusions of Bh- 
blood hoe thus far not been entirely successful. Many 
babies with erythroblastosis have died of the disease, 
though no. evidence of severe anemia existed. A fac- 


* l^ltai^aCT report fronr tbe lAborHUirUn pf the Qaeeas 
General Jamaica. anC^tem me.pe- 




Jewish Memorial Hospital, New 



584 


SCIENCE 


Vol 103, No. 2680 


tor of toxemia, possibly arising from the stromal sub¬ 
stance of the lysed red blood cells, undoubtedly plays 
an important part in the fatal outcome in these cases. 
The manifestations of such a toxemia are found in 
kernicterus and in the evidences of kidney and liver 
damage that may exist. It was felt that the mere 
administration of lih-- blood did not meet the problem 
in all cases. It did seem desirable to remove the 
known Rhf- blood of the infant and to replace it 
with Kh- blood. Such a procedure would either 
minimize or entirely prevent the action of the hemo¬ 
lytic end products upon tlae liver, kidneys, and brain 
ganglia. 

A technique has been evolved to carry out this 
purpose to a considerable degree, without subjecting 
the child to the hazard of shock due to exsauguina- 
tion. This is accomplished by the simultaneous with¬ 
drawal of the Rh-l: blood from the sagittal sinus and 
the administration of Rh- blood through a cannulated 
vein. 

It can be shown mathematically that if a continuous 
transfusion and withdrawal is carried out for 60 min¬ 
utes, if the mixing is considered the equivalent of 
instantaneous, and if the baby’s blood volume is 
approximately 250 cc., only 36.7, per cent of the 
original blood will remain. To test this hypothesis, 
we duplicated the conditions by the use of an aspira¬ 
tor bottle containing 250 cc. of tenth normal HCl 
with a pipette for the constant admission of distilled 
water, at a rate which was equal to the loss of the 
HCJ in the aspirator bottle, into a measuring cylin¬ 
der. A stirrer was kept within the aspirator bottle. 
When 250 cc. of fluid from the aspirator bottle was 
collected in the cylinder, a sample of the liquid re¬ 
maining in the aspirator bottle was titrated and 
showed .0367 normal HCL 

A variation of this procedure, whereby 50 cc. of 
blood are removed from the baby and then an equiva¬ 
lent amount administered in alternation, can be shown 
arithmetically to permit of an exchange that leaves 
behind 80 cc, of the original 250 cc. Inasmuch as the 
child is given approximately 100 cc. of Rh- blood over 
and above that withdrawn, the dilution factor permits 
of a reduction of the original Rh-J- blood to 25 per 
cent of the original volume. The typing of the blood 
cells removed at the start and at the end of the ex¬ 
change confirms tlie fact that only 25 per cent of the 
original Rh+ cells remain after such a procedure. 

On the basis of the above, this technique has been 
carried out on three separate infants since May 1945, 
with immediate improvement in their conditions and 
eventual recovery without further therapy. It will be 
understood that, because of.tho dramatic nature of 
the procedure, only infants who were most severely 


ill with erythroblastosis were submitted to this routine. 
These included a twelfth pregnancy of a mother with 
eight previous crythroblastotic babies and stillbirtha, 
a second case with an icterus index of C25, and a third 
infant showing marked toxicity and spasm. 

The results to date justify a more widespread use 
of this method in the combating of the severe cases 
of erythroblastosis fetalis. 

The Apparent Antagonism Between 
Vitamin A and Carotenoids 
in the Fowl 

Max Rubin and H. R. Bird 

Bureau of Animal Industry, Beltsville Research 
Center, Beltsville, Maryland 

Hammond and Harshaw (.2), working at the Belts¬ 
ville Research Center, showed that there was some ma¬ 
terial in fortified cod-liver oil which interfered with 
the deposition of xanthophyll in the shanks and skin 
of chicks. Mattson and Deuel (5) reported that there 
was interference in the carotenoid metabolism of grow- 


TABLS 1 


irs?- 

At. 

pigment 

score 


Supploment to basal diet a peMOO 

grums of 

Range of 
scores 

diet 




Experiment 

1) None . le.O 15.0-17.0 

2) 0.045 per cent vUiuniu 



A concentrate. 

0,000 

6.4 

8.0-10.0 

(8) 

5.4 mg. crystalline caro¬ 
tene p«r 100 grams of 
diet . 

9,000 

15.2 

14.0-16.0 

(4) 

8.0 per cent vitamin 
A and D oJ] No. 1_ 

9,000 

7.0 

4.0-12.0 

(B) 

0.140 per cent shnrk- 
llver oil. 

8,000 

12.2 

7.0-16.0 

(«) 

.3.0 per cent vitamin A 
and D oU No, 2. 

8.000 

18.4 

8.0-10,0 

(7) 

3.0 per cent irradiated* 
A and D oil No. 2_ 

14.2 

10,0-10.0 

m 

S.O per cent Bhark-llver 
oil .. 

60,000 

4.0 

4.0- 8.0 

ill 

Seeond 

None .. 

Experiment 

16.7 

16.0-17.0 

(2) 

(3) 

0.4 per cent ethyl lau- 
rate . 


16.4 

16.0-17.0 

0.4 per cent ethyl Inu- 
rate and 3.51 ing. cryn. 
talllne vitamin A alco¬ 
hol per XOO grams ... 
0.063 per cent vitamin 
A concentrate . 

9.000 

11.4 

6.0-16,0 

(4) 

9,000 

11.0 

8.0-16.0 

<6) 

0.402 per cent shark- 
liver oil *. 

9.000 

10.2 

4.0-17.0 


♦ Irradiated with ultraviolet light for 30 hours to destroy 
vitamin A. 


ing chickens when they were given daily doses of 
shark-liver oil to supply 9,300 I.U. of vitamin A. 
Deuel, et al. (J) fed 0.01 per cent to 2.42 per cent of 
shark-liver oil to hens to supply from 1,000 to 200,000 
I.U. of vitamin A per pound of feed. There was a 
progressively decreasing quantity of pigment in the 
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egg yolke as the shark-oil content of the diet was in¬ 
creased^ These workers concluded that the Titamin A 
interfered with the carotenoid metabolism in both 
growing chickens and laying hens. It seemed desir¬ 
able to subject this conclusion to a more critical test 
by feeding, respectively, crystalline vitamin A and fish 
oil in which the vitamin A had been destroyed. 


In the second experiment the average pigment 
scores of the chicks fed vitamin A supplements were 
not as low as in the previoxis test. However, it is 
evident that crystalline vitamin A alcohol suppressed 
pigmentation as effectively as did the vitamin A of 
the concentrate or of shark-liver oil. 

Mattson, and Deuel suggested that a high intake 



Flo. 1 


Hammond and Harshaw suppressed pigmentation 
by feeding 3 per cent of fortified cod-liver oil which 
contributed 0,000 I.U, of vitamin A per 100 grams of 
diet, Therefore, two experiments were planned in 
which various supplements were fed to supply this 
level of vitamin A. These experiments are summar- 
iased in Table 1. The basal diet was Diet C of Ham¬ 
mond and Harshaw, containing 40 per cent yellow 
com, 10 per cent corn gluten meal, and 3 per cent 
alfalfa leaf meal as sources of carotenoid pigments. 
The experimental diets were fed to groups of 25 
chickens during the first six weeks of life, at the 
end of which time the degree of shank pigmentation 
was determined by matching the color of the shanks 
with the Helman-Carver {S) color rotor. 

In the first experiment, all groups fed 0,000 or 
more units of vitamin A per 100 grams of diet showed 
oonsiderAbly less pigmentation than the control, ex¬ 
cept for the group fed carotene. The vitamin A con¬ 
centrate fed to Group 2 was at least as effective as 
the vitamin A and D oil fed to Gkoup 4. Com¬ 
pared to the effect of these two supplements the effect 
of the irradiated oil, which was free of vitamin A 
BCoording to the antimony trichloride test, was very 
slight 


of vitamin A might lead to development of a non¬ 
specific enzyme system capable of destroying not only 
vitamin A but also carotene and carotenoids. How¬ 
ever, Hickman (^) has found that ‘‘m vitro experi¬ 
ments show that vitamin A is a specific pro-oxidant 
for beta-carotene, lycopene and probably zeaxauthin/' 

It was of interest to determine whether this pro¬ 
oxidant effect is largely confined to the intestinal tract 
in chickens or whether bodily stores of vitamin A are 
capable of exerting the same effect in the blood stream 
or tissues. 

During the first six weeks of life chicks were fed 
diets which were deficient in carotenoid pigment. The 
diet of the first group was supplemented with enough 
vitamin A to maintain good growth. The second 
group was supplied with 100,000 U.S.P. unite of 
vitamin A per 100 grams of diet, a very large excess. 
Beginning at six weeks of age, and for 36 days there¬ 
after, both groups were given the basal diet used in 
the previous experiments. Their shanks were judged 
for degree of pigmentation, and two chicks from each 
group were sacrificed for determination of carotenoid 
and vitamin A in the livers. The analyses for the 
low vitamin A group showed IS lAg. of xanthophyll 
and 1,112 B,U. of vitamin A per gram of liver, and 
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the analyses for the high vitamin A group showed 
L4 Mg. of xanthophyll and 5,406 B.U. of vitamin A. 

The shanks were scored three times each week, and 
the average pignjent scores for each group were plot¬ 
ted against time (Fig. 1). The diieks with the lower 
vitamin A stores soon began to accumulate yellow pig¬ 
ment in their shanks. The group with larger vitamin 
A stores accumulated pigment in their shanks at a 
considerably slower rate, indicating that the ofCoet of 
vitamin A is exerted in the blood stream or tissues or 
both. 

It has also been observed that large quantities of 
vitamin A in the diet or stored in the body of the hen 
have an inhibiting elTect on the pigmentation of egg 
yolk. 

The results of some preliminary work on the liver 
analyses of chicks fed high levels of vitamin A indi¬ 
cate that there is a simultaneous destruction of the 
carotenoid pigment and vitamin A. This phase of the 
study is being continued. 

These experiments show that the pigmentation-sup¬ 
pressing factor in* fish-liver oils is vitamin A. Caro¬ 
tene fed at comparable levels does not exert a sup¬ 
pressing effect on pigmentation. Inhibition of 
pigmontation takes place when there is a BufiQciently 
large bodily store of vitamin A; it is not exclusively 
an intestinal phenomenon. 
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The Eflfect of Tocopherols in Preventing 
Gastric Ulcers in Rats ^ 

Jamss L. Jensen’ 

Research Laboratories, Distillation Products, Inc, 

Although the anomalies encountered in vitamin A 
bio-assay have troubled investigators for many years, 
it has not been generally recognized that rats which 
are deficient in vitamin A are nearly always afflicted 
with stomach ulcers. In this note it is reported that 
inclusion of extra vitamin E in the diet has completely 
prevented the occurrence of such ulcers. 

The experiments which revealed this relationship 
were undertaken to find out whether alcohol affected 
the utilization of vitamin A by the rat. In addition 

a-CqnttaimtcatloD No. 
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to a vitamin A-deAcient diet, one group of rate was 
given a minimal dose of vitamin A daily (Jbl 
and other groups, vitamin A plus either ethyl alcohol 
or vitamin E, as pure d,a-tocopheTol, or both alcohol 
and vitamin £. 

Table 1 shows the supplements given, the wei|^t 
gains, and the percentage of rata having ulcers* 
Severe gastric lesions were noticed upon autopsy 
of the vitamin A-deficient rata. The lesions, desoxibed 
as local circumscribed metaplasia of the surface epi¬ 
thelium,^ were located in the fore-stomach and eape- 


TABLH X 

Bkkbct of Vitamin K, With and Withoiit Ai«couol^ on 
Growth and Uucek Pbodpction or Vitamin 
A-dhpi-btrd Uatn KiccfiiviNo .57 
OF Vitamin A Daiut* 


Group 

No.t 

fiupplementt 

Gain lu 
body 
weight 
after 

48 daya 

Incidence 

of 

gastric 

ulcers 

Alcohol 
a« 95 % 
CsEUOH 

d.a-To- 

cophcrol 


(mg.) 

(mg.) 

(grams) 

(%) 

1 

0 

0 

64 

67 

2 

0 

0.5 

79 

0 

a 

0 

5.0 

77 

0 

4 

64 

0 

41 

40 

6 

64 

<1.5 

63 

0 

C 

64 

6.0 

67 

0 

7 

128 

0 

20 

80 

8 

128 

6.0 

' fi7 

XO 


* The basal diet was fed ud libitum and contRluCd: casein, 
vltamlD-free, 1S% ; starch, C5% : salt mixture, U.S.P. #2, 
4% I yeast. 8% ; lard, 5% ; vitamin D In the lard to fumlsb 
SO unliR/lo arams of diet. 

tin addition to .57 uk. vitamin A as a natural ester con¬ 
centrate. 

t The first group contained 15 rate; the others, 10 each. 


cially near the junction of the cardiac and pyloxic 
portions. They ranged from pin-point size to craters 
7 mm. in diameter, and some of them had been bleed¬ 
ing. 

Vitamin E fed to rats receiving minimal doses of 
vitamin A with and without alcohol supplementation 
protected the rats from ulcer formation, except those 
which were fed the larger dose of alcohol. Ulcers 
were present in many rats which did not receive the 
vitamin B supplement. 

Since ulcers were prevalent among the vitamin A-dC^ 
fioient rats, and yet were nearly always absent vdien 
tocopherols were given, it may be tentatively assumed 
that the vitamin A-sparing action of the tocopberola 
was a factor in preventing the lornonB. Alcohol, how¬ 
ever, had an opposite effect on vitamin A utilixati^ 
The drop in weight gain from 64 to 29 grams^ (Qroupa 
1 and 7) when comparing a diet without alcohol and 
one with alcohol may be used as a measure of tho 
deleterious effect of ^eobol on viteumU A* A lar|^ 
tocopherol supplement for the group 


«i>r. RaH IB. Masca, UuWmttv of Boehtetev 

very Mamy «xattte«a eci^ ef cbtee iMoae i 
sad ttteroieepSeaUx. 
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nioBt aleohol xaight have lowered the ineidetioe of 
gaebrie lesions. 

Other workers have indicated a relation between 
vitamin A and ulcers. Fredericia, et aL {1) used a 
diet low in vitamin A and tocopherol and, after 
periods varying from 10 to 53 weeks, observed an 80- 
per cent incidence of gastric ulcers. In a similar 
group, whioh was fed the same diet with butterfat 
(containing vitamin A) instead of oxygenated lard, 
the incidence of ulcers was only 18 per cent. Vitamin 
A deficiency was therefore considered a principal fac¬ 
tor in causing the ulcers, although other factors, as 
yet unnkown, may have played an important part, 
Pappenheimer and Larimore (.2) found a 65-per cent 
ulcer formation in rats on a vitamin A-deficient diet. 

If a vitamin A deficiency predisposes rata to ulcers, 
then a vitamin A-sparing substance such as tocopherol 
calls for further experimental work in their preven¬ 
tion. This function of vitamin E and also of other 
dietary factors is the subject of further studies to be 
reported later. 
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Identification of Small Amounts of 
Organic Compounds by Distri¬ 
bution Studies. IV: Use of 
a Solid Phase 

Ltuam C. CaAio, Calvin CotniiBic, Harold Mkjhton, 
and Elwood Titus 

The Rockefeller Institute for Medical Research 
New York City 

Ck>uiiterourrent processes for fractionation such as 
fractional distillation, chromatographic adsorption, 
and liquiddiquid extraction are generally complicated 
processes which have, been best described by rather 
involved mathematical treatment (7), With small- 
scale work, however, a cfonsiderable amount of simpli¬ 
fication oan be adiieved, at least in liquid-liquid extrac¬ 
tion, by the proper selection of conditions and by 
using a discemtinuous process. 

Previously reported Studies (5, 4) have shown the 
advantages to be derived from the standpoint of quan¬ 
titative inveatigatioin transfers can be made in 
aelaal dkczete units where an opportunity is offered 
to ifiaee aU the material to be distributed in a single 
tnim or unit at the start of the operation. Tim allows 
^ whole prooess to be tbeorettoaliy and precisely 
le^wed by means of the proper mathematical ex* 


pension when the substance involved does not show 
too groat a shift of partition coefficient over tlie range 
of concentration used. Thus, for any pure substance 
the theoretical distribution may be calculated, and if 
experimentally a serious deviation is found for an 
unknown preparation of the substance, this would con¬ 
stitute good evidence for some degree of inhomo¬ 
geneity. Moreover, this deduction can be checked 
readily by determining the partition coefficient of the 
material found in the tube where the greatest devi¬ 
ation from the theoretical occurs and comparing it 
with the value found for the pure substance. 

This general procedure has proven particularly use¬ 
ful for studying homogeneity in basic compounds such 
as the synthetic antimalarials (4). In general, these 
substanoos do not give crystalline derivatives suitable 
for precise characterization by olassical organic meth¬ 
ods but do give highly specific partition coefficients in 
that they appear to offer wide differences even from 
those of closely related substances, when one of the 
phases is an aqueous phase in which the pH is held 
constant by means of a buffer (.2). The same ap¬ 
proach sliould also hold true for the characterization 
of acids {6)f although somewhat more association in 
one of the phases might be expected with a resultant 
shift of partition coefficient with concentration. 

In view of the similarity of countercurrent extrac¬ 
tion and chromatographic principles (5), a further 
logical step to be taken in the development of the 
method of “Countercurrent Distribution" is the re¬ 
placement of one of the liquid phases by a solid phase. 
This would bring into play the well-known specificity 
of the adsorption isotherm which is the basis for the 
striking separations often obtained with the chromato¬ 
gram. Substitution of a solid phase for one of the 
liquid phases should not entail too great a change in 
the design of the countercurrent distribution machine 
in order to make its use practical. With this objective 
in mind a few simple experiments have been curried 
out preliminary to the expenditure of time and effort 
involved in the design of the more precise equipment 
required for a tnuch larger number of transfers. 

For simplicity in making the process directly ana¬ 
logous to the liquid-liquid type of distribution the 
degree of adsorption may be visualized in terms of 
a constant similar to that of a partition coefficient- 
This constant, A, may be defined as the percentage of 
the material found in the liquid divided by the per- 
eentago adsorbed by the solid which is in equilibrium 
with the liquid. Thus, if a known weight of a sub- 

CV 

stance to be partitioned is used, A =£ where 

C ooneentration of solute, V = volume of solvent, and 
W » total weight of solute taken, 
fiiaoe equal volumes of the solvent and equal 
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weights of the solid phase are involved in each tranB> 
fer, the constant, A, could be directly substituted for 
K in the uuithcmatieal treatment developed for the 
liquid-liquid typo of distribution (^). The propor¬ 
tions of liquid and solid os well as the concentration of 
the solute could be chosen so that the constant, A, 
would show the smallest shift with change of concen¬ 
tration of the solute. The shift would naturally differ 
(J) with each system chosen as well as the solute to be 
studied and might be expected to be larger than in the 
cose of most liquid partition coefficients: 

In a few prelindnary experiments with Brockmann^s 
alumina (Merck) as the adsorbent, cyclohexane as the 
solvent, and chrysene as the solute, it was found that 
the constant, A, approximated 1.7 for 10 mg. of chry¬ 
sene dissolved in 20 cc. of cyclohexane and equilibrated 
with 0,7 gram of alumina at room temperature. At a 
concentration of 2 mg. in 20 co, of solvent, A approxi¬ 
mated 1.3, and at a concentration of 0.2 mg. in 20 cc. 
it approximated 0.7, This is a shift which is not 
materially greater than those we have encountered in 
many of the liquid-liquid partition coefficients (4) 
witimut serious impairment of the method. 

With these data at hand, an experiment was set up 
in which 11 tubes, numbered 0 to 10, were used. Seven- 
tenths gram of alumina was added to each of the first 
10 tubes, but No, 10 was left empty. The alumina in 
each tube was treated with cyclohexane and the excess 
liquid poured off the top. Fifteen milligrams of 
chrysene dissolved in 20 cc. of cyclohexane (heated 
to cause solution and quickly cooled to room tem¬ 
perature) were introduced into the 0 tube. After two 
minutes of shaking for equilibration the solution was 
decanted into Tube 1. Twenty cubic centimeters of 
cyclohexane were then added to Tube 0 and both tubes 
equilibrated. The solution in Tube 1 was then de¬ 
canted into Tube 2, while that of Tube 0 was trans¬ 
ferred to Tube 1. Fresh solvent was added to Tube 0, 
and all three were shaken. This process was repeated 
progressively until all the tubes were filled. This com¬ 
pleted the distribution. 

A mixture of 2 cc. of methanol and 5 cc. of isopropyl 
ether was then added to each tube for complete 
elution of the adsorbed material, and the total amount 
of hydrocarbon in each tube was determined spectro¬ 
scopically by means of the Beckmann quartz spectro¬ 
photometer. The weight found in each tube is shown 
graphically in Curve 1 of Fig. 1. This curve com¬ 
pares favorably with the type of curve encountered 
in liquid-liquid countercurrent distribution in which 
there has been a similar shift of K with concentra¬ 
tion (4), 

Anthracene was investigated in the same system and 
was found to have a coefficient, A, of approximately 7. 
Fifteen milligrams of this hydrocarbon distributed 


in exactly the same way as was chrysene gave the 
result shown in Curve 2. The maximum of both 
Curves 1 and 2 occurs at the positions on the graph 

calculated by the relationship of N = u ( x^ i ) 

in the previous publication (5). 

A mixture of 15 mg. of each hydrocarbon was now 
distributed. Though certain of the tubes contained 



Fio. 1. X - ourv® for chrvsene, • « curve for anthracene. 
A = curve tor chrysene In mixture, Q « curve for anthracene 
in mixture, □ =3 earn of curves for ^ryeene and anthracene 
In mixture. 

mixtures in which a considerable portion of both 
hydrocarbons was present, the amount of each pres¬ 
ent in any one tube could be calculated from their 
respective extinction coefficients at those wavelengths 
for which the extinction of the one is relatively small 
in comparison to the other, and by appropriate sub¬ 
traction. In this manner the distribution of anthra¬ 
cene was found to be that given in Curve 3, while that 
of chrysene was found to be that of Curve 4. Both 
showed a small deviation from that of the band ob¬ 
tained when the pure compound was distributed, but 
this might well be due to a slight tendency to asso¬ 
ciate. 

The sum of the two curves gives Curve 5, which 
would be that to be expected had the analysis of 
each tube been done by evaporating to dryness and 
weighing the residue. The approximate percentage 
of each hydrocarbon in any one of the tubes can be 
calculated readily from the data, and the degree of. 
separation in each tube is at once evident. Upon 




May 10, 1946 


SCIENCE 


689 


evaporation to dryness Tube 4 gave 2 mg. of hydro¬ 
carbon which melted at the proper place for chrysene, 
and Tube 10 gave 2.8 mg. of hydrocarbon which 
melted at the proper place for anthracene. 

These preliminary data would thus appear to show 
that a solid phase can be substituted directly for one 
of the liquid phases of “Countercurrent Distribu¬ 
tion,'^ provided an adsorbent is chosen which has an 
adsorption isotherm within the proper range and of 
the proper type. Certain advantages at once become 
evident in the procedure. Most of these have pre¬ 
viously been mentioned (7) and scarcely need to bo re¬ 
peated here except as they relate to the customary 
chromatographic procedure. 

It would appear that the determination of the co¬ 
efficient, A, may offer a rapid and convenient method 
for selection of the most promising system from 
among the large number of possibilities. 

Secondly, the physical state of the adsorbent, such 
as size and shape of the particles, should be relatively 
unimportant in the procedure as outlined. With the 
chromatograph a certain size and uniformity is 
usually required in order that the packing may be 


homogeneous and at the same time yield the desired 
rate and uniformity of flow. 

Just as in the case of the liquid-liquid type, the 
shape of the curve may give a suggestion at once as 
to the homogeneity of the preparation when a single 
substance predominates. K a mixture is present, it 
may suggest the number of components or give at 
least a hint in regard to whether or not further work 
with the particular system is advisable in order to 
obtain resolution of the mixture. 

It would appear probable that the use of a solid 
with adsorptive properties in place of one of the 
liquid phases may greatly extend and widen the range 
of application of “Countercurrent Distribution.” It 
is therefore our intention to make this approach part 
of our future study and to devise equipment suitable 
for achieving large numbers of transfers. 
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Science Legislation 


The Senate and S. 1850 

Howard A. Meyerhoff 

Executive Secretary, AAAS, Wusbingpm, D.C 


A S ANNOUNCED IN THE 3 MAY ISSUE OF 
Science, the Council of the American Asso¬ 
ciation for the Advancement of Science voted 
overwhelmingly to support the Kilgore-Magnuson bill 
creating a National Science Foundation. The final 
vote is 230 to 10, which means that over 90 per cent 
of the Council members voted. The problem now is 
to convince the members of Confess that S, 1850 not 
only meets the basic needs of science and scientists, but 
also will, if enacted, perform a public service of the 
first importance. 

At the St. Louis meetings of the Executive Com¬ 
mittee and the Council of the Association, James B. 
Conant, as president of AAAS, was asked to serve as 
the chairman of a special committee, empowered to 
take such steps as may be deemed desirable to assure 
passage of the bill. The following men have been 
asked to serve as members of this committee: Detlev 
W. Bronl^ of the University of Pennsylvania; A. J. 


Carlson, of the University of Chicago; Magnus L 
Gregersen, of the College of Physicians and Surgeons, 
Columbia University; Ernest 0. Lawrence, of the Uni¬ 
versity of California; Howard A. Meyerhoff, execu¬ 
tive secretary of AAAS; E. C. Stakman, of the Uni¬ 
versity of Minnesota; and Charles Allen Thomas, of 
the Monsanto Chemical Company, St. Louis. 

The bill was placed upon the Senate calendar very 
quickly after it was reported out by the Committee on 
Military Affairs {Science, 1946, 103, 382). However, 
it was passed over on 12 April, when it should log¬ 
ically have been discussed on the Senate floor. It is 
the hope of the bill's senatorial sponsors that it will 
come up for discussion during the week of 13 May. 
It is expected that action will have been taken on the 
extension of Selective Service by 10 May, and that the 
Senate will not be ready for the debate on the exten¬ 
sion of OPA. In the week between the debates upon 
these controversial pieces of legislation, it is proposed 
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to turn to science, giving consideration to the Kilgore* 
Magnuson bill, the McMahon bill on Atomic Energy, 
and the Fulbright bill. Already the week of 13 May 
has been dubbed ^'Science Week” by the Senators. 

To inform the members of the Senate how American 
scientists feel about S. 1850, Dr. Conant has composed 
a letter wliicb has been sent to every Senator except 
those who have sponsored the bill. The letter tersely 
outlines tlie reasons why the National Science Founda¬ 
tion sliould be created, and the reasons are pertinent 
not only to Congrtrssmen but also to scientists. For 
this reason the full text of the document is printed 
herewith: 

Dear Senator 

It is my understanding that Senate Bill 1850 creating 
a National Science Foundation is on the Senate Calendar, 
and I am writing on behalf of the American AsBoeiation 
for the Advancement of Science to ask your support of 
this legislation. 

Designed to promote the training of young scientists, 
to sponBor new fundamental roscnroli, to diHsominato the 
results of research widely for the benefit of the public, and 
to restore national strength in scientific and technological 
fields, this bill is extremely important legislation, which 
scientists have endorsed by an overwhelming vote in the 
American Association for the Advanct^ment of Science 
Council, The Association, in addition to its own 28,000 
members, has 196 affiliated scientific societies with gross 
mem)>eieliip8 in excess of 600,000. These affiliates have 
reprosentation on the American Association Council which 
has just voted 228 to 10 in favor of 8. 1850. 

The Bill is non-partisan. It embodies carefully evolved 
compromises on such controversial questions as the ad- 
ministrativo organisation of the Foundation, the treat¬ 
ment of patents, the inclusion of the social sciences, and 
safeguards for sciontifie freedom. Not only tho scientists, 
but the members of the Senate committees who have for- 
mulated tho bill, have found a meeting ground in the 
sound and solid provisions comprising 8. 1850; and these 
Senators, following consultation with government agencies 
that will be concerned in its operation, are satisfied that 
it is practical and will work. More than six months of 
research, analysis, and conference are embodied in the 
bill, and I am confident that you con accept it as a well 
considered piece of legislation which will greatly benefit 
tho Nation. 

In view of the importance of 8. 1850, I venture to ask 
your support both in bringing the Bill to a vote and in 
voting for it, and I will appreciate your assurance that 
this support will be given. 

Very sincerely yours, 

JAMK8 B. COKANT, President 

Harvard University and 
American Assodoitwn for the 
Advancement of Boienee 


V61,108; No. nm 

Although thfi spoficsorB of tho bill feel that the prO' 
poaed legislation is sound and will eommand oonaidiar*^ 
able respect and support in the upper chamber, th^ 
anticipate some opposition from a few of their eo^ 
leagues. There are some who are opposed to the patent 
provisions of the bill, but it may be pointed out that 
S. 1850 contains no new patent legislation, althoo^ 
it docs systematize patent policy within governmental 
bureaus and departments. It is difficult to see what 
legitimatt^ or logical objection could be raised to sys¬ 
tematization. There are others who are opposed to 
the inclusion of the social soienoes but, as Senator Fnl- 
bright has aptly said, there is no field in which funda- 
mental research is more urgently needed, and there is 
none in which greater return to the public welfare can 
be achieved. Even more serious is a widespread feel¬ 
ing that the creation of one more government agency, 
calling for an initial appropriation of approximately 
$40-45,000,000, and on ultimate annual appropriation 
in excess of $100,000,000, would be a mistake. Such a 
feeling, if prevalent, ignores the significant tangible 
and intangible returns which the National Science 
Foundation will bring to our Nation. 

Within the ranks of science most of the opposition 
for S, 1850 is professionally localized. Prom the out¬ 
side the only known organized opposition comes from 
the National Association of Manufacturers. In the 
four-page release which the National Association of 
Manufacturers recently directed against 6. 1850, it 
was not demonstrated that industrialists have an im¬ 
portant stake in the creation of a National Science 
Foundation, and their gratuitous opposition to a care¬ 
fully considered eiperimept designed to advance sci¬ 
ence must be branded as presumptuous. The relation¬ 
ships between science and industry are close and vital, 
but this fact does not give either group the preroga¬ 
tive to intervene in the affairs of the other. The Na¬ 
tional Association of Manufacturers has not Ijccn 
noted for its public relations policy, and it seems un¬ 
fortunate that this organization should now attempt 
to obstruct legislation that has been painstakingly 
worked out with the collaboration of emioent soien- 
tifits who have close ties with industry. 

It is unnecessary to stress the fa^t.that the week 
of 13 May may be an extremely critical period in the 
history of this proposed legislation. Favorable aisUhn 
in the Senate may make it possible to secure aetkm in 
the House before the current sessiOB <4 Congtass 
comes to an end. Unfavorable action will mean, at 
best, a delay of a year in the creation of a Na^onal 
Science Foundation. More ominously, it may 
the death of constructive science Icfi^bOation. 



Assodatim Affairs 


A A AS Buys Washington Building Site 

Scott Circle Property Assures Coovenient Location 


On Monday, 29 April, the Association closed with 
represeutatiTcs of the owners of four separate parcels 
of ground, the whole comprising a wedge-shaped site 
on Scott Circle in Northwest Washington, for a fu¬ 
ture permanent headquarters building. It will be pos¬ 
sible to enter the building from Scott Circle, Massa¬ 
chusetts Avenue, N Street, or Fifteenth Street. 

The site was purchased with money collected for the 
purpose during the fall and winter. At the time of 
the purchase the building fund amounted to approxi¬ 
mately $100,000, all of which, and more, was used for 
the land. 

The location is convenient with respect to the Union 
Station, the National Airport, principal hotels, and 
other seientiflc and learned societies which maintain 
Washington offices. 


The separate parcels comprising the site were each 
improved with buildings originally constructed as resi¬ 
dences, but the largest, 1515 Massachusetts Avenue, has 
been used for business-office purposes for some years 
and will be available for Association use by 16 July. 
The other buildings wiW temporarily be continued as 
residence units, the income from which will accrue to 
the Association. 

The principal building, shown in the figure below, 
contains four usable floors, totaling approximately 
5,000 square feet of floor space, an amount sufficient 
for the immediate needs of the Association. No ex¬ 
tensive remodeling is necessary. 

It is planned to retain some space in the Smith¬ 
sonian Institution until well into 1947, or even later, 
so that current operations will not come to a halt dur¬ 
ing a moving period. 



Photograph hy oouriety Scietvce Service 


Tba photograph ihowi the MASMchusotti Avanuo entrance to the tiew home of the As- 
•ddatioiL Xt it expected thht eoifcie of the Wathington offices, including the offices of Scianoe 
and the SchnHih Mouther, wiU occupy space in this building et 1515 Massachusetu Avenue 
Mbcmt 15 tntfaauittely tills building will #ve way to « naw nina-story structure designed 

111 ^ bu^ to eccottiinodate the vapiffiy esetendh^ 

6tfl 
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The city zoning area within which the new property 
falls is restricted to residences or offices, libraries, and 
laboratories of nonprofit associations and institutions. 
The area never will become commercial. The plot con¬ 
tains approximately 9,000 square feet of land, 90 per 
cent or 8,100 square feet of which may be used for 
building purposes, but the proposed building must not 
be over nine stories, so that a potential floor area of 
72,900 square feet is possible. 

The site was chosen by a subcommittee representing 
the Executive Committee. The subcommittee was ap¬ 
pointed by A. J. Carlson, Executive Committee chair¬ 
man, following extended discussion of the principles 
involved at St. Louis, and was composed of C. F. Ket¬ 
tering; F. R. Moulton, administrative secretary; How¬ 
ard A. MeyerholT, executive secretary; A. N. Richards, 


vice-president, University of Pennsylvania; Phillip 
Bard, Johns Hopkins; Warren Magee, counsel; and 
W. L. Valentine, editor of Science. After inspecting 
this and other property which was available, the sub¬ 
committee reported favorably on the Scott Circle plot 
at a meeting of the Executive Committee on Wednes¬ 
day, 24 April. The Executive Committee accepted the 
report, inspected the property, and authorized p\ir- 
chase which was consummated five days later. 

It is the consensus of opinion in the Executive Com¬ 
mittee that the Association is really under way in pro¬ 
viding itself with a permanent home. Now tliat the 
location is settled upon, it will be possible to make 
specific plans for the utilization of the land, and archi¬ 
tects can be employed to put the needs of the Asso¬ 
ciation into concrete plans for a functional building. 


Thia rough map shows the location of the newly acquired AAAS property with respect to 
some well-known Washington landmarks. Scott Circle is on the north and south axis of a 
reference point which includes the White House, the zero milestone, and the Jefferson Memorial 
(to the south of the area shown). Vermont Avenue and Connecticut Avenue, extended, inter¬ 
sect at a point in the center of the White House. From the zero milestone, due north through 
the White House along 16th Street, is exactly 4,500 feet. The property is roughly 200 feet 
east of the center of Scott Circle. 

From the center of Scott Circle, along Massachusetts Avenue, to the boundary of the map 
is three-quarters of a mile; ffie Union Station is only one mile further on Massachusetta Avenue. 
The numbers on the map identify the approximate locations of the following well-known 
properties: 1, The Carnegie Institution of Washington; 2, Science Service; 3, American Council 
of Learned Societies; 4, National Education Association; 5, American Chemical Society; 6, 
Geographical Society of America; 7, Brookings Institutes; 8, Cosmos Club. The Statler Hotel 
and the Carlton, not included cm the map, are at 16th and K Streets, five blocks from 
Scott Circle. 

















Netd^s and Notes 


22. PMo SchvHirtz, asBociate profesBor of orthopedic 
surgery at the University of Rochester School of Medi* 
cine and Dentistry, left by plane on 30 April for Eng¬ 
land and Germany to study the problem of military 
footwear as scientific oonsultant to the U S. Army. 
He will return in June. 

F. 22, Moulton was honored by a birthday party 
given by the staff of the central office at the 2400 Club 
on the occasion of his 74th birthday, Monday, 29 
April. Besides Dr. Moulton the guests of honor in¬ 
cluded two of his brothers, Harold G. Moulton, presi¬ 
dent of the Brookings Institutes, and Verne V. Moul¬ 
ton, president of Auto Owners Insurance Company. 
Also present were Dr. Barbara Moulton, a resident 
physician at the Suburban Hospital, Bethesda, Mrs. 
Harold Q. Moulton, and Mrs. Verne V. Moulton. Dr. 
and Mrs. E. J. Stieglitz, close friends, were among 
the guests. During tlie evening Dr. Moulton revealed 
in a humorous vein the steps that led up to the ac¬ 
quisition of the Washington building site on Scott 
Circle. 

Walter N, Ezekiel, recently stationed at the Naval 
Ordnance Laboratory, Silver Spring, Maryland, and 
previously plant pathologist at the Texas Agricultural 
Experiment Station, is now principal mycologist, 
Bureau of Ordnance, Navy Department, Washington 
25, D. C. 

Wilfred J, Brogden bus been appointed visiting lec¬ 
turer on psychology at Harvard University for the 
summer term of 1940. Prof. Brogden will offer a 
course in the psychology of learning and a seminar on 
the conditioned reflex. 

Melvin H, Knisely, associate professor of anatomy 
at the University of Chicago, delivered the ninth an¬ 
nual Nobel Pierce Sherwood lectureship at the Uni¬ 
versity of Kansas, Lawrence, on 29 March. His sub¬ 
ject was: **Intravascular Agglutination of Blood in 
Disease.** 

T. S. Lovering, professor of economic geology, Uni¬ 
versity of Michigan, delivered two lectures under the 
sponsorship of the William Harvey Emmons Fund to 
the advanced students of geology at the University of 
Minnesota on 8 and 10 April. 

Preeton E. Cloudy Jr,, now a member of the U. S. 
Geological Survey, has been appointed assistant pro¬ 
fessor of geology at Harvard University. On 1 July 
he will begin research and instruction in paleontology 
as successor to Dr. Percy K. Raymond, now emeritus 
professor of paleontology. 


Dr, Madge Thurlow Macklin has joined the genetics 
group at the Ohio State University as senior research 
fellow of the National Research Council. She will 
work on the inheritance of human cancer. 

Dr, Clarence W, Clancy, formerly on leave for ser¬ 
vice with the AAF as an aviation physiologist, has 
returned to his departmental duties with the rank of 
assistant professor of biology at the University of 
Oregon. 

Dr, K, A. G. Strand, of the Sproul Observatory, 
Swarthraore College, has been appointed visiting as¬ 
sociate professor at the University of Chicago begin¬ 
ning 1 October. Dr, Strand will be in charge of ob¬ 
servational work in positional astronomy at the Yerkes 
Observatory and also at the McDonald Observatory 
of the University of Texas. He will be engaged 
primarily in photographic and visual observations of 
double stars. 

John T, Emlen, now at The Johns Hopkins Univer¬ 
sity, has been appointed associate professor of zoology 
at the University of Wisconsin. He will join the Wis¬ 
consin staff in Se])tember, 

Laurence II. Snyder, of the Ohio State University, 
delivered the 21st Annual Herman M. Biggs Memorial 
Lecture before the New York Academy of Medicine on 
4 April on the subject '‘Medical Genetics and Public 
Health.** 

Dr. Harold Macy, a dairy bacteriologist, was ap¬ 
pointed associate director of the University of Minne¬ 
sota Agricultural Experiment Station on 15 March. 
He first joined the staff in 1919 and in his new posi¬ 
tion succeeds Dr. Forrest R. Immer, whose death 
occurred recently. 

Dr, John 22. Dick, of Wheeling, West Virginia, has 
been appointed assistant professor of veterinary medi¬ 
cine at Ohio State University. 

Dr, Joseph W. Ferrehee has been appointed assis¬ 
tant professor of medicine at the Harvard Medical 
School and Peter Bent Brigham Hospital where, in 
addition to his clinical teaching, he will head a pro¬ 
gram of research in fundamental aspects of the mecha¬ 
nism of hypersensitivity. 

Coli/n G, Fink, professor of electrochemistry at 
Columbia University, was awarded honorary member¬ 
ship in the Electrochemical Society at the recent Bir¬ 
mingham Congress of the Society. Dr. Fink is a 
member of the AAAS Council and of the National 
Research Council, representing electrochemistry. 
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John JR. JSfur/in haB been honored by having the 
current volume (31) of The Journal of Nutrition, 
which covers the period January-June 1946, dedicated 
to him. According to his associates, Dr. Murlin, more 
than any other one person, has been responsible for 
the establishment of both the journal and its sup¬ 
porting professional society of research workers in 
the science of nutrition, the American Institute of 
Nutrition. Dr. Murlin served as the first editor of 
the journal, but gave up the responsibiliticjs of his 
office in 1939, when he reached the nge of 66 years 
and thus became an emeritus member of the American 
Institute of Nutrition. 

In 1944, Dr. Murlin reached the age of 70 years 
and under normal conditions would have retired from 
his professorship at the University of Rochester. On 
account of the war and the shortage of personnel, 
however, he continued active for another year, ajid 
definitely retired in June 1945. 

George W, Kidder, formerly as.sistant professor of 
biology at Brown University, has been appointed asso¬ 
ciate professor in the Department of Biology at Am¬ 
herst College. His appointment was effective on 15 
April 1946. 

Horace G. Richards, associate curator of geology 
and paleontology at the Academy of Natural Sciences 
of Philadelphia, has received the “President's Award” 
from the American Association of Petroleum Geolo¬ 
gists for his paper on “Subsurface stratigraphy of the 
Atlantic coastal plain between New Jersey and Geor¬ 
gia,” The award was presented to Dr, Richards at 
the recent meeting of the Association at Chicago. 
During May, Dr. Richards will give the Distinguished 
Lecture Series on this subject before various geologi¬ 
cal societies in the country. 

John 1), Kraus, of the Radio, Research Laboratory, 
Harvard University, has been appointed associate pro¬ 
fessor of electrical engineering at the Ohio State Uni¬ 
versity. 

Lyle H. Dawson, head of the Chemistry Department 
of the University of Kentucky, Lexington, addressed 
the Memphis Section of the American Chemical So¬ 
ciety on 3 May. He said in part: 

Tfao fissioning of atoms is no more ostoiuiding tha% the 
process of cell division which occurs in plants and ani¬ 
mals. Perhaps it is actually much less complicated. The 
process is understood well enough to be quite easily 
controlled. 

Hence, when we speak of ^ * controlling the atomic 
bomb," we realise fall well that the fundamental prob¬ 
lem is the control of the human element—particularly 
those tendencies which lead to bigotry, greed, selfishness, 
and the desire for power. 


Prof. ErnUio frobuechi, from the Depoxtmeni of 
Pharmacology of Modena, is continuing bia reeaardi 
activities. His laboratory survived the war and is 
also in need of books and ponodicals. 

Prof. Rabbeno, former director of the Department 
of Pharmacology in Genova, victim of racial perseen- 
lion, is being reintegrated in his official position. He 
escaped deportation, like many other Jews in Italy, 
due to the generous help which the Italian people gave 
to those persecuted .—Nicholas ErcoU (Warner Insti¬ 
tute for Therapeutic Research). 

Aonouncements 

At the Se^yenth Annual Meeting of the Association 
of Southeastern Biologists in Columbia, South Caro¬ 
lina, 19^20 April, legislation concerning the creation 
of a National Science Foundation was discussed and 
the following resolution adopted: 

Wherkas, The momberB of the Association of South- 
oastern Biologists subscribe fully to the principlo that ' * a 
full dovolopmeut of the nation’s scientific and tochnical 
resources is essential for the national defense, national 
prosperity, and the national health and welfare"; and 

WnsRXAS, The application of this principle is of un¬ 
usual importance to the Bouth; therefore, 

That this Association, through Its Secretary, 
urge all Congressmen representing this region to give their 
full support to the immediate passage of legislation pro¬ 
viding for a National Science Foundation with adequate 
financial support. 

Rksolved, That the Association go on record as giving 
its general approval to the bill, S. 1650, now before Con¬ 
gress and urge our Congressmen to give it their support. 

The Department of State is seeking the counsel of 
leaders in the fields covered by that Organisation in 
order to enlist the widest possible discussion of the 
future program of UNESCO. In the field of natural 
science and technology, steps are under way to ap- 
point a group of consultants. It is hoped that this 
group will be able to enlist the widest possible co¬ 
operation among the groups of scientists in the tTmted 
States and among individuals and organizations en¬ 
gaged in related activities in the fields of scientific 
research and technological developments. 

The group will advise the State Department in pro¬ 
viding means for informing all interested smentiSe 
groups and individuals in the United States Of the 
plans and programs of UNESCO and in secprmg 
ideas and suggestions from groups and individpi^ 
regarding the functions and activities of UK^CO. 

The newly appointed groi^ of eonsnltante 
Detkv Bronk, Howard Meyerhoff, W. AIIm^ 

Harloiv Shapley, and Mot 



4 Doctor of Forcntry, will be oflered 

at Tide befmnwg in the fall of 1046, aooording to 
Dean George A, Garratt, Yale School of Forestry. 
By this aetion, Yale will become the second university 
in the Nation to offer woric leading to this degree. 
At the present time, Duke University is the only in- 
stitution in the country which grants this degree. 

Standards of performance for the newly-established 
degree will be essentially the same as for the Ph.D. 
The minimum requirements will be six full terms of 
graduate study and research, although some students 
will require additional time. At least two consecutive 
terms of resident study must be carried on at Yale. 
All students most possess a reading knowledge of 
French and Gherman before they are permitted to 
undertake their second year of graduate study. 

The D. For. degree is not intended to compete with, 
or serve as a substitute for, the Ph.D., since it is 
expected that the student will continue to work in 
the Graduate School for the Ph.D. degree when his 
interests lie in such fields as forest economics, forest 
soils, forest ecology, and other subjects allied to the 
fundamental sciences. 

The Yale School of Forestry, which is the oldest 
established forestry school in the United States with 
an unbroken history, currently has an enrollment of 
75 students, the largest number registered since 1911. 

The National Begistrff of Bare Chemicals, Armour 
Eeseareh Foundation, 35 West 33rd Street, Chicago 
16, lUinois, has submitted their new needs in the 
following list of chemicals; oryogenine; 1,3-dinitro- 
soacetone; thymoform; 3,6,8,10-tetrainethoxy pyrene; 
pyrene carboxylic acid methyl ester; daphnetin; 1,8- 
diamino naphthidene; cis-stilbene; isocrotonic acid; 
thianaphthalene; 1^3-dihydroxy indano; 5,5^-dimethyl 
tiiioindigo; dihydroxy thiophonos; dihydroxy thia- 
pyrans; acetylene urea; cerotic acid; melissio acid; 
p-aminophenyl selenoic acid; hydroxy aspartic acid; 
elaidyl alcohol; P,P'-dithiocyano diethyl ether. Please 
oommtmieate regarding these directly with the Regis¬ 
try at the address given above. 

A now Division of Pt^ekological Services has been 
estahlished within the thspartmeni of Psychology at 
the University of Pittsburgh. Wayne Dennis, head 
of the Psychology Department, has announced the ap¬ 
pointment of William R, Grove as director of the new 
Division. To make possible the additional work of 
tlm Biyisiem, aa well as to provide for the instruction 
ol! the of a^dents in psychology, 

fo& mn liave added to teadting and service 
Yktor C> Riuiuy, Roger W. ftnssell, John 
and Ral|di E. Jenaom The Psychology 
of aO IMsydiOlp^ts. 


595 

The ^^tropical house/^ a source of mystery to all who 
visited the University of Pennsylvanians botanical gar¬ 
den during the war, was built in one of the green¬ 
houses there and is approximately 5 feet wide and 10 
feet long. Constructed of concrete blocks, it is 
equipped with automatic controls which provide a 
daily cycle of temperature and relative humidity simi¬ 
lar to that encountered in the rain forests of some of 
the Pacific areas. 

According to Wesley G. Ilutchinson, associate pro¬ 
fessor of botany at Pennsylvania in charge of the 
project, it woa begun in the summer of 1942 under 
the Committee on Optical Instruments but was trans¬ 
ferred later to the Tropical Deterioration Administra¬ 
tion Committee. 

Upon completion of the house, the floor was covered 
with a thick layer of tropical leaves from the green¬ 
houses, and the.se were heavily inoculated with various 
types of tropical fungi and mites, which are known 
to spread the fungi. 

Although it was impossible to reproduce in a house 
of this typo the complex biological balance of a tropi¬ 
cal rain forest, subsequent comparison of the rate of 
deterioration of materials in the house with that of 
the same materials exposed in the Panama jungle 
showed remarkable similarity. 

The house, it was pointed out, was the first tropical 
chamber of its type to be employed in studies of tropi¬ 
cal deterioration, although several others on the sumo 
general plan were constructed later at service labora¬ 
tories. 

In addition to using the ^'tropical house” on the 
Pennsylvania campus, Dr. HutchinBon made several 
trips to the Canal Zone and the Republic of Panama 
in 1943 and 1944 to study deterioration at first hand. 
As a result of these trips it was decided to establish 
a semipermanent laboratory in the tropics to extend 
the work being done at the University and to provide 
a place for testing materiel and methods of deteriora¬ 
tion prevention under actual jungle conditions. The 
laboratory was set up on Burro Colorado Island in the 
Panama Canal Zone in the summer of 1944. Barro 
Colorado, which covers about six square miles, is an 
island in Gatun Lake, set aside as a biological preserve 
by Act of Congress. 

At this jungle laboratory a program of teeting and 
research was carried on, from June 1944 until the 
termination of the OSRD contract in October 1946, by 
Spencer H. Davis, Jr,, and J. A. Jump, two former 
graduate students from the University, who were alter¬ 
nately in charge of the work on the island under Dr. 
Hut£hiii;ison’s direction. 

InAddition to iho testing of more than 14,900 iudi* 
vidual Items under jungle conditions for the armed 
forjO!^ research there was olosely correlated with prob- 
Ite mdar investigate at the University. 
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Development of a metliod to prevent the fouling of 
optical instruments by fungus growth is regarded by 
Dr. Hutchinson as probably tlic most important con¬ 
tribution made by the scientists on the project for the 
duration of the OSRD contract. 

The problem was finally solved by the use of n small 
capsule containing Cresatin (meta cresyl acetate) in 
ethyl cellulose. This capsule was fastened in the in¬ 
strument, out of the path of the light rays, and the 
fungicide volatilized within the instrument sufficiently 
to produce an atmosphere lethal to fungi. Instru¬ 
ments treated in this manner and stored in jungle 
positions were still clean after two years exposure, 
although untreated instruments may become fouled 
within throe weeks. 

A dental apecialists unit to conduct postgraduate 
refresher courses in Hollnnd has been organized by 
the School of Dentistry of the University of Pennsyl¬ 
vania, it has been announced by George W. McClel¬ 
land, president of the University. 

Designed to aid in restoring dental practice in 
Holland to its prewar level, the courses will be given 
in Amsterdam this summer for 200 Dutch dentists 
and 100 from other European countries, all of whom 
were prevented by the war from keeping abreast of 
modern developments in dentistry. 

Instruction, b<?ginning on 16 July and continuing 
for one month, will be in the fields of dental thera¬ 
peutics, roentgenology, denture service, oral medicine, 
and diagnosis. Each course will be of two weeks 
duration and will bo repeated once. 

Character and Personality, the psychological quar¬ 
terly edited by Karl Zener, of Duke University, has 
changed its title to Journal of Personality. The pri¬ 
mary purpose of the journal is to serve as a coordi¬ 
nating medium of publication for original scientific 
investigations within all the major research areas con¬ 
cerned with personality. These would include, among 
others, studies of personality structure, its biological 
aspects, its expression in behavior dynamics, and its 
development and functioning in varied cultural con¬ 
texts. A more complete statement of the editorial 
reorientation appears in the September issue, which 
first carried the now title. Emphasis will be placed 
on experimental and various other empirical types of 
research within the field, but relevant theoretical and 
methodological contributions will be included. 

The Gans Fund has just made awards for scientific 
research to the following, it has been announced by 
Dr. B. R. Woiraor, of Bethany College, We.st Virginia: 
William Montagna, Long Island College of Medicine; 
Esther L. McCondless, Cornell University; Helen 


Golden and Burton Kallman, Bethany GoUega. This 
fund of $^,0(K) was established in 1939 by Wickoliffe 
Campbell Gans to be used to assist undergraduates and 
graduates of the College in scientific research. 

The Central Examining Board of the Naval Air 
Training Command, located at Pensacola, Florida, will 
continue its standardized testing program for naval 
aviation trainix\g. The key examiner posts, hold by 
military personnel during the war, have been trans¬ 
ferred to Civil Service. Lawrence Andrus, formerly 
assistant professor at the University of Chicago, has 
been appointed senior test development examiner and 
has as his assistant Raymond F. Monsalvatge, Jr. The 
Navigation representative on the board is E. J. 
Kocstner, who previously filled this position in a mili¬ 
tary capacity. 

The School of Dental and Oral Surgery of the Fac¬ 
ulty of Medicine, Columbia University, announces the 
establishment of a limited number of fellowships for 
graduates of dental schools. These fellowships will 
offer opportunity for study in the following basic 
science departments of the University: anatomy, bac¬ 
teriology, biochemistry, pathology, pharmacology, and 
physiology. For further information regarding quali¬ 
fications and stipends, address the Doan of the Faculty 
of Medicine, Columbia University, 630 West 168tb 
Street, New York City. 

Meetings 

The British Association has found it impossible to 
arrange this year on annual meeting on the lines of 
the prewar meetings in provincial cities. A one-day 
meeting will therefore be held on 20 July in London. 
The British Medical Association has granted the use 
of its hall for this occasion. The presidential address 
will be delivered by Sir Richard Gregory. There will 
be no sectional meetings. Opportunity will bo taken 
to receive delegates attending the Empire Scientific 
Conference organized by the Royal Society, and the 
Commonwealth Scientific Official Conference, at a 
luncheon on 20 July and at the subsequent meeting, 
and also, it is hoped, aj a Sunday afternoon reception 
at Down House, the home of Charles Darwin. It is 
also hoped to receive some of the foreign delegates 
who are expected to be in England at that time. It is 
intended to resume normal meetings in subsc^quent 
years, and an invitation has been accepted for the 
meeting in 1947 to be held in Dundee, where the meet¬ 
ing in 1939 was cut short by the imminence of war. 
An invitation from Brighton for 19^ has also been 
acceptcfd.— Nature, London. 
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The 46th General Meeting of the Society of Amer¬ 
ican BocUriologiats will open at 10: 00 A.M. on Tues¬ 
day, 21 May, and will close at 5:00 P.M. on Friday, 
24 May. All sessions will be hold in the Book-Cadil- 
lao Hotel in Detroit, Michigan. Features of the meet¬ 
ing include the following addresses: “Immunologic 
Aspects of Protein Metabolism”: Paul R. Cannon, 
University of Chicago; “Some Applications of Phys¬ 
ical Methods of Bacteriology”: Ralph W. G. Wyckoll, 
National Institute of Health. Round-table and sym¬ 
posia sessions have been organized for the following 
topics: (1) Early History of Bacteriology in Michi¬ 
gan, (2) A Discussion of Inlluemaa, (3) Streptomycin, 
(4) Bacterial Taxonomy, (5) Microbiological Prob¬ 
lems in the Processing and Spoilage of Foods, (6) Air 
Disinfection, and (7) Immunological and Physiolog¬ 
ical Activity of Factors Derived From Pathogens. 
The Committee on Teaching will sponsor a panel dis¬ 
cussion on the general topic of “The Teacliing of Bac¬ 
teriology at the Graduate and Professional Levels.” 
The president of the Society, James Craigic, of the 
University of Toronto, will deliver the banquet ad¬ 
dress: “The Significance and Applications of Bacterio¬ 
phage in Bacteriological and Virus Research.” The 
$1,000 award of the Eli Lilly Company will be pre¬ 
sented to a young bacteriologist in recognition of re¬ 
search accomplislimcnts. 

Approximately 140 reseai-ch reports from members 
of the Society will include discussions of the following 
topics: morphology and cytology of bacteria, disinfec¬ 
tion and chemotherapy, viruses, antibiotic production 
and induced resistance of bacteria to antibiotic agents, 
sanitary bacteriology, physiology and metabolism of 
bacteria, and industrial processes. Post-convention 
trips have been arranged to include visits to the Uni¬ 
versity of Michigan, Michigan State College, and the 
Bureau of Laboratories of the Michigan D(ipartment 
of Health, During the convention various alumni 
luncheons and other meetings have been scheduled. 

Persons who are interested in bacteriology, in ad¬ 
dition to members of the Society, are cordially invited 
to attend the scientific sessions and to visit the-ex¬ 
hibits. Programs of the meeting may be obtained 
from the secretary-treasurer of the Society, Dr. L. 
S. Parr, George Washington University, 1335 H 
Street, N.W., Washington 5, D. C., or from the chair¬ 
man of the Program Committee, Dr, L, S, McClung, 
Indiana University, 420 Kirkwood Hall, Bloomington, 
Indiana, 

The Cold Spring Harbor Symposium on Quantita¬ 
tive Biology will be held 2-12 July and will deal with 
the topic, ‘^Heredity and Variation in Microorgan- 
Among the 26 participants in the program will 


be several from Europe. Attendance will be limited 
to 80, For program and information, address the 
Biological Laboratory, Cold Spring Harbor, New 
York, 

The Eastern Section of the Scismological Society of 
America is holding its annual meeting at the Institute 
of Geophysical Technology of St, Louis University, 
St. Lr>uis, Missouri, 14 through 16 June. Following 
the presentation of technical papers, a special sym¬ 
posium is proposed on the discussion of the problems 
involved in the establLshmcnt of new seismograph 
stations. 

Japanese Scientific Men 

News of numerous scientific men in Japan and some 
of their publications are now reaching this country 
through U. S. Army and Navy officers and scientists 
who are going on missions to that country. More in¬ 
formation has been received from the GHQ Natural 
Rt^ources Section, of which Lt. Col. Hubert G. 
Schenok is the chief, than from any other source. 

On 16 December 1945 there was a meeting of 
Japanese and American geologists at the Geological 
Institute, University of Tokyo. Of the American 
geologists, H. G. Schenck, T. A. Hendricks, Edward 
Sampson, H. S. Ladd, and F. C. Whitmore, Jr., con¬ 
tributed papers. 

Tbirty-fivc Japanese were present. Their names, 
with their specialties, are as follows: K. Asano 
(Foraminifera), B. Besslio (geology), Shoshiro Han- 
zawa (paleontology), Wataru Hashimoto (stratig¬ 
raphy), S. Hori (economic geology), H, Huzimoto 
(geology and paleontology), H, Imai (economic geol- 
ogy), 8. Iwao (petrology), Takeo Kato (economic 
geology), S. Kinshi (geography), Teiiehi Kobayashi 
(historical geology, tectonics, stratigraphy, and pale¬ 
ontology), Jiro Makiyama (geology), Kosaburo 
Makino (mineralogy), Ichiji Mori (mining geology), 
Ryohei Morimoto (petrology), T. Nisiwaki (economic 
geology), Kei-iti Ohniort (petrology and mineralogy), 
T. Ohinomikado (Foraminifera), Y. Otuka (paleon¬ 
tology and stratigraphy), K. Sakakura (coal geology), 
K. Sawamura (petrology), S. Sekiguchi (interpreter), 
Ryuichi Souobc (geology), T. Sudo (mineralogy), 
R. Sugiyama (petrology), Hisashi Suzuki (anthropol¬ 
ogy), Fumio Tada (geography), Fuyuji Takai (ver¬ 
tebrate paleontology), Jun-iohi Takahashi (economic 
geology), Seitaro Tsuboi (petrology), T. Tsujimura 
(physical geography and topography), Kunio Uwa- 
toko (petroleum geology), T. Watanabe (economic 
geology), Hisokatsu Yabe (paleontology), and Shinji 
Yumane (geology). 
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Dr, H. Hattori, the director of the Imperial Bio¬ 
logical Laboratory, on the Imperial Palace Grounds, 
and also director of the Tokugawa Biological Insti¬ 
tute, both in Tokyo, is well and is still carrying on his 
scientific researches. 

Prof. M. Matsuyama and Dr. N. Kumagai, of the 
University of Kyoto, ore well and are continuing 


tbh m Ko. 86^ 

their gravimetrio studied. Marqtda Yosehichika 
gawA, the founder of the Tokugawa Biological In¬ 
stitute which is devoted to botanical researi^, is well 
and active. His name has been in the papers witii 
reference to a proposal made by him for curbing the 
political activities of the Emperor—a matter taken 
care of in the announced new constitution for Japan. 
— T. Wayland Vaughan (Washington, D. C.). 


Letters to the Editor 


The Serodiagnosis of Amebiasis 

Early Ktudios on the aero diagnosis of amebiasis yielded 
inconclusive results. It was not until the work of C. F. 
Craig, demonstrating the oecurrenee of ooinplemont’fixing 
antibodies in the serum of subjects infected with 'E. his¬ 
tolytica, that the development of a satisfactory serologic 
procedure appeared possible (Amcr. J. trap, Med,, 1927, 
7, 22r>; 1928, 8, 29; 1929, 9, 277). However, the test 
possessed certain limitations, the major difficulty being 
experienced in the preparation of a uniformly reactive 
antigen. Eecogniziiig tliis problem, C. W. Bees and his 
associates developed a technic for cultivating the specific 
organism in the presence of single bacterial symbionts; 
saline extracts of the cultures appeared more constant 
in antigenic activity, and a complement-fixation technic 
employing the new antigen was reported as yielding en¬ 
couraging results in a preliminary study (Amcr. J. trap. 
Med,, 1942, 22, 581). 

Studies undertaken at this laboratory have been de¬ 
signed to determine the priuciplos governing the optimal 
adjustment of reagents and conditions in complement- 
fixation tests. As a result, a quantitatively standardixod 
technic based upon the uao of the 50 per cent unit of 
oximpiement has been developed for use in studies on the 
sorodiagnosis of amebiasis. An experimental antigen 
prepared according to a modification of Eees's method 
has been supplied by the Hynson, Westcott, and Dunning 
Company of Baltimore, Maryland. I'he employment of 
a constant source of preserved sheep blood (8. C. 
BukantK and the writers, </. lah, din. Med., in press), and 
the adaptation of the spectrophotometer, with simple 
graphic methods, to the standardization of the hemolytic 
reaction {J. Imviunol., in press), have contributed accu¬ 
racy and facility to the teclmic. A total volume of 1.0 
mi. is used in tests, 0.2 mi, being allotted to each of tho 
reagents, A 1; 2 dilution of serum in salt solution is 
tested, alone and with antigen, in the presence of three 
60-per cent units of complement. Four hours at 3-6° 0. 
are allowed for fixation, and 30 minutes in the water bath 
at 37° 0. for hemolyws. Tho foregoing conditions are ad¬ 
vocated at present in order to avoid such nonspecific 


reactions as appear with the use of more dilute serum 
and extended penods of fixation. 

Present indications arc that the test provides a valu¬ 
able laboratory adjunct in the diagnosis of amebiasis, 
particularly in cases in which failure to isolate tho spe¬ 
cific pathogen prevents the establishment of a definitive 
diagnosis. The details of the technic and tho evaluation 
of its sensitivity and specificity will be the subject of a 
later communication. 

In this work, the writers have had tho technical assis¬ 
tance of Rebecca Goodman and Helen Conway. 

John F. Kent and Charles R. Rein 
Division of Serology, Army Medical School 
Washington, V. C. 

Biology in College and High School 

Tho letter by Charles A. Gramet (Science, 1946, 109, 
149) includes many provocative points, several of which 
I wanted to discusA Space limits me to essentially one 
aspect. 

In high school, as contrasted with chemistry and 
physics, biology holds an unfavorable positiou in local 
schools, beiug a nonrequired course, lacking laboratory 
periods, and being given to sophomores, about 16 yean 
old. Also, as the eourao has become more civic biol- 
ogy, ’ ’ a good trend for the high schoolers, it has become 
less a college preparatory course and still less an equiva¬ 
lent of a college biology course. 

College offers a contrast. I do not refer merely to 
the plan of a year of college laboratory general biology. 
Large universities generally have separate botany attd 
zoology departments. Each has an extensive year 
duotory course. Also, many medium^siSEed uxdyeraitles 
and colleges have to equal this setup. We give a year 
course in general zoology (8 credits) and a general 
botany course of similar length. Our majors must take 
both. Few other students take them. 

My zoology has to be a thorough course with adequate 
systematic zoology included, as it muat prepare for any 
or all of the advanced, junior and sefilor zoolqgl^ 
courses, each usually a onC-semeater course, each 
without time for review of ^'general zoology,^^ 
of which muet ementi^ly advance a student to 
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^ 0^ timk. ' The boi&iuft has the aam^ situation to meet 
Of eovTMf I baUore that our 16 orediti of unlTersitj 
aoologj and botaa^i given usually to sophomores, four 
or toore years older than high school sophomores, is vastly 
more than any high school biology course. 

WALTBa 0. KaoATZ 
Bioh^y Bepart'mentt VniacriHty of Akron, Akron, Ohio 

Gift Paefcagei Direct co Scientists in Europe 

An active interest has been shown by AmoricanB in 
sending parcels directly to families of the universitios 
and scuentifle laboratories in the countries formerly oc¬ 
cupied by the Atia A check of the records kept by the 
secretary of the Oommitteo listed below shows that 485 
famiUes have been referred since November to donors 
from coast to ooast. An estimate of the parcels already 
sent indicates that they number about 650 {throo tons). 
In Holland alone some 300 families have been assigned 
to American families, and an estimated 450 to 500 par¬ 
cels have been sent. A number of interoating and ap* 
preciative letters acknowledging receipt of tho earlier 
parcels have been received. 

The Committee has in its fllos 125 families in six coun- 
tries (Holland, France, Belgium, Czechoslovakia, Nor¬ 
way, and Greece) that have not yet been assigned to 
anyone and about 150 others to whom many additional 
articles should be sent. The need for clothes (especially 
warn ones and shoos), bedding, notions, and food is still 
very great and will probably remain so through next 
winter. 

If you can e^d a parcel to a professional colleague, 
you may obtain a name from the secretary of this Com* 
mitteo. The majority of the families now listed'with the 
Oommitteo are from Hollaud. Direct correspondence with 
these Dutch families has resulted In specific information 
regarding the needs of each family and the sizes of per¬ 
sons in the faniily. The information on hand for other 
countries is, in general, not yet so complete. In many 
cases it may not be possible to send all of the items 
mentioned by the family assigned to you, but it should 
be remembered that partial fulfillment of these needs 
is much better than no package at all. Although the 
things you have to send may not fit exactly the family 
assigned to you, our experience shows that these people 
are not reluctant to help their friends or neighbors by 
passing on any articles they themselves cannot use. 

Cofimittoe wmbers: Langhorne H. Briekwedde, Louise 


liberated enxymatioally from adenosinetrlphoephatc 
(ATB), it will, of course, diShionetrato the presence of 
any phosphatase that can act on this substrate and, in 
addition, any phosphatase, if also present, that con act 
on the products of the scission. The specificity of these 
enzymes^ and hence the best nomenclature, hoe not been 
completely clarified as yot. However, the impression 
should not be given that the method in question does 
not have its field of application. 

As Moog and Steinbach pointed out, the method will 
detect ATPase separate from any other phosphatase 
that can act on ATP when they have difTerent cellular 
distributions, or when only, or predominately, the 
ATPase is present. The latter is the ease in certain in¬ 
stances. For example, Glick and 0. 0. Lushbaugh (un¬ 
published observations from the University of Chicago 
Toxicity Laboratory and Department of Pathology) 
found that the muscle and ganglia of the cockroach 
{Periplaneta americana) gave a positive reaction in the 
histochomlcal test with ATP and a negative reaction 
with glycerophosphate under the sfimv conditions. K. P. 
DuBois and V, R. Potter {J* hioL Chew,,, 1943, 160, 
185) observed that rat liver contained appreciablo 
ATPase but had a negligible action on glycerophos¬ 
phate; this work was carried out at pH 7.4, however. 
It might bo possible to increase the field of usefulness 
of the method by exploiting differences in properties 
between ATPase and phosphomonoesterase, such as the 
difference in activation of the enzymes given by calcium 
find magnesium (DuBols and Potter). 

Moog and Steinbach also emphasized the lability of 
ATPase in some tissues. Naturally, if the ATPase in 
11 given tissue cannot stand the rigors involved In the 
preparation of parafliu sections, it would be necessary 
to use frozen sections and even perhaps frozen sections 
of unfixed tissue. That ATPase may be present in 
paraffin sections was indicated by the positive results 
obtained with cockroach tissues (Glick and Lushbaugh). 
Tho length of time required to develop a positive reac¬ 
tion is not critical, however, as it is well known that 
considerable enzyme losses can occur during histological 
preparation. This does not impair the validity of the 
qualitative histochemical tost, since loss of enzyme may 
be compensated by employing longer digestion periods. 

David Guck 

BuMll-Miller Milling Comp4iny, Minneapolis 
Sources of Future Scientists 


McD. Browne, BrnBie H* Condon, Lola 8. Doming, Alma 
B. Hamer, Mildred B. Maei, Ghraoe H. Buark, and Grace 
H. Smith. 

GRAcas H. Smith, Ssoretarg 
Bureoa of Biandards, Washifigion, D, C, 

locdlxadoo of Adetiosinetriphoiji^tase 
In (1946, 106) 144), Moog and Steinbach 

pblnied out is^tain limitations of the method presented 
in n PAperr by Click and Fischer (ffoieftoe, 1945,102,429- 
€96)^, Willed '‘Tlie htstothemical localization of adeno- 
in plant and animal tiMues.’^ Since 
100 ^^ on the vifftalization of phosphate 


This letter is stimulated by the letter on tho above sub¬ 
ject by Clarence J. Gamble, M.D. (Science, 1946, 103, 
457). 

While undoubtedly it would be desirable for future 
scientists to be recruited as largely as possible from the 
descendants of other sejontists, I do not think that it can 
be shown at any time in tho history of civilization that 
scientists have been recruited chiefly from such stock. 
It is even true that in other fields of activity they uBuaUy 
have not left families containing nearly as many children 
as those from the population to which their fathers be* 
^IKgsd* Is it not generally true that, in any population, 
those who have devoted a major portion of their timo 
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during ^outb to acquiring special knowledge or skill in 
any line have liad smaller families than those who have 
devoted loss of their time in special preparation? 

At the present time if a young man devotes his onor* 
gios exclusively to preparation for future work until he 
has acquired a Doctor’s degree from some institution of 
learning, he is not very likely to have reached that stage 
earlier tlian 25 years of age, and if he has been obliged 
to support himself or any others during that period, he 
cannot have become a specialist of note until a con- 
si ih^rably greater age has been reached. This necessarily 
means that people who devote their time tc preparation 
are not able to assume the responsibility of raising 
families of children. If such a man marries a woman 
approximately his own ago, it is not at all likely that 
they will raise more than two or at most three children 
to maturity, and if any children are born to them who 
do not survive, the iiercoutage must necessarily be some¬ 
where about what is recorded in the report of Dr. Bush. 

Obviously it is because the population at large, includ¬ 
ing those individuals who do not devote the major portion 
of their youth to special preparation, is able because of 
economic conditions to raise larger numbers of chiidrou 
to maturity, and to give them the proper heredity factors 
to enable some to become scientists and to provide the 
means for supporting them during the educational period, 
that the number of trained scientific people not only has 
been maintained but has been increased very greatly dur¬ 
ing the memory of the older persona now living. Ad¬ 
mittedly, there are disadvantages to the postponement 
of the assumption of family duties which not ouly reduce 
the number of people able to acquire special training but 
also cause many who would like to acquire proficiency as 
scientific workers to fall by the way aide. It does not 
seem possible to recruit research workers chiefly from the 
descendants of other scientific research workers unless the 
means of support during the educational period is sub¬ 
sidized to such an extent as to permit students to assume 
family obligatJons of their own choosing. It is doubtful 
whether' such a course would advance science materially, 
and it is not at all likely to bo adopted by democratic 
communities. 

Wm. Mayo Vjenable 

Blav)~Knox Company, IHtUhurgh 
Anent "Blood Relationship" 

The struggle to shape a proper terminology for use 
ill social science is unending, and the difficulties to bo 
surmounted rear greater obstacles than those confront¬ 
ing the physical scientist. Creation of a new terminology 
for a newly discovered phenomenon is a relatively easy 
matter for the physical scientist, who is penetrating now 
fields where no preconceived terminology has run ahead 
of him. He creates neologisms, usually from Latin or 
Greek roots, and more often than not with linguistically 
fantastic results. By those means he shapes a semantic 
tool that has a clear and sharp moaning for himsolf and 
bis professional eolloagues, and he little cares how it 


tortures the tongue of the layman or whether it haa 
meaning to the uninitiate. Happily for the physical 
scientist, this merely increases his prestige and further 
awes the layman. 

It is otherwise in the lot of the social scientist. His 
terminological struggles result from the attempt to bring 
clarity and precision into the language of human rela¬ 
tionships—a body of phenomena with which men have 
been familiar for quite some period of time, if not 
sciontifically informed thereon. Therefore, the layman 
looks with suspicion and sometimes with hostility toward 
the social scientist, who uses new terms to deal with 
what he, the layman, thinks are old and famUlar facts. 
There must be something subversive in a movement that 
cloaks the ^^commonplace’* in unuudorstaudablo lan¬ 
guage. In this the layman is right, but not in the way 
he thinks ho is. The purpose of the social scientist is to 
destroy the inaccuracies of thought which underlie inade¬ 
quate popular conceptions in the field of social relations. 

When the social scientist introduces a now term for 
an old, familiar, popular label, be does so because the 
popular term carries such a freight of error and clutter¬ 
ing emotional baggage that it is beyond easy salvage 
and should best bo scuttled. *‘Tho meaning of a word 
lies in the action it produces." 

During the recent war the American Bed Cross felt 
it was necessary to segregate negro blood from white 
in "blood bank" collections and the processing of 
plasma. This was done, even though the Bed Cross 
was itself aware of the fact that racial traits ore carried 
in the germ plasm and not in the blood. It folt com¬ 
pelled to do so because of the popular belief that heredi¬ 
tary traits are "in the blood. * * This action of the Bed 
CrjosB, as we all know, involved it in a tempest of con¬ 
troversy, aligned it with a false and undemocratic posi¬ 
tion, and created additional work in the extra handling 
and classification of negro blood and plasma. Fortu¬ 
nately, when it came to saving lives through the use of 
the piasma, the Army medical corpsmou (or at least some 
units of them in some areas of action) ignored the racial 
classiflcations which the Bed Cross had so painstakingly 
• maintained. They paid attention ouly to the blood-typo 
classifications, thus limiting their selectivity to the needs 
of scientific fact and properly ignoring the consequences 
of popular error. 

We scientists are in no position to criticize the action 
of the Bed Cross, since we have consistently contributed 
to popular misconception and are continuing to do so at 
this very moment. 

Like any thoughtless person, we speak of "blood rela¬ 
tionship." Anthropologists, of all scientists, are most 
guilty! In all our discussions of kinship (a subject of 
consuming interest to anthropologists) we regularly uao 
the term "blood relationship group." The terms "con¬ 
sanguine family," " consanguinity," " consanguine rela¬ 
tives," are all in constant use along with the synonym, 
"blood relatives." It Is not necessary to cite cases. 
One can pick up any current book or monograph in 
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A Diamond and the Rough 

Optical lenses and prisms formerly had to be separately and accurately 
mooted in pitch or plaster of Paris for rough and fine grinding and 
polishing* Today, more and more of these Bausch & Lomb optical ele¬ 
ments are diamond milled before polishing. Optical parts are quickly 
and accurately set up in special precision jigs and speedily surfaced 
with diamonds on huge precision milling machines. Thus, today, 
Bausch & Lomb optical elements are fabricated with better control of 
dimensions . . . faster. Bausch & Lomb Optical Co., 642-5 St. Paul St., 
Rochester 2, N. Y. 

BAUSCH h LOMB 
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ethnology, or any issue of The American Anthropologist, 
and he is likely to find sufficient instances without pains* 
taking research. 

But a moment reflection shows us how ridiculous and 
false this torminolog)^ is. The clan, for instance, is not 
founded on any blood tie, nor is any other relationship 
of family or kin. The relationship may be genuine or 
Active, but it rests on a genetic principle and nothing 
else. 

The error is even more agregious in physical nnthro' 
pology when we commonly speak of racial ancestry in 
terms of blood. It is not unusual, for example, to hear 
a contemporary anthropologist, say that the composite 
Polynesian ratto is predominantly Caucasian with a defi¬ 
nite Mongolian admixture and a minority clement of 
Negro blood. We still speak of half-blood and full-blood 
Indians. 

The error of the anthropologist is shared by his fcl- 


Vol , 103^ No. 

low scientists. We uiithinkln|;]y earry and^ perpetuate 
the timeworn popular fallacy of hereditary oontiQulty 
through blood, /u ike interests of soieniifio aecuraog it 
is tneumhenf npoii us to stop it. The imprint of accurate 
word usage based upon scientific fact must be stamped 
upon the lexicon of all men by seientists. It is our 
rosponsibility not to permit ourselves to 1;>e bon Ad by 
popular word usage based on age-old ertor^ ospedally 
when the error serves to generate and perpetuate untold 
mischief in the affairs of men. 

A simple correction can easily be made. JPor blood 
relationship'' and ‘'consanguine" substitute "genetic 
relationship" and "genetic group." For N^ro, Oau- 
casian, and Mongolian "blood" substitute "ancestry" 
or “hereditary of genetic component" unless It is blood 
you are talking about and not racial heredity. 

Adaicsok Hoesel 

Ncio York University, WasMngion Square, New York 


Book Reviews 


Animal cytology and evolution, M. J. D. White. Lon¬ 
don : Cambridge Univ, Press, 1945. Pp. viii + 375. 

(Ulusuated.) $7.50. 

This timely and, in many respects, excellent review of 
the present status of chromosome morphology in relation 
to genetics hides its subject nature under a misleading 
title. The author may have intended originally to write 
a general cytology text; but ho narrows the scope of 
the book in the Introduction, announcing that "by cytol¬ 
ogy wo moan nuclear cytology, since the evolution of 
cytoplasmic constituents of the cell is an entirely dif¬ 
ferent subject.'' In fact, oven the term nuclear cytology 
seems too inclusive, considering that the book deals 
almost entirely with the chromosomes os the carriers of 
heredity. The comparative lack of purely cytological 
interest is rcflecttwl in the illustrations of the book, 
which consist of diagrams and simple line drawings. 

The atithor makes a deliberate effort to relate his 
material with "neo-Darwinian" views, but in many in¬ 
stances, these attempts are unconvincing. By excluding 
from discussion all protozoans, plants, and lower or- 
ganismic forms, the largest source of material which 
might serve as a basis for phylogenetic speculations re¬ 
mains unused. Consequently, the chapter on "The 
Evolution of Meioais and the Chromosome Cycle" does 
not deal with the origin but merely with some modifica¬ 
tions of meioais, mostly as observed in aberrant insect 
groups. One may justly apply to this and other chap¬ 
ters of the book the commonlnry which the author at¬ 
taches to his review of Gfoldschmidt’s Lymoutrla work: 
"Its significance from the evolutionary point of view 
is, however, by no means clear*" 

The chapter on "The Evolntion of the Sex-dotennin- 


ing Mechanism" probably comes closest to the pro¬ 
claimed aim of the book. The obvious fact that several 
times witMn the animal kingdom the change from her¬ 
maphroditism to gonochorism is followed by an evolution 
of sex chTomosome mechanisms provides a tempting field 
for theory and speculation. White follows traditional 
ways in suggesting that sex-determining mechanisms 
evolve from monogenic differences (at a single chromo¬ 
some locus), expand through the acquisition of differen¬ 
tial regions, and finally become visible under the mio^- 
scope in the shapes of X and Y chromosomes. Qe offers 
an excellent discussion of the relationships between 
pairing segments and differential segments of the sex 
chromosomes and their bearing on chiasma formation, 
crossing-over frequency, and reductional or equationai 
distribution of the sex-chromatin in the first meiotie 
division. The scarcity or absence of sex-linked mutants 
in many of the more advanced-type sex chromosomes is 
connected interestingly with the progress of heteropyc- 
nosis. Gradually, the chromosomes seem to lose sB origi¬ 
nal genetic functions except for their role in sex deter¬ 
mination. The concluding paragraphs of the book 
contain the surprising statement that "monogenic sex- 
determining mechanisms which we observe at the present 
day, were almost certainly evolved as reversions, . . 
Accordingly, amphibians and teleosis ahcvuld no longer be 
considered as links between the prixnitive hermaphtpdite 
and the advanced sex chromosome types. But sucA^ a 
conclusion receives little support from recent investiga'' 
tions which reveal that, among lower vertebrates, 
mentary hermaphroditism is a relatively frequent oeenur^ 
rence and geneticat sex determiim^icm js 
very labile cobdit^Um. Furtbiemore, oompmjdife 
moeome stodtes fum^ no inffication oni^ 
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^vO-^eloped $«t chrmosomaa ware ''Bubaequentl^ 

The boolc serves as a eompreheusive guide to the cbro- 
mosQzne literature bearing on genetical niatters. Entire 
ebaptoTs are devoted to such fundamental subjects as 
structure of mitotie chromosomeSi salivary-gland chromo¬ 
somes, structural rearrangements and meiutsis; others 
beiir on special problems connected with parthenogenesis, 
male haploidy, and hybrid sterility. The always inter¬ 
esting subject matter is presented in stimulating and 
easily readable form. In a second printing, some minor 
errors and inconsistencies should be eliminated^ 

Emil Witschi 

State University of Jotoa 

Afo^rif plastics. Harry Barron, New York: Wiley, Lon¬ 
don: i^pman and EUUl, 1945. Pp. av -}- 680. 
trated.) $7.90. 

This book, as the author notes in his Preface, has been 
written for the reader with a modest scientific or engi¬ 
neering background who wishes to obtain an over‘all view 
of the plastic industry. In line with this thought, the 
book covers all the well-known basic plastics, emphasising 
their retjuiaite raw materials, manufacture, processing, 
and applications. The nine chapters on phenolic plastics 
cover the phenol formaldohydea, the urea formaldehydes, 
and the melamine formaldtihydes. Special emphasis is 
placed on the methods of polymoriring and details of 
molding, casting, and laminating. The five chapters on 
celliilose plastics are concerned with cellulose nitrate, 
cellulose acetate, and ethyl cellulose, Of particular inter¬ 
est la the description of the injection molding prottess. 
The vinyl rosins are well covered, with much attention 
being given to applications. Brief but excellent chapters 
on plasticizers and the extrusion process are included. 
Polyamide plastics, alkyd plasties, and casein plastics are 
each discussed. High-frequency heating methods, analyt¬ 
ical tests, and physical testa are briofiy considered. 

"While the book has not been written for the specialist 
In plastics polymerization, there are several very good 
deaoriptiona of the polymerization process both for 
thermoplastic and thermosetting materials. The author 
sueeeeds very well in presenting an over all picture of 
plasties chemistry and plastics technology. Although the 
author is an Englishman, most of the references are to 
American eoncems and literature. However, enough of 
Qermany'a and England's contributions are present to 
give the book a cosmopolitan flavor, 

The author makes no pretense of including any up-to- 
1^-mlnute developments, a^d such topics as allyl plastics 
and siiiea plastics are absent. The newer developments 
in alkyds and low-pressure laminating are not treated 
adeqaatjriy in the light of present knowledge. For Amer- 
imi readers, the author's dependence on British testing 
pi^di^ is unfortunate. 

AB in all, however, the book can be well recommended 
as ^vorinj^ the entire field in an adequate manner. 

HiTmioB E. Mibkb 
Fiats fillass Cofopanp 


outstanding^ texts 



hoeber book news 


Barnard and Robb^Smith^s 

KETTLFS 
PATHOLOGY 
OF TUMORS 


This famous manual of tumor pathol¬ 
ogy brougrbt up-to-date in a third edition 
which includes the f^roat recent advances 
in the field of tumor histology. It rests 
firmly upon Kettle’s statement that “all 
cancer research must ultimately rest on 
a histological basis, and it is of the neat¬ 
est importance to correlate with human 
pathology the results of experimental re¬ 
search. ’ ’ 

326 pages 191 Ulus. $5.50 


Second Edition 

Ready Soon! 

MEDICAL 

BIOCHEMISTRY 


Everett's I 

<s> 


Fundamentals of biochemistry are 
here correlated with medical principles 
in a successful modern text. 

New subjects include adaptive en¬ 
zymes, amino acid therapy, antibiotic 
substances, cephalic fractions, cirrhosis, 
dicumarol, the Rh factor, gangliosides, 
phosphorjdation, and thiouracil. Incor¬ 
porated in the text is much new material 
covering the recent advances in the field. 

767 pages 106 tables $7.00 


On Approval Order Form — — — — — 

PAUL B. HOEBER, INC. “ 

MadiMl Book Dept of Harpor It Broi. 

49 Boat 33rd Streot, New York 16 

Please send me on approval: 

□ Barnard and Robb-Smith □ Everett 


Name 


Street .. 


CStjy...Zone.State_ 
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Catalogue Corner 


Please write directly to the company indicated for any 
publication you wish mentioning the bulletin number 
and Scrence. Publications are gratis unless otherwise 
noted. 

Dark field Quebec coloriy counter, A now, improved 
design of the Spenecr Darkfiold Quebec Colony Counter 
is now nvfiiluble. Tlio fi‘ont surface is inclined at an 
angle found to be most convoniont to the average tech¬ 
nician. An auxiliary lilting base can, however, be sup¬ 
plied when there is an individual preference for further 
adjustment. The scientifically designed reflector provides 
illumination, free from glare, uniform over the entire 
field, and adequately bright to reveal and distinguish 
small colonies from other structures, Cmphasis has been 
laid on correct illumiuation to facilitate counting and to 
reduce fatigue. The 4^-incli lens, mounted on a sliding 
rod for focusing purposes, has the standard 1.5X mag¬ 
nification specified by the American Public Health Asso¬ 
ciation. It is so positioned that errors from parallax arc 
avoided. If required, additional magnifications can be 
provided by the addition of an auxiliary lens. When not 
in use, the Ions and mount may be pushed dowu and out 
of the wav. Wolffhicgel, Steward, and Jeffers guide 
plates are available. Centering screws are provided so 
that a Petri dish may be positioned when circular ruled 
plates are used. Brochure MS4 S46 SC~-51. American 
Optical Company, Scientific Instrument Division, Buffalo, 

N. y. 

New portable stroboscope. Model 1210, the newly 
developed stroboscope of Communication Measurements 
Laboratory, employs a novel circuit arrangement, using 
a self-blocking oscillator. Rotary or vibratory motioti 
can be **stopped" when the moving object is examined 
with stroboscopic light source. The speed covered is 
from 600 to 48,000 r.p.m. (10-800 cycles per second), in 
four ranges. A synchronized reed is provided for ac¬ 
curate calibration against the line frequency. All four 
scales can easily and quickly be calibrated within -3 per 
cent. 

The light source is contained in a probe attached to 
a four-foot flexible cable. This feature makes OML 1210 
useful when using the stroboscopic light in small out-of- 
the-way places. The light probe and cable are housed 
in the cabinet when the stroboscope is not in use. CML 
1210 weighs only 19 i pounds and is housed in a compact 
cabinet, lOi x 5| x lOi inches. Descriptive Bulletin 5C- 
51 may bo obtained from Communication Measurements 
Laboratory, 120 Greenwich Street, Now York 6, N. Y. 

Resistance measuringr instrument. A four-page bulle¬ 
tin has just been issued by James G. Biddle Company, 
describing three different types of their "Megger" 
instruments for measuring low resistance. These include 
the "Bridge-Meg" Resistance Tester—a combination 
Wheatstone Bridge and '^Megger" Insulation Tester; 


the * ‘ Ductor ^ * Low Resistance Ohmmeter, which operates 
by pointer deflection down to .000001 ohm; and the 
Midget "Megger" Circuit Testing Ohmmeter, which 
reads from a fraction of an ohm up to 200,000 ohms. 
Described in Bulletin 1805 8C-51, James G. Biddle Com¬ 
pany, Philadelphia, Pa. 

Sex endoorinoloffy. The Schering Corporation has pub¬ 
lished an interesting and authoritative 88-page booklet on 
the history, chemistry, physiology, and therapeutic usage 
of the important lionnones in modern medicine. It is pro¬ 
fusely illustrated with informative diagrams and actual 
case photographs. The eomplexities of endocrinology are 
clarified, and the subject becomes readily understandable. 
Sex endocrinology, Booklet SC-51. Schoriug Corpora¬ 
tion, Bloomfield, N. J. 

Experimental dehydration unit. National Research 
Corporation is now manufacturiug a small dehydration 
unit, T.vpc 3501, for use in the laboratory or in pilot 
production. This unit is a complete unit for the desicca¬ 
tion or concentration of hoal-seiisitive biologicals, anti¬ 
biotics, food products, and fine chemicals. The pumping 
system corisists of a two-inch oil diffusion pump backed 
by a 12.5 c.f.m. mechanical pump, which is also used for 
roughing. Time required to pump down to 200 microns 
of Hg from atmospheric pressure is four minutes, and the 
blank-off is 1 micron or less. Water vapor is handled 
by a carbon dioxide and acotono (or alcohol) cold trap 
with a capacity of four pounds of ice. Three thermo¬ 
couple gauges, at the fore pump, diffusion pump, and 
cabinet, indicate vacuum conditions. Provision for four 
thermocouples in the cabinet permits control of hont input. 
All controls and gauges are located on a central control 
panel. 

The drying cabinet measures 16 x 16 x 24 inches, and it 
is possible to connect larger containers to the system by 
means of four outside nipples. The cabinet is equipped 
with three adjustable shelves electrically heated with u 
controllable input of 1 kw. For complete details request 
Release S501 SC~51, National Research Corporation, 
Boston 15, Mass. 

Miniature thyratron, A new miniature thyratron mea¬ 
suring only 2i| inches and mounted in a T-5i bulb, suit¬ 
able for many electronic control applications where equip¬ 
ment must be comiiact, portable, or light-weight, has been 
announced by Sylvania Electric Products, Inc., Radio 
Tube Division. The tube may be operated in any posi¬ 
tion and is not affected by ambient temperature, epical 
ratings and characteristics of the type 6D4 iniidkiiire 
thyratron are as follows; heater voltage, n-o or d-c, O.B 
volts; heater current, 250 milliamperes; maximum volt¬ 
age between elements, 450 volts; heating time, 80 sec¬ 
onds; maximum peak anode current, 100 milliamperes; 
maximum heater-cathode, voltage, -100 volts, + 26 volts. 
Write for Information Sheet SC^l, Electronics Divi¬ 
sion, Sylvania Electric Products, Inc., 600 Fifth Avenue, 
New York 18, N. Y* 
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Medical Research Mission to the Soviet Union 

A. Baird Hastiags and Michael B. Shimkin 


I N 1943 THE SOVIET GOVERNMENT sug- 
gested to the United States Government that there 
be an exchange of information on certain aspects 
of medical research of mutual interest to both coun¬ 
tries. Appropriate steps to eifeot this were taken 
through the United States Embassy in Moscow, the 
Department of State, and the Office of Scientific Re¬ 
search and Development. 

A series of 10 subjects in which there had been 
active, recent research developments in the United 
States were selected by the Committee on Medical 
Research of the OSRD, and reports on these subjects 
were prepared by American scientists for transmittal 
to the medical authorities of the Soviet Union. Tlie 
subjects of the reports were: “British Anti-Lewisite,^* 
by Milton C. Winternitz; “Penicillin,” by Robert D. 
Coghill and Chester S. Keefer; “Typhus Vaccine,” by 
Norman H, Topping, Richard G. Henderson, and 
Charles C. Shepard; “Plasma Protein Fractionation,” 
by A. Baird Hastings and Edwin J. Cohn; “Quin- 
acrine,” by James A. Shannon; “Surgical Problems— 
Wound, Burns, Shock,” by Allen 0. Whipple; “Inaec- 
lioides,” by W. E. Dove; “Air Sterilization,” by 0. H. 
Robertson; “Dermatophytoais,” by J. Gardner Hop¬ 
kins; and “Goggles for Military Use,” by Walter R. 
Miles. 

Because most of these problems had been developed 
jointly by investigators of Great Britain, Canada, and 
the United States and because there had been exchange 
of information among the workers, tlie Medical Re¬ 
search Council of Great Britain and the National 
Research Council of Canada were invited to partici¬ 
pate in the exchange of information with the Soviet 
Union. The reports were sent to both organizations 
forjlieir comments, criticism, and additions, and these 
wm incorporated in the reports. 

It was further agi-eed by the Governments of the 

Dr. Hastings it professor of biological chemistry, Har¬ 
vard University Medical School, and a member of the 
Committee on Medical Research, OSRD. Dr. Shimkin 
is a sargeon in the U. S. Public Health Service and 
oaaiatant chief of the Office of International Health 
Relations. 


Soviet Union and the United States that the reports 
should be delivered in person by representatives au¬ 
thorized to discuss them with designated Russian 
medical authorities. Vaiinevar Bush, director of the 
OSRD, appointed the authors to carry out this mis¬ 
sion. 

The medical authorities of Canada and of Great 
Britain were informed of these appointments and 
were asked whether they too desired to send personal 
representatives, H. W. Florey and A. G. Sanders, 
e)f Oxford University, wore appointed to present the 
medical research developments of Great Britain with 
particular emphasis on the methods of laboratory pro¬ 
duction and clinical use of penicillin. The medical 
authorities of Canada delegated their representation 
to Drs. Florey and Sanders. 

The report of the American representatives, sub¬ 
mitted to the OSRD, has now been released. The 
major observations mid conclusions, with additions to 
bring certain information up to date, are presented 
h(‘re. 

Itinerart 

Wo arrived in Moscow on 14 January 1944 and 
left on 11 February. 

After proper introductions had been made by the 
United States Embassy with the Soviet Foreign Office, 
a program of visits to laboratories and conferences 
was arranged by V. V. Parin. At the time of our 
visit, Prof. Parin occupied a position corresponding 
to that of A. N. Richards, chairman of the Committee 
on Medical Research. He taught physiology at the 
Third Moscow Medical Institute in the morning and 
attended to his activities in the Commissariat of Pub¬ 
lic Health in the afternoon and evening. Prof. Parin 
accompanied us on visits to three Institutes, but aside 
from this, we were not escorted by any government 
officials or interpreters. Our discussions with Soviet 
scientists were carried out freely and inronnally as 
scientist with scientist. 

All-day visits were made and conferences held, in 
chronological order, at the following institutions; 

Department of Physiological Chemistry, 

VIEM —21 January 
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Institute of Hematologj and Blood Trans¬ 
fusion —34 January 

Central State Medical Library —25 

Central Institute of Microbiology and Epi¬ 
demiology —26 * ‘ 

First Moscow Medical Institute, precUnical 


and hospital 

—28 

( t 

Department of Education, Narkomzdrav 
Institute of Biology Section of Academy of 

--28 

i i 

Sciences 

—29 

t ( 

Botkin Hospital 

—31 

t i 

Central Institute of Disinfection 
Department of Biochemistry of Microbes 

— 1 

February 

and Immunity 

— 2 

f f 

VOKS 

__ 4 

t i 

Modsantrud Hospital 

— 5 

i i 

Medical Research Council, USSR 
Physiology Institute of Academy of Sch 

— 6 

i i 

encoa 

— 7 

{i 

Neurosurgery Hospital in the name of 



Semashko, VIEM 

— 8 

< i 

Skllfasovski Hospital 

— 9 

f ( 

Academy of Sciences, USSR 

—10 

i ( 

Reception by Commissar G. A. Miterev 

—10 

i ( 


Wo would like to make grateful acknowledgment 
to Commissar G. A. Mitorev, Prof, V. V. Parin, Am¬ 
bassador W. Avercll Harriman, and members of the 
United States Embassy in Moscow for their many 
kindnesses to the mission. 

Okganization of Medical Research in the 
Soviet Union 

In 1941 there were 223 separate Institutes in whicli 
medical research was carried on in the Soviet Union. 
These institutions had 19,000 scientific workers of 
diilerent degi-ees of training and competence on their 
stafiEs. Administration of those research centers is 
primarily under the Commissariat of Public Health 
and the Academy of Medical Sciences. A graphic 
presentation of the organization of medical research 
is given in Fig. 1. 

Commissariat of Public Health.^ Medicine and 
medical research is highly organized and administra¬ 
tively centralized in the Soviet Union. The chief gov¬ 
ernment agency is the People's Commissariat of Public 
Health (Narkomzdrav, a combined abbreviation of 
Narodi'iy Zv'owissariat ^dravo-okhraneniya—literally, 
People's Commissariat of Health Protection). It was 
established in 1918, but since then has acquired addi¬ 
tional responsibilities. In 1930, for example, all 
medical education was placed under it in order to 
expedite the desired increase in the medical personnel 
of the country. At present the Commissariat is the 

> lu Mnrch 1940 the Supreme Soviet abolished the title of 
Commlsaar and aubatltutea the title of Minister, The present 
proper designation for the CommisRarlat of Public Health, 
tberefoco. Is the Ministry of Public Health. ^'Narkomsdrav" 
if now preeumabty **Miii 2 drav." 


chief authority in 4ll matters pertaining to the train** 
ing of physicians, dentists, nurses, and subprofeasixmal 
medical assistants, to the alloeation of personnel ahd 
hospitals, polyclinics, and other medical establish¬ 
ments, and to the medical relief, sanitation, and pro¬ 
phylactic measures among the population. It super¬ 
vises directly the production of drugs and biologieals, 
medical instruments, spectacles, etc. and has its own 
publishing house (^‘Medgiz”) for medical books and 
journals. At the time of our visit it also supervised 
most of the medical research carried out in the Soviet 
Union. This has since been changed, as will be dis¬ 
cussed later. One of the few activities usually asso¬ 
ciated with medicine over which it does not have juris¬ 
diction is veterinary medicine. 

In the Soviet Union the commissariats of the USSR 
are reduplicated in each Republic, in which matters 
of regional interest are handled. Thus, there is a 
Narkomzdrav SSR for the Ukraine, Belorussia, and 
the rest of the Soviet Republics. The heads of these 
SSR commissariats are selected by the Supreme Soviet 
of the Republic, with the approval of the Narkomz- 
drav of the USSR. 

The present People's Commissar (now Minister) 
of Public Health of Om USSR, a position roughly 
equivalent to a Secretary of our Cabinet but exceed¬ 
ing it in authority, is G. A. Miterev. 

In 1943 the work of the Narkomzdrav USSR was 
divided among six vice-commissariats, each headed by 
a vice-commissar, as follows: therapeutic facilities 
and organization—S. A. Kolesnikov; medical research 
and education—V. V. Parin; personnel and hospital 
allocation—S. I. Milovidov; sanitation—A. Y. Kuznet¬ 
zov; special medical industries—A. G. Natradzo; and 
maternal and child affairs—M. D. Kovrigina. 

Since our visit the vice-commissariat of researeb 
and education has been abolished, the research func¬ 
tions being transferred to the newly-formed Academy 
of Medical Sciences. V. V. Parin is now the secre¬ 
tary of this Academy. The department of education 
has been shifted under another vice-comnussariat, 
N. N. Priorov has replaced Kolesnikov, who retains 
his post as head of the Soviet Rod Cross and Crescent 
Society. A veterans' hospital department has been 
established under the vice-commissariat of hospital 
allocation. 

The medical research institutes under the Narkomz- 
drav are directed with the advice of the 16 or 17 
committees of the Medical Research Council (Udionoi 
Meditsiuki Soviet), which examine their research 
plans, personnel and equipment needs, and the budget* 
The members of the Couneii are selected by the 
missariat from among the outstanding soieutista of the 
nation. The present president of the Oouhdi ia W 
N. Burdenko; I. P. Razenkqv is the 


SCIBNCB 



SCIBNOB 


607 


i% tm 


and Xj. a. Koreiaha ia the eeeretary. The decisions 
of the CoTiQoil are transnutted to Narkomzdrav, where 
final deeisions are made in meetings of the People's 
Commissar with his vioe-eommissars and departmen¬ 
tal heads. 

Moat of the institutes under Nttrkomzdrav are 


tote of ^hifib it is a branch. The 12 Central Institutes 
are: (1) Tuberculosis, (2) Skin and Venereal Dis¬ 
eases, (3) Microbiology and Epidemiology, (4) Oncol- 
ogy) (6) Neurosurgery, (6) Endocrinology, (7) Oto¬ 
laryngology, (8) Ophthalmology, (9) Plague, (10) 
Malaria and Tropical Diseases, (11) Obstetrics and 



Fio. 1 

• As of March 1940, Ministry of Public Health (Mln«drav). 


engaged in work on special problems of practical 
interest. Thus, there arc special institutcii of trau¬ 
matology, prosthesis, orthopedics, industrial hygiene, 
sanitation education, etc. If the institutes have 
branches, the chief institute is designated as the Cen¬ 
tral Institute. The Narkomzdravs of the Eepublics 
have their own special institutes, which are directly 
under tbdr jurisdiction and are not connected with 
the USSR institutions. We visited three of the Con¬ 
trol Institutes and Special Institutes but none of the 
branch Institutes. 

Included in the administration of the Narkoinzdrav 
of the USSR is a group of 12 Centra! Institutes (CM), 
which by law must have a bran<di in each Republic 
of fhe USSR. The branches are budgeted through tho 
local JCsrkcmadrav SSR^ and the work is coordinated 
l04taVnae4s,^ its Ohief reMoreh plans and 
the partienlar Central Insti- 


Gynecology, and (12) Pediatrics. As is evident from 
the names, many of these are engaged chiefly in re¬ 
search directly related to clinical problems. 

There are 51 medical institutes (schools), 21 sto¬ 
matologic and pharmacologic institutes, and ll post¬ 
graduate institutes in the Soviet Union. The 72 medi¬ 
cal, stomatologic, and pharmacologic institutes are 
designated os Medvuz (combined abbreviation of 
Meditsinskii uishiye tiohebniye ^avedonya, or medical- 
highest-eduoational-institutions). Each department 
of the medical schools is required to conduct scientific 
work as well as the teaching of students. The research 
programs of the departments are examined by a coun¬ 
cil of professors and approved by the dean of the 
school. In the case of four or five medical schools 
located in Moscow and Leningrad which are directly 
und^ the jurisdiedon of Narkomzdrav USSR, the re- 
acardi programs are further reviewed by the Medical 
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Resoarch Council and approved by the Coimniasariat. 
The remainder of the medical schools are under the 
jurisdiction of the Narkomzdravs of the Republics, 
and their research pro^ains are examined and sup¬ 
ported by the respective local commissariats. 

The training of most of the individuals engaged in 
medical ivseareh is in the medical schools and insti¬ 
tutes. The Soviet educational system has a primary 
education of seven years and three years in the si»- 
calltni middle schools. Applicants to medical schools 
have 1o complete the 10-ycar course and are admitted 
on the basis of competitive examinations. The medi¬ 
cal curriculum was increased from five to six years in 
December 1944 and in general follows tlie American 
plan. Gra<iuates are given the title of Vracb (pliy 
sieian). Outstanding students may take postgraduate 
research or clinical training, and the successful com- 
pletion of a three-year course leads to the title of 
Candidate of Medical Sciences. The title of Doctor 
of Medical Sciences is granted upon further work of 
an original character. l^rt)fessorships of medical 
schools, db’ectorships of research laboratories, and 
positions of similar importance are filled from among 
physicians and scientists who have attained the degree 
of Doctor of Medical Sciences. 

Academy of Medical Sciences. The Academy of 
Medical Sciences was organized in 1944. It has GO 
founding members, and additional members have been 
selected subsequently. Its president i.s N. N. Bur¬ 
denko, and its secretary, V. V. Parin. 

The Academy of Medical Sciences is divided into 
three sections: (1) medical-biological sciences, (2) 
hygiene, microbiology, and epidemiology, and (3) 
clinical medicine. 

The Academy absorbed the All-Union Institute of 
Experimental Mtulicine (VIEM), which had some 13 
departments in Moscow and 6 in Leningrad. 

The medical-biological section of the Academy is 
made up entirely of instituttjs formed from the 
VIEM, and the section on clinical medicine includes 
the neurology clinic of the VIEM. The primate sta¬ 
tion in Soukhoumi serves the needs of the Academy 
as a whole. The personnel previously under VIEM 
numbers about 2,000, of which 500 are scientific work 
ers and. of those, 85 are of professorial rank. N. I. 
Grashchenkov, the previous director of VIEM, is 
now one of the vice prosidenta of the Academy of 
Medical Sciences. 

In addition to the VIEM, certain special institutes, 
such as tlie Central Institute of Hematology and 
Blood Transfusion, have been incorporated under the 
Academy. The total number of institutes under the 
new Academy is now approximately 25. Selection of 
tlie institutes was apparently made on the basis of 


scientific achievement and importance of such institu¬ 
tions, and the main objective appears to be to 
strengthen fundamental medical research rather than 
the practical research and development charaoteristie 
of the institutes directly under Narkomzdrav. 

Administratively, the Academy of Medical Sciences 
is coordinated with the Narkomzdrav USSR, particu¬ 
larly in regard to its budget. So far, none of the 
Republics has established corresponding Academies of 
Medical Sciences at their levels. 

It should be emphasized that the administrative 
structure of medical research, os presented in Fig. 1, 
is not rigid. Individual institutes may be transferred, 
split, or combined, depending upon their growth and 
devclopnmnt. The official position of the director of 
an institute does not determine its administrative 
place. Moreover, one individual may, and often docs, 
bold several posts simultaneously and may direct niore 
lliaii one institute. 

Academy of ScienceSf USSE. No discussion of re¬ 
search in the Soviet Union would be complete without 
noting the Academy of Sciences, the top scientific 
body of tile country. It was organized in 1724 and 
at present has over 200 members and 300 correspond¬ 
ing members. The full members are designated as 
Academicians and are afforded a special position of 
honor in Soviet society. 

The Academy has seven large divisions; (1) biol- 
<>gy» (i2) chemistry, (3) physics-mathematics, (4) 
geography, (6) social sciences, (6) technology-engi¬ 
neering, and (7) arts and literature. The biology divi¬ 
sion, whose chairman and vice-president of the Acad¬ 
emy is L. A. Orbelli, hiis 12 institutes, of which 9 are 
ill Moscow and 3 in Leningrad, 

There is no direct connection between the Academy 
and the Narkomzdrav, although the Academy is natu¬ 
rally well represented on the Medical Research Coun¬ 
cil. The budget of the Academy is separate from that 
of the Narkomzdrav. 

Five of the Republics—^Ukraine, Belorussia, Uzbe¬ 
kistan, Aruicniu, and Getirgia—have their own Acad¬ 
emies of Sciences. These arc entirely .separate from 
the USSR Academy and are of regional importance 
and significance. Some of these Academies of Sciences 
SSR have their own institutes.^ 

An account of visits to individual laboratories and 
hospitals is to be published in next week's issue of 
Science. 

*For more detailed accounts of the Academjfr of Uadlcal 
Sciences and Its Incorporation of the VIBM, see N. I. Propper- 
Urashchenkov {Amer. Bev. Soviet Med., 1^44, Z. 106) and 
J. Hetman (Amor. JCev. Soviet Med., 1946, 3, 64) ; of organi¬ 
sation of medical education, M. B. Bhlmkin (Atasr. jRev. 
Soviet Med., 1944. 1, 466) ; of the Academy of Sciences. 
TTBSR. F. m. Brasdi (Seitnce, 1944. 06. 487). 
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Functions and Development of a Tropical 
Marine Laboratory 

F. G. Walton Smith 

University of Miami Marine Laboratory 


A IJTTLK over two years ago, the 
late Dr. Thomas Barbour was kind enough 
to draw attention to the newly organisstjd 
Miami Marine Laboratory (i). With tl)e end of the 
war and the foctxsing of attention once more upon 
peacetime objects of investigation, the present time is 
well suited to a discussion of the activities which would 
justify any considerable expenditure of energy and 
money in the future development of a tropical marine 
station. The increase in number of marine labora¬ 
tories during the past half century renders it particu- 
laxly important that a new station should fulfill a real 
need and that it should neither overlap in function 
the older, established institutions nor merely add un¬ 
necessarily to the number of smaller seaside labora¬ 
tories. For this reason, considerable thought has been 
given at Miami to the possibility of developing aspects 
of marine biology and oceanography which are par¬ 
ticularly suited to the area or which arc not already 
being adequately covered elsewhere. 

The growth and development oi! the sciences which 
converge in marine biology and oceanography arose 
from the early expeditions following Captain Cook’s 
voyage in 1768. Further expeditions in which oceano¬ 
graphic sampling and other techniques were introduced 
took place in later years, culminating in the special¬ 
ized cruises of the present day. 

The work that ocean cruises are able to aocompUsh 
is limited, although it is indispensable for a knowledge 
of the fauna and flora of the open sea, of the nature 
and organisms of the sea bottom, and of the ocean 
currents and physical characteristics far from shore. 
It is not suited, however, for anatomical, histological, 
physiological, and cmbryological inquiries, for long¬ 
term investigations into seasonal variations of sea¬ 
water and its plankton, or for close and careful coastal 
ecological studies. The need for these investigations 
brought into existence numerous seacoast laboratories 
after the opening of the celebrated l^aples station, in 
1872. These are to be found, with few exceptions, on 
seacoasta in temperate latitudes, and, as a result, the 
classical work in marine biology and oceanography 
refers principally to the open ocean or to these tem¬ 
perate Bhores. The centers of population and civili¬ 
zation are at neither the Poles nor the Equator but 
are in the temperate latitudes, while the great fishing 
industries are based on the chemically rich, shallow 
banka of the temperate Atlantic and Pacific. There 


have been no equivalent stimuli to marine biological 
and oceanographical invoatigatious on tropical shores. 

The volume of work turned out by stations in the 
temperate latitudes has been remarkable, and it is now 
true that the broad general features of the physics, 
chemistry, and biology of coastal waters in the higher 
latitudes have been blocked out. The general char¬ 
acteristics of the open oceans are also known in cer¬ 
tain broad fundamentals. 

In contrast, our ignorance of tropical shores and 
waters adjacent to them is profound. This is not 
hard to understand when we enumerate the marine 
laboratories of the tropics. One of the earlier tropi¬ 
cal stations was that founded by the Carnegie Insti¬ 
tution at Dry Tortugas, Florida, faunistieally within 
the tropics, although geographically just outside. Inac¬ 
cessibility was one of the factors that forced this sta¬ 
tion to close, much as it brought about the closure of 
Agassiz’s laboratory on the island of Fenikese. Some 
40 years ago a station was opened on Bermuda which, 
although not in the tropics, was sufficiently close to 
them and sufficiently under the influence of the Gulf 
Stream to support a relatively impoverished tropical 
ocean fauna. This was closed during World War II, 
and now that it is again open, its comparative inac¬ 
cessibility may somewhat restrict its usefulness, al¬ 
though its value as an oceanic base must not be under¬ 
estimated. There are also small stations in the Philip¬ 
pines, in Hawaii, and at the University o! Texas. 

In addition to this hiatus in our knowledge of nui- 
rinc biology and ooeanography, there is a further 
argument tliat may be advanced in favor of a tropical 
marine laboratory. It would fulfill a definite demand 
in providing unusual advantages for the study of the 
constituent sciences themselves, considered indepen¬ 
dently of oceanography. The terrific competition for 
food and space on the living coral reefs and the enor¬ 
mous variety of species, of adaptations, of feeding 
habits, and of methods of attack aud defense, make 
it a classroom and a workshop for the study of funda¬ 
mental branches of biology. Furthermore, the physi¬ 
ologist, behaviorist, ecologist, embryologist, or bio¬ 
chemist who uses marine animals and plants merely 
because of their convenience and not because of an 
interest in the ocean is immensely benefited by being 
able to work at a tropical station where the orgahisinM 
are active the year round 

These conditions exist in the Miami area. Not only 
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is it tropical in the saxuse that its shores harbor the 
ropreBentatWe West Indian flora and fauna, but it also 
has accessibility, lack of which contributed to closing 
of the Dry Tortugas laboratory. Ocean beaches, man¬ 
grove swamps, and wide areas of coral reefs, shallow 
water, and flats form only part of the extraordinary 
variety of envij-onmontaJ conditions. The coral reefs 
arc in shallow wuter so that collecting with a diver’s 
helmet is perfectly practicable, and the Gulf Stream 
is closer than at any other part of the Atlaptic Coast. 

The islands of the West Indies and of the Caribbean 
Sea have many interesting problems. Various factors 
have made it difllcult to establish a satisfactory marine 
laboratory on these islands, although this has been 
proposed many times and has again been broached in 
recent years (1^, 3). The problems of the West Indies, 
however, are the problems of south Florida, and the 
access ihility of Miami by airplane, railroad, and boat, 
from the West Indies and the scientifle centers of the 
United States alike, increases the opportunity for 
studying these problems here. 

The above reasons, coupled with the necessity of 
carrying out certain phases of marine research impor¬ 
tant to the prosecution of the war in tropical waters, 
brought about the Miami Marine Laboratory as a log¬ 
ical process, greatly assisted by the cooperative in¬ 
terest of the Woods Hole Oceanographic Institution. 

In order that the geographical advantages of the 
location may be utilized to their fullest extent, the 
aims and functions of the Laboratory arc being formu¬ 
lated with care. In the first place, it is realized that 
in order to attain its widest usefulness a tropical lab¬ 
oratory must be more than a mere adjunct of one uni¬ 
versity. It must provide a definite service for biolo¬ 
gists at large, and the requirements and opinions of 
thc^se biologists must be considered in the further 
dovolopmont of the institution. 

It is further realized that in order to develop our 
knowledge of tropical oceanography and biology it is 
not sufficient to provide facilities for visiting investi¬ 
gators. There must be a permanent staff, however 
small, to work within a definite program of investiga¬ 
tion, correlated with investigations already completed 
and others still continuing in temperate latitudes. 

It is believed that a proper balance should be struck 
between academic and applied investigation, and that 
to some extent each gains by its proximity to, and 
relations with, the other. On the academic side the 
investigations which have been considered include bio¬ 
logical studies of the more important marine flora and 
fauna, from the viewpoints of taxonomy, embryology, 
physiology, and ecology; the studies of seasonal plank¬ 
ton variations and their relations to chemical and 
jphysieal conditions of the bay and open ocean; and 
general questioa of total organic productivity. 

J^drographical studies, ineloding the dynamics of the 


dolf Strean^ abould be carried out in eollaboratipn 
with institutions engaged in this w6rk elsewhere. 

Applied marine science in the tropics has been some¬ 
what neglected. Certain fields, such as sea-water cor¬ 
rosion, ship-fouling prevention, and preservation of 
submerged structures, may be investigated in the 
tropics with especial advantage, because of the en¬ 
hanced rate at which the destructive agencies oparate 
as compared with temperate waters, and because of 
the year-round opoprtunity for field work, unim¬ 
peded by climatic chang^^s. 

Not only south Florida but the whole of the West 
Indies are backward in the investigation of marine 
industries, except whore they are of such a nature 
that Federal agencies may be called in. The natural 
production of these latitudes is lower than that of 
temperate regions, the importance of fisheries varying 
accordingly. Nevertheless, a limited program of fish¬ 
eries work is justifiable, and it is hoped that future 
developments may fall somewhat in line with the 
recommendations of the Anglo-American Caribbean 
Commission (4), 

The fishes that might provide reasonably large-scale 
commercial fishing in the West Indies are, with certain 
exceptions, the pelagic migrants, so tliat the most 
obviotis phase of the work is the investigation of 
movement, life histories, and spawning habits of 
migratory fish, as well as the study of local fish. 

Investigations of edible marine products not hitherto 
utilized will tend to ensure more economical opera¬ 
tions for fishermen. The investigation of methods of 
handling may bring about the same end and should 
not neglect the methods of handling used at sea. The 
fisheries technologist should be concerned with the 
effectiveness of types of fishing gear employed, the 
collection of fishery statistics, and the evolution of 
sound conservation methods. The biochemist has hia 
problems of utilization of by-products and the toxicol¬ 
ogy of tropical fish poisoning. 

Training in the various fields of tropical marine 
science is equally important. Articles in the national 
journals of at least two countries have expressed the 
desirability of instruetion in tropical biology as a 
part of the training of every professional bidlogigt 
{1, 3). This is particularly true in view of the eco¬ 
nomic development of tropical countries in recent 
years. In keeping with the general policy, it is felt 
not only that courses should continue to be given by 
the staff of the Marine Laboratory, but that as faeili^ 
ties are increased, the faculties of inland and northern 
universities and schools should be encouraged to bril^ 
field classes here during vacation and, shoxild they 
widi, give xnstrhotion themselves at times when % 
regular coumes are not offered. 

The edueatioxuil plans of tim 
ratoiy should also indttde consideiEWtion 
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bilil^ a£ teduiieal trainhxg, Bot oBly in the form of 
«d?anoed aeademio and technological traming for 
marine scientists and ibberies officers, but also a prac¬ 
tical vocational short-term intensive training of fish¬ 
ermen selected for their leadership in the various com¬ 
munities of Florida and the West Indies, where gov¬ 
ernment scholarships would be needed. 

This program is* of course* ambitious and compre¬ 
hensive. It will have served its purpose if put into 
practice in a few directions which appear most prac¬ 
tical and receive the most encouragement. The pro¬ 
gram is* in fact* already being realised to some extent. 

Seasonal changes in the chemical and physical oour 
tent of the sea water, including phosphate, nitrite, 
salinity, and dissolved oxygen, are being studied by 
monthly observations at 11 stations chosen for their 
wide ecological differences. At these stations simple 
quantitative and qualitative plankton determinations 
are made. Parallel observations are being made on 
organisms attaching to the underside of floating rafts, 
in such a manner as to provide evidence not only of 
seasonal changes b\it also of succession. 

The teaching program has not been neglected, and 
the elementary courses in marine botany and zoology 
started over 15 years ago are still being continued. 
In addition* graduate courses ore now oftered iu the 
University in the fields of oceanography and marine 
biology. These include courses in oceanographical 
physics and chemistry* marine algology, the biology 
of fishes, ecology, including statistical fisheries tech¬ 
niques* and invertebrate taxonomy and embryology. 

In applied fields of science the facilities and per¬ 
sonnel of the LalK)ratory have been utilized by various 
naval and military groups and by the Woods Hole 
Oceanographic Institution for work of importance to 
the war effort. Surveys of the behavior and distribu¬ 
tion of fouling organisms are now being continued 
independently by the staff. Preliminary work is also 
being carried out on deterioration of cordage in sea 
water and the influence of marine bacteria in deteri¬ 
oration of lubricated metal surfaces. A study has 
been made of the rate of growth, productivity, and the 
ehemioal utilization of tropical marine algae. 

In spite of haudioape* a start at least has been 
made in the field of flshorioe research, and an investi¬ 
gation is at present being conducted into the Florida 
spiny lobster industry* in collaboration with the 
State Conservation Department. A similar survey 
has also been organized for the Bahamas Government, 
utilh^ng government perBonnel The use of the log- 
^eihfl^d spo(nge and other hitherto valueless marine 
j^ducts as a BOtirce of mgaoio fertilizer has been 

; stsggested in some quarters that 

a %o|i^ lalioratoty in south Florida or the 


Wmt Indies should be part of a tropical biological 
laboratory covering both marine and terrestrial phases* 
znention may also be made of activities not strictly 
within the field of marine biology. 

A relatively now field is the study of causes and 
methods of preventing deterioration of various mate¬ 
rials and equipment under scmitropieal conditions 
such as exist in the mangrove swamps ami the damper 
parts of the Everglades. The peacetime significance 
of this type of work, in which the Miami Marine 
Laboratory has recently been associated with an in¬ 
dustrial laboratory under military contract, is becom¬ 
ing increjisingly obvious. Fabrics, aU types of elec¬ 
trical and other equipment and machinery, and the 
materials and finishes employed in building and vessel 
construction are subject to deterioration from the 
effects of Bait air, moisture, and fungus growth in 
the tropics, and with increasing competition for trade 
in tropical countries, this factor will assume even 
greater importance. In south Florida field tests as 
well as laboratory investigations are possible in the 
mangrove and Everglades swamps. 

The present quarters are of a temporary nature 
and do not offer altogether suitable accommodations 
for the staff, equipment, and motor vessel. Funds 
for operation arc received partly from irregular con¬ 
tributions from other institutions, governmental agen¬ 
cies, and industrial concerns in return for partici¬ 
pation in specific projects and partly from the 
general funds of the University of Miami. In order 
to facilitate further development it will be necessary 
to secure a permanent building and a more regular 
and extensive source of funds, not merely for specific 
projects but for general upkeep and maintenance* for 
the sustaining of fundamental research, and for pro¬ 
vision of hospitality to visiting investigators. 

The problem of a permanent building may shortly 
be solved. The Dade County Commission has agreed 
to collaborate with the University of Miami by build¬ 
ing a $2,000,000 Ooeanarium and Marine Laboratory. 
The Oceanarium is being planned by, and will be 
operated under, the direction of the Murine Labora¬ 
tory staff, and adequate modem laboratory facilities 
will be provided. 

Future development will depend upon the extent 
to which the facilities are utilized. In order that 
growth of the Laboratory may take place along the 
lines of greatest benefit to the sciences concerned and 
in order to encourage future participation and sup¬ 
port* the reeommendations and suggestions of inter¬ 
ested scientists will be welcomed. 
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Edwin Bi'ssell Holt 
1873-1946 

Psychology and the world of knowledge in general 
lost an original and a universal mind in the death 
of Edwin Bissell Holt on 25 January 1U4G. Though 
the formal recognition accorded to him during his life 
was scarcely proportionate to his greatness, his name 
will occupy a prominent place when the historian 
records the uneven progress of psychology in the first 
part of the Twentieth Century. 

E* B. Holt was one of that brilliant group nf stu¬ 
dents of William James who became influential not 
as exponents of a James system of psychology but 
as founders of the science of psychology in this coun¬ 
try. From 1901 to 1919 Holt was a member of the 
psychology faculty at Harvard University; from 1926 
to 1936 he was visiting professor at Princeton. 

His Concept of consciousness (1914) anticipated 
his motor theory of psychology and was more impor¬ 
tant philosophically than psychologically. His 
Freudian wish (1015), however, has become a classic 
in American psychology. Academic psychologists, 
working in their laboratories, had developed an ac¬ 
count of man as an assembly of sense orgums and 
reflexes. Freud, working as a physician dealing with 
mental disorder, had produced world-shaking theories 
about the motivation of human behavior. Traditional 
academic psychology saw no way of relating its world 
of discourse to tlie Freudian realm. It was the 
genius of Holt that translated and modified Freudian 
doctrines into the terms of behavioral science. The 
progress of psychology in the past 30 years has been, 
to a considerable extent, the implementing and elabo¬ 
rating of Holt's contribution in Freudian wish. This 
work is also a milestone because it rejected the arti- 
factual elementarism of the time and emphasized the 
importance of regarding behavior not as the summa¬ 
tion of reflexes but as a function of the field of forces. 

Holt is perhaps best known for his motor theor>». 
The early behaviorists repudiated the conventional 
areas of psychology relating to conscious experience 
and concentrated upon a study of behavior. The 
effect of Holt's teachings was to strengthen this move¬ 
ment, but his own motor theory was much in advance 
of Watsonian doctrine. It attempted to deal with 
all conscious experiences by identifying them with 
their motor patterns of response. Many experimen¬ 
tal studies in thinking and perception stemmed from 
the Holtian theory. Unfortunately, little of Holt's 
work on the problem was in print until Animal drive 
and the learning process appeared in 1931. This 


work was as late in relation to public interest as his 
Freudian wish had been early. If Animal drive had 
appeared 10 years earlier, it would have given the 
behavioristic movement a rationale, a perspective, a 
balance, and a sophistication which it desperately 
needed. Nevertheless, this work remains the most 
complete and the most scientific account of human 
psyeliology from a mechanistic or materialistic ap¬ 
proach. It combines the philosophical recognition of 
the important problems of the older European writ¬ 
ers with the scientific discoveries in modern neurology 
and psychology. Unfortunately, Holt ignored the en¬ 
tire area of constitutional and glandular factors in the 
determination of human nature and made no serious 
attempt to evaluate the evidence in this field. His ac¬ 
count of man suffers, in consequence, from a neglect 
of the internal chemical environment of the organism. 

The breadth of Holt's mind is indicated by men¬ 
tioning two more specific contributions, one to episte- 
mology and the other to social psychology: (1) The 
Berkeley doctrine of idealism, which asserts that real¬ 
ity inheres not in a world external to ourselves but 
in our sensations and ideas, never received ns sys¬ 
tematic and psychologically devastating an answer 
as Holt's article in the Psychological Review of 1934 
which exposed the fallacious psychological assump¬ 
tions on which Berkeley rested his argument. (2) In 
the social field Holt suggested the fundamental ap- 
proache.s and swept aside the pious hokum and ver¬ 
balism that sometimes passes as social science. At 
Harvard, his lectures in Social Psychology comprised 
one of the first courses to be offered in this field. A 
cryptic summary of his contribution can be found in 
his article, ^‘The whimsical condition of social psy¬ 
chology and of mankind," which appeared in Ameri¬ 
can Philosophy Today amd Tomorrow (1936). 

The discrepancy between Holt's real influence on 
American psychology and its recognition was due to 
his indifference to the accepted institutional channels 
of the profession. He did not attend meetings or 
present papers at conventions; he set no store by 
quantitative publication in the journals. 

Holt was probably the last gi'eat American psy¬ 
chologist in the European tradition of philosopher- 
scientist. His own experimental studios were few, 
but his systematic formulation of theory and his 
wise and brilliant evaluation of research findings 
suggest that there is still a place for the philosopher- 
scientist—even in modem psychology* 
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The Purification and Crystallization of 
Chtiridium botulmum Type A Toxin ^ 

Cabl Lahakna, Olive E. McElhot, Li\ (jg), USNE, 
and Henning W. Eklund, Ensign, USNR=* 

Camp Detrick, Frederick, Maryland 

A preliminary report is presented of a method 
which has permitted the isolation at wiD of highly 
toxic needle-shaped crystalline protein material from 
a Type A culture of Clostridium botuUnum. Electro¬ 
phoretic analysis shows a single component,® The 
capacity of this material to react in a flocculation test 
with commercial antitoxin and to have its pharmaco¬ 
logical activity neutralized by such antitoxin suggests 
the isolation of the Type A toxin concerned in food 
poisoning. The method builds upon the basic obser¬ 
vations of Snipe and Sommer (3) and Sommer (4) 
that the toxin is acid precipitable from culture medium 
and can be eluted from the acid precipitate by buffer 
solutions at appropriate pH values. 

Five-gallon carboy lots of a 0.3-per cent casein, 0.5- 
per cent glucose, and LO-per cent alkali-treated corn 
steep liquor medium (!) ai pH 7.2 are inoculated and 
held at 34® C. until a maximum titer of toxin appears. 
This usually takes 72 to 80 hours. The method of 
purifleation and crystallization is as follows: 

Step 1 : The cultures are precipitated at pH 3.5 by 
addition of 2 N HCl. All acid-precipitable material, 
which includes toxin, nucleic acid, undigested casein, 
material from corn steep, and the organisms, is al¬ 
lowed to settle out overnight. The supernatant is 
siphoned off, and the precipitate collected in centrifuge 
tubes ml.) at 1,800 r.p.m. The mud is washed 
once by resuspenaion in distilled water and recentrifu¬ 
gation. 

' Step : The washed acid mud is resuspended with 
the help of a Waring blender in distilled water to a 
volume of 30(M00 ml. for each carboy of culture 
originally precipitated. This volume is referred to as 
original volume. Sodium chloride is added to one 
Molar and sodium acetate to 0.075 molar concentra¬ 
tion, and the pH adjusted to 6.5. 

Step S: The suspension is centrifuged at 1,800 r.p.m. 
to remove the coarse particles. To the supernatant 
onsHsixth to one-tenth of its volume of c.p., chloroform 

^ Eltadlee eondoeted at Camp Detrlck, B^erlck, Maryland, 
. rrqm Inna IH4 to A^uaust 1S40. 

a witfr tne teefanical aaslatanm of PhMlc J. F. Valentine, 
; ^mand, and HAlc S. Biscardi. 

Twe wUrto thaak l*t O. KegeleB for bis studies of tbe 
, f chacactodstieB of tbs toxin. 


is added and the mixture shaken vigorously for flve 
minutes under COg. The pH drops to 6.8-^.l. The 
gel and excess chloroform are centrifuged off. If the 
original culture has 800,000 or more intraperitoueal 
20-gram mouse MLD/mL, the aqueous supernatant 
will contain 15-30,000,000 MLD/ml. After the ohloro^ 
form shaking, the pH of acid precipitation of the 
toxin in the presence of 1-per cent salt solutions 
changes from 3.5 to 6.0. The new pH value of acid 
precipitation is used in Step 5. In a future paper 
we hope to present data that permit some understand^ 
ing of the function of shaking with chloroform in the 
purifleation procedure and the reason for the new pH 
value of acid precipitation. 

Step 4: To the supernatant of Step 3, (NH^laSO* 
is added to 20 per cent saturation (14 grams (NH*)*- 
SO4/IOO ml, of solution). After refrigeration over¬ 
night the toxic precipitate which forms is centrifuged 
off. This step and the following one remove the bulk 
of nucleic acid present, 

Step 5: The toxic precipitate of Step 4 is resus¬ 
pended to three-fourths original volume in 0.076 M 
sodium acetate at pH 6.5-6.7. Tbe pH is dropped to 
5 with HCl, and the resulting precipitate allowed to 
settle out in the refrigerator. The pH 5 precipitate 
is centrifuged out and resuspended at pH 6.6 in molar 
sodium chloride and 0.075 M sodium acetate to one- 
third the original volume. In this mixture of salts 
the toxin is no longer precipitable at pH 5. 

Step 6: The pH is then dropped to 6. Solid 
(NH,),SO, is added in increments of 5 per cent 
saturation (3.5 grams/lOO ml. of solution) up to 20 
per cent saturation. The precipitates appearing on 
each addition of 5 per cent saturation are collected 
separately by centrifugation. The 20-per cent satura¬ 
tion precipitate is usually pure white and upon resus-^ 
pension in 0.076 M sodium acetate gives a perfectly 
clear solution. The color of the 15-per cent satura¬ 
tion precipitate will vary from batch to batch. Tbe 
10 per cent precipitate is usually highly colored. The 
5 per cent precipitate is usually not very abundant^ 
is deep brown in color, and is discarded. 

Step 7: The 20 per cent and 15 per cent precipi¬ 
tates are rodissolved in 1/300 of the original volume 
(at least 240,000,000 MLD/ml.) of 0.075 M sodium 
acetate at pH 6.5. (NH4)aS04 is added, 0.1 gram/lO 
ml. at a time, to a total of 0.9 gram/10 ml. of solutiom 
Any brown material remaining usually precipitates 
and can be centrifuged off. The resiiltiBg cleat 
liquid has additional (NH4)3S04 added to five 
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bidity. After standing overnight in the refrigerator, 
the material coming out of solution is oryst^liue. 

Step 6: The color of the precipitates of Step 6 has 
varied from batch to batch. In those cases where the 
precipitates remained fairly highly colored they were 
reworked in the following fashion. The precipitates 
are resuspended in molar NaCl and 0.076 M sodium 
acetate at pH 6.5. Insoluble material is centrifuged 
off and discarded. The pH is dropped to 4.0, and 
precipitated material is centrifuged off. This precipi¬ 
tate can be reworked as many times as is neoesaury 
for complete recovery of toxin. To the supernatant 
at pH 4.0 after centrifugation enough solid 
(NH 4 ) 2 S 04 is added to give 15 per cent saturation. 
After standing in the refrigerator the white toxie pre¬ 
cipitate is centrifuged off and can be crystallized 
(Step 7). In the salt solution down to pH 3.5 the 
toxin apparently remains more soluble than the brown 
oontamiuatiug material. This fact makes the separa¬ 
tion possible. The pH of acid precipitation of the 
toxin is dependent on the nature and quantities of 
salts present. 

Crystallization from the acetate buffer has been 
obtained in the pH range of 5.6-7.1. It appears as 
though supersaturation on the alkaline side of the 
isoelectric point by a variety of means will result 
in crystaUization. Adding sufficient (NH 4 ) 2 S 04 to 
reduce the solubility of solutions of amorphous mate¬ 
rial given the most rapid and consistent results. But 
AfgSO^ • THgO and Nag SO* may be u.sed in place of 
(NH 4 ) 2 S 04 . In some cases slow evaporation at room 
temperature of concentrated solutions of the toxin 
in acetate buffer at pH 6.6 results in crystallization. 

Crystal size has been found to be dependent on 
the speed with which the toxin is salted out from the 
supersaturated solution. Apparently the fewer xjuclei 
present,-the larger the crystals obtained. Two rapid 
methods of obtaining large crystals are used: (a) In 
the case of a solution in which crystallization is going 
on, centrifuge off the crystals coming out Erst Place 
the clear supernatant in the refrigerator. The crys¬ 
tals then coming out of solution are of a larger size 
than the first material, (b) Place a drop of slightly 
turbid crystalline suspension on a clean gloss slide 
and cover with a cover slip. At room temperature 
let some of the solution evaporate from the sides of 
the cover slip. Then seal the preparation with paraffin 
and place in the refrigerator. After the large crystals 
have formed (few hours to overnight) by growth from 
smaller ones, the preparation can be kept at room 
temperature without disruption of the crystals. Crys¬ 
tals 125 ^ in length and 7 u in width have been ob¬ 
tained. Others average about 86u by 5n. A ten¬ 
dency for the crystals to line up in parallel rows with 
mo tendency to ooUeot in rosettes has been observed. 


Reorystallusation has been aooomplished by 
saturation of distilled water solutions. A minimum 
amount of distilled water at room temperature at pH 
7-8 is used to dissolve the material to be recrystol- 
lized. The pH tends to drop as the toxin goes into 
solution. When placed in a refrigerator, the material 
coming out of solution appears as the same-shaped 
needle-like crystals noted for the buffer solutions. 

The degree of purity attained by the method is 
suggested by the data in Table 1. 


TAULE 1 

Some Basic Data for Pukjfiru Viontridlum botulinum 
TvpB A ToxiN 



Batch of Toxin 


C42K 

CryatalllnS 

Nature of materials 

f No. of coniponenta 
0114 44 ac0-1 MoblUty.VodO)" 

MLD/mg. nltrogent 

LDwj/mg. nitroeeut 

Mg. nitrogen/.\llJ:) 

Mg. nitrogen/LDwl 

Adamkiewicz tost (tryptophane) 
Moliacb test 

Amorphous 

One 

+ 3.2 

120.7 X lO* 
198.fl X 10* 
8.3x10* 
Bxl0“* 
Positive 
Negative 

C38 

One 

+ 3.4 

239.9 X 10* 

4.2 X io-* 
Positive 
Negative 


• Data obtained by Lt. O. Kegelea. 

t MLD la deUxied aa iJie smallest amount of material In- 
jected IntraperUoueally which will kill six out of six 18- to 
^O-gram wbito mice wlthlu four daya time. 

t LDistr—calculatprf by K. A. Tlede by the method of BUas 
(Ann. appl Biot., 1036, Oa, 134, 307). 

ii Pickett, Iloeprlch, and Germain (J. Boot., 1945» 49, 515- 
516) have reported the isolation of tetanus toxin giving 
2.3-6.7x10* mg. Na/mouse MLD. This U the most potent 
toxic material known to us that has been previously reported. 


The similar electrophoretic mobility for both amor¬ 
phous and crystalline material is a strong argument 
for the isolation of a single toxic substance. The 
rapidity of crystallization and the agreement of data 
on the LDf^o/mg. of for both types of materialfl 
are equally suggestive of a high degree of purity. 
The ordinary chemical tests for protein such as the 
Biuret and Millon^s are positive. The nitrogen con¬ 
tent is 14.3 per cent. The molecular size as indicated 
by the membrane diffusion method of Northrop and 
Anson (2) is rather large. Assuming a spherical 
shape, the radius of the molecule lies between 7.7 and 
9.1 X10"’ cm. These data suggest a molecular weight 
between 1,000,000 and 2,000,000. The immoderate 
spread in these data is attributable to a large varia¬ 
tion in the animal titrations used for measuring the 
toxic diffusate. Both impure and crystalline toxin 
were used in making the determinations. 
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lnb« ItoUtioa sad CrystsIUzation of 
Tetanal Toxia^ 

Louis Pillsjmbb, Ruth Wittlee, and 
DOKAXiD B. Grossbero 

institute of Pathology, Western Reserve University 

A toxic protein from tiie filtrates of Clostridium 
tetani identical in behavior to tetanal toxin (spasrnin) 
has been isolated and crystallized in this laboratory. 
The crystalline material contains between 3,500 and 
4,000 flocculating units (Lf) and between 50,000,000 
to 75,000,000 mouse minimal lethal doses (MLD)/ing. 
of nitrogen. This Lf value compares favorably with 


pared by the method of Mueller and Miller The 
major steps in the isolation and crystallizatiou of tb4 
toxic protein are summarized in Table 1, together 
with assays and analyses of the various fractions* 
It will be noted that the activity of the crystalline 
toxin/mg. of nitrogen has been increased more than 
500 times on an Lf basis and 800 times on an MLD 
basis over the parent toxin filtrates. Four crystalline 
preparations show a remarkable constancy in the 
Lf and MLD contents/mg. of nitrogen. The Lf and 
MLD units/mg. of nitrogen remained constant during 
three additional recrystallizations. The yield per 
liter of parent toxin filtrate is less than 1 mg. of 
nitrogen. 


TAKLK 1 

(iKNtSKAL PltOCKDCHUS 


IVepa ration 

No. 

Mg. 

N/ml. 

MliD/ml. 

X 10‘ 


Kf* In 
min. 

MLD/mg. N 
X 10* 

Lf/mg. N 

MLD/Lf 

X 10* 

For cent 
of parent 
toxin 

Parent toxin 


3,01 

0.2 

20 

36 

0.000 

6.0 

3.0 

.. 

Material Inwohible in 40% MeOH 
at pH 5.2, 0.09, and temp. 

-5* C. Precipitate diaHolved 

1 

0.320 

5 

300 

30 

16.0 

937 

1.06 

95 

In O.l.'S M Bodtuni acetate. 










Precipitate 1 ndjunted to 15% 
MeOH at pH o,5, \x 0.03, and 
ttunp. -4* 0. Precipitate dls- 

2 

0.172 

4 

250 

10 

23.2 

1453 

3.0 

00 

solved In 0.15 M sodium ace¬ 
tate. 










Precipitate 2 adjusted to 12% 
MeOH at pH 4.0, p 0,075, and 
temp, -4* C. Precipitate dis¬ 
carded. Suj>ernatant employed. 

.3 

0.054 

1.8 

112 

10 

33.3 

2074 

1.0 

83 

Supernatant 3 adjusted to 30% 
MeOH at pH 4.0, a 0.02. and 
temp. ~ 6* C. IVeclpitate dis¬ 
carded. Supernatant employed. 

4 

0.034 

1.5 

90 

10 

44.1 

2046 

1.60 

80 

Supernatant 4 adjusted to 25% 
MoOH at pH 5.1, p 0.02. and 
temp. -8^ C. Crystals and 
alight amount of amorphous 

n 

0.011 

2.25 

140 

30 

54.0 

3415 

1.0 

eo 

material formed predpltate. 










Precipitate 6 recrystalllzcd as in 
No. 6. Crystals formed pre¬ 

0 

0.022 

1.5 

80 

10 

08.1 

3630 

1.87 

45 

cipitate. 

Precipitate 0 recrystalUased three 

7 

0.015 

1.0 

65 

10 

00.0 

3000 

1.83 

27 

times as In No. 5. Crystals 
formed precipitate. 











• Kf determined at 20 Lf uulta. 


the figure of 3,300 Lf/mg. of nitrogen estimated on 
the basis of combining nitrogen to be the true Lf 
value for pure tetanal toxoid (£). The MLD content 
of the crystalline protein/mg. of nitrogen is at least 
200 tirni^ greater than the purified toxin prepared by 
Eaton and Grouau (I), and also at least 50 per cent 
greater than the purest preparations of Pickett and 
co-workers (4). 

The method employed for the purification and crys¬ 
tallization of the toxin involves the use of methanol 
under rigfidly controlled conditions of pH, ionic 
strength, protein concentration, and temperature (5). 
The parent tetanal toxin used in this study was pre- 

^ Aided by a grant from Wyeth, Inc. 


Crystallization of the toxic protein occurs slowly 
at - 8° C. under the conditions shown in Table JL 
The crystals disintegrate rapidly at temperatures 
above -5® C. and dissolve in the mother liquor at 
temperatures above 0"^ C. This behavior has pre¬ 
sented technical difficulties in microphotographing the 
crystals. However, a sketch of the crystals is pre¬ 
sented in Fig. 1.* 

The colorless crystals dissolve instantly in 0.15 M 
sodium acetate at pH 6.6. The solution gives posi¬ 
tive reactions with protein reagents. Both tlie Molisch 
test and the nitroprusside test are negative. 

• Wo ar® Indebted to Theodora Bergsland, medical artist at 
the Institute of Pathology, Western Reserve Uulveralty. for 
her palnstaJclng sketch of the crystals. 
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The crystals appe5ir uniform and possess constant 
biological activity upon recry stall nation. Their ac¬ 
tivity is destroyed by heat, acid, or alkali. This would 
indicate that the crystalline protein is identical with 
tetanal toxin. 

Complete chemical, physical, and biological char- 



1. Ci.vHlalN of foxi<' iirotd’n from flJlrafea of CIoh- 
tridium trJani, luapiiaod 430 timeH. 


acterization of the crystalline toxin will have to await 
the accumulation of larger quantities of material. 
The detailed procedure for the isolation and crystal¬ 
lization of the toxin as well as its characterization 
will be presented at a later date. 
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The Effect of the Prepartum Diet of the 
Cow on the Vitamin A Reserves of 
Her Newborn OflFspring ^ 

G. H. Wise, M. J. CAnDwmJi, and J. S. Hughes 
Kmsun Agricultural Experiment Station^ Manhattan 

The importance of the prenatal nutrition of the 

calf is recognized, but the problem has been given 

scant consideration experimentally. Analyses of livers 

{1^ 5, 5, 6, 7, 8,12) and of blood (14,15) from young 

calves (fetuses and newborn) revealed low vitamin A 

A Contribution No. 362, Department of Dairy Husbandry, 
and No. 804, Department of ChemUtry. 


reserves. The general uniformity of these results in 
conjunction with observations of laboratory animals 
has led to the belief that the gestation diet of the dam 
has no appreciable effect on the vitamin A content of 
the fetal calf liver. Recently, however, Braun and 
Carle (,?) noted that the vitamin A content of the fetal 
calf liver, though low, was in direct relationship to 
the diet of the mother. Unfortunately, conclusions 
from many of the data are vitiated by pathological 
complications in the experimental subjects. 

In view of the foregoing evidence, steps were taken 
to ascertain the effects of the jdaru^ of carotene and 
vitamin A intake of the dam during the latter stages 
of gestation on the vitamin A reserves of the normal 
newborn offspring. 

Procedure. The experimental subjects were healthy 
dairy animals of the Ayi-ahire, Holstein, and Jersey 
breeds, of which the latter constituted about 50 per 
cent During the immediate prepartum period, thi‘ 
dams were plac(al under three <lietary regimes with 
respect to the carotene and vitamin A intake; stand¬ 
ard, high carotene, and high vitamin A. All the cows 
were fed a basal ration consisting of good-quality 
alfalfa hay, sorghum silage and a concentrate mixture. 
Group I (the standard, or control) was restricted to 
this ration, but Group II (high carotene) was grazed 
on pasture forage in addition, and Group III (high 
vitamin A) was fed a vitamin A supplement.® The 
carotene intake was undetermined, hut the vitamin A 
consumption per cow was one million U.S.P. units 
daily. The prepartum period of pasture grazing 
ranged from 14 to 90 days, and of vitamin A supple¬ 
mentation from 8 to 46 days. 

Samples of venous blood were drawn from the 
calves, usually within four hours after birth and 
always before colostrum ingestion. The collection of 
blood in the early postpartum stages was necessitated 
by the tendency of the vitamin A concentration in 
the serum to decrease in the fa.sted newborn (5), 
Subsequently several of the calves from dams in eadi 
group were sacrificed to obtain their livers for 
analysis. 

The general analytical procedures adopted in the 
determinations of carotene and vitamin A were the 
Kimble (11) for blood and a modification of the 
Guilbert and Hart (6) for liver. The major deviation 
in the latter case was in the use of ether extract from 
a sample of dry tissue (dehydrated by grinding with 
anhydrous sodium sulfate) for saponification. 

Results. The data in Tables 1 and 2 reveal no 
marked differences between the vitamin A reserves 
of calves from cows on the basal ration and those on 
the high carotene but a significantly higher storage in 

*“Dry vlttti^D A’* supplied by Distillation Products, Inc., 
Rochester, N. Y. 
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the case of vitamin A Bnpplementation. The reBults 
further indicate a positive relationship between the 
vitamin A of the blood and that of the liver. In 
accord with observations of other investigators caro* 
tene was usually present in the serum but undetectable 
in the liver. 

TABLE 1 


Thb Bpfbct of tb* Pubpabtum Dibt or the Damn on the 
Vitamin A ant> Carotenb in tub Bi.oop Sebum 



UF THE 

Newuubn 

Cadveh 


Group 

Supplements to 
basal ration 

No, of . 
calves 

Aviiruge values for serum 

Vitamin A Carotene 

I 

None 

4 

7/100 ml. 
2,00 ± 0.42* 

7/100 ml. 
0.65 ± o.aB* 

U 

I'aMture 

8 

2.05 2: 0.40 

l.ao ± 0.47 

III 

“Ory vitamin A*' 

4 

0.40 ± 0.06 

1.47 rt: 0.7O 


• Staudunl orror as (lolormlnod by BesseVs Formula {!&). 

TABLE 2 

Tub Kffbot of thb pRWPARTnM Diet ok tbb Dams on the 
Vitamin A and Caiioibne in thk Livjch 



OF TUB 

Nbwuoun Calves 

for liver 

Carotene 

Group 

Supplements to 
busal rntiun 

No. of values 

calVes “v7unmTn'A“ “ 



7/gram* 

7/grnia 

I 

None 

3 0.40 It 0.10 

0 

11 

rasturc 

5 0.56 ±0.12 

tl 

in 

'Tiry vitnmtu A" 

2 6.75 ± 1.1 fi 

0 


• Wftt battlH. 


The stage in the fetal development when vitamin A 
supplementation was most effective in augmenting the 
body reserves is undetermined, but the observations 
made in this study revealed no advantage for periods 
longer than the terminal two weeks of gestation. 

Discussion, A bfisis for furthpr appraisal of the 
magnitude of the vitamin A stores in the newborn 
offspring may be obtained by comparing the data 
presented in Tables 1 and 2 with those derived from 
older calves. The vitamin A concentration of 
9.4 y/ 100 ml. of serum from the prena tally supple¬ 
mented newborn was about the same as noted in the 
colostrum-fed calves 12 hours of age (9, 15) and near 
the lower level of the range reported to be normal 
for young calves (/.?), presumably beyond the colos¬ 
trum ingestion stage. For the livers the average value 
of 6.75 y of vitamin A/grom, in the group from vita¬ 
min A-supplemented dams, was considerably greater 
than 2.2Y/gratn ft)und in a calf 12 hours after receiv¬ 
ing colostrum, but markedly less than 19.5Y/gram, in 
a calf fed colostrum for four days (il). It should be 
emphasized, however, tliat the values from oolostmm- 
fed calves are subject to wide variations, due to the 
variable amounts of the food ingested and to tlic ex¬ 
tremes in vitamin A and carotene potency of the 
eoloatrum. 


The low values for vitamin A normally found in 
the fetal calf liver seemingly are ample for develop¬ 
ment in uiero but inadequate for continued postnatal 
health. A rapid increase of the vitamin A concentra¬ 
tion in the newborn apparently is essential in protect¬ 
ing it from niiuiy calfhood disorders. The first pri¬ 
mary source; of nutrients is colostrum, the vitamin A 
potency of which depends on the prepartum diet of 
the dam (i') as well as on other factors. Recent 
studies (9) have revealed that parturient cows under 
standard feeding and managerial practices occasion¬ 
ally do not produce colostrum, a failure that is likely 
to be overlooked in the average herd. Thus it appears 
that prenatal supplementation Ls an expedient means 
of endowing the young calf with vitamin A and of 
aiding in the prevention of diarrhea in the new¬ 
born ('/). 

The effect of the prenatal diet on the vitamin A 
reserves of the offspring introduces the conjectural 
issue of placental transmission and fetal storage. 
From the low vitamin A values normally observed in 
the fetal liver two principal theories have emerged; 
eitluT (1) the placenta permits only limited amounts 
of carotene and vitamin A to pass or (2) fetal metabo¬ 
lism inhibits extensive storage. Evidence gleaned 
from the literature indicates that the placenta plays 
tho primary regulatory role. On this premise a 
pliwental threshold conceivably may serve in the con¬ 
trol melanism. Feeding massive amounts of vitamin 
A thus would increase the concentration in the mater¬ 
nal circulati{)n to the extent that a portion of the 
excess passes into the fetus. This, however, is not in 
acxiord with the low values from the pasture-supple¬ 
mented group. A more feasible explanation may be 
found in the recognized differential permeability of 
the placental membrjuie. Possibly the esterfiod form 
of vitamin A, present in the fish liver oils and their 
distilled concentrates and detected in the circu¬ 
lation of the *‘(lry vitamin A”-supplemented cow (P), 
traverse the placenta more readily than the alcohol 
form which is suggested {2) as the principal form 
normally present in the circulation of the bovine. 

Tlio stability of vitamin A is anotlier factor that 
perhaps plays a role in storage as well as in trans¬ 
mission. The ester form may be resistant to destruc¬ 
tive processes in the placenta and to metabolic activity 
in the fetus. If this were true, however, the problem 
of utilization probably wmuld tend to nullify the value 
of the reserves. 

Factors involved in the prenatal nutrition of the 
bovine fetus are being explored further with the view 
of overcoming some of the difficulties to which the 
newborn calf is subject. 

Summary, Feeding vitamin A at the rate of a 
million U-S.P. units daily to individual dairy cows in 
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the latter stages of gestation augmented significantly 
the vitaznin A conoentration in the blood and the livers 
of their newborn calves, but pasture grazings provid¬ 
ing an abundance of carotene in the prepartum diet 
of the dams, failed to effect an increase over that 
observed in calves from dams restricted to a standard 
winter ration. The explanation for these divergent 
results is obscure, but it is suggested that the placen¬ 
tal membrane may be more permeable to the ester 
form of vitamin A than to the alcohol form. This 
high initial vitamin A reserve in the newborn calf 
should have practical value in the maintenance of its 
postnatal health. 
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The Low Therapeutic Activity of Peni¬ 
cillin K Relative to That of Peni¬ 
cillins F, G, and X, and Its 
Pharmacological Basis 

Harry Eagle and Arlyne Mussblman 
The Johns Hopkins University and U. S. Public 
Health Service Venereal Disease Research 
Laboratory and Postgraduate Training 
Center, Baltimore, Maryland 

Commercial penicillin contains at least four molecu¬ 
lar species, identified as F, G, K, and X and differing 
from each other in the nature of the side group at¬ 
tached to a common nuclear structure (<9), These are 
known to vary significtintly in their bactericidal activ¬ 
ity in vitro. Thus, referred to penicillin G as 100, 
the relative activities per milligram of penicillins P, 
G, K, and X against Staphylococcus aureus are re¬ 
ported to be 90, 100, 140, and 56, respectively (1,550, 
1,667, 2,300, and 900 units/mg.) (7), In this labora¬ 
tory, crystalline samples of P, G, K, and X were 
found to have relative gravimetric activities in vitro 
J pt 82, 100, 120, and 140 against the C-203 strain of 


hemolydo streptococcus, and 53, lOQ, 76, and 60, re^ 
apeotively, against a cultured strain of Spirochaeta 
pallida (Reiter) (^). 

Subsequently, however, results obtained in Hie 
treatment of experimental syphilis indicated differ¬ 
ences in the relative activity of the several penioUlins 
in vivo far exceeding those hitherto observed in vitro. 
The curative dose (CD 50 ) of commercial penicillins, 
which probably consisted largely of penicillin G, had 
been found by Eagle, Magnuson, and Pleischman (.2) 
to be 1,650 units/kg. when given every four hours 
for 20 injections. Almost identical results were ob¬ 
tained by Pleming (4), using both commercial peni¬ 
cillin and crystalline G. However, with penicillin K 
similarly administered preliminary data provided by 
Chesney (J) and confirmed by Mahoney and Arnold 
(5) indicated that even 16,000 units/kg. were not 
curative. 

The obvious explanation for this marked discrep¬ 
ancy between the nctivities of penicillins G and -K 
seemed to be that penicillin K, despite its definite 
activity against cultured, lionpathogenic spirochetes, 
was relatively inactive against pathogenic S. pallida. 
An alternative, if less likely, explanation was that 
penicillin K might be excreted or destroyed in the 
body more rapidly than the other penicillins and 
would therefore be relatively ineffective not only in 
the treatment of syphilis but in other infectione as 
well. The data here presented indicate that this is 
in fact the case. Penicillin K disappears from the 
blood, and presumably the tissue fluids as well, far 
more rapidly than do the other penicillins; and the 
relatively small amount excreted in the urine suggests 
that it is inactivated in vivo to a greater degree than 
penicillins F, G, or X. Finally, corresponding to its 
pharmacologic behavior, and in complete agreement 
with the results in experimental syphilis (5, 9), it 
has proved approximately 9 to 16 per cent as active 
as penicillins F, G, or X in the treatment of experi¬ 
mental pneumococcus or streptococcus infections in 
white mice. 

Preliminary data indicate that the rapid disappear¬ 
ance of penicillin K from rabbit blood and its rela¬ 
tively low recovery in the urine are due to its inacti¬ 
vation by the circulating blood. In rabbits the inacti¬ 
vating agent appears to be a relatively thormolabile, 
nondialyzable constituent of plasma. It is not present 
in any of the highly purified protein fractions of hu¬ 
man plasma so far tested. 

Blood levels and urinary excretion m 
When rabbits were injected intramuscularly with crys¬ 
talline penicillins F, G, K, and X^ at equivalent dos- 

^ Tba foUowlng Crma made available aamples of ms- 
tall lue penicillin used in thie study; tlpjohn {B*)* Squibb 
I«derle (X>, and Abbott (K), Their cooperation is gi!atefq|& 
aclcDOwIedEM. 



lkg« <0.6 ]ng./k;g.)f essAntially aimilar blood levels 
#ere obtained with F, Otf and X. 

' With penieillin Kf on the other hand, the blood level 
fell far more precipitously than with the other three. 
Thus, one hour after the injection, the blood level in 
7 animals injected with K ranged between a minimum 
of < 0.02 and a maximum of 0.031 Mgyco., averaging 
approximately 0.02; while in 10 animals receiving the 
other three penicillins, the blood levels at one hour 
varied between 0.07 and 0.45 Mg./cc., averaging 0.23, 
or 11 times the average level of K. The length of 
time for which penicillin remained at a measurable 
level, e.g. 0.04 ^g./cc., averaged 45 minutes with peni¬ 
eillin K, and two hours with the other three peni¬ 
cillin s. 

The data on the urinary excretion of penicillin in 
rabbits showed equally pronounced difTorences between 
penicillin K, on the one hand, and the other three 
penicillins on-the other. The total cumulative excre¬ 
tion over a period of six hours in six rabbits receiving 
K varied between 18 and 42 per cent of the total in¬ 
jected and averaged 33 per cent; while in nine rabbits 
receiving penicillins F, G, and X the corresponding 
cumulative excretion varied between 39 and 100 per 
cent and averaged 74 per cent. 

Blood levels and urinary excretion in man. Results 
qualitatively similar to those in rabbits were obtained 
in six men injected with identical doses of F, G, K, 
and X (0.6 mg./kg.). With penicillin K, the blood 
penicillin level one hour after injection varied be¬ 
tween < 0.036 and 0.14 M-g./ec., averaging 0.08; the 
corresponding values in the same four patients simi¬ 
larly injected with G were 0.14 to 0,57, with an aver¬ 
age of 0.31 ^g./cc. In man, the length of time for 
which the blood contained measurable amounts of 
penicillin, e.g. 0.04 4g./cc., averaged approximately 
70 minutes in the case of penicillin K and was more 
than two hours with penicillin G. 

The differences in the urinary excretion of G and K 
in man were consistent and marked. In four patients 
injected with 0.6 mg./kg. of penicillin G, tlie cumula¬ 
tive percentages excreted in the urine in six hours 
were 96, 99, 73, and 99, the average being 91 per cent. 
When the same four patients were injected with an 
equal amount of K, the corresponding percentages 
recovered in the urine in six hours were 39, 31, 31, 
and 22, the average being 31 per cent. 

Therapeutic activity of penicillins F, G, K, and X. 
»n experimental infections in white mice* One would 
anticipate from the foregoing data that penicillin K 
would be relativdy inactive in vivo in any infection, 
and regardless of its bactericidal activity in vitro* To 
determine this point, mice heavily infected with pneu- 
moooeeus Type I and with Streptocoeous pyogenes 
were treated with varying doses of penicillins F, G, 


K, and X. The curative doses (CDso) penioilliiiB 
F, G, E, and X in pneumococcus Type I infection 
were, by the particular method of treatment us^ 
totals of 4, 3.4, 20, and 2.45 mg./kg., respectively. 
Expressed relative to G as 100, these are gravimetrie 
activities of 85, 100, 17, and 140. Penicillin K was 
thus one-sixth as active per milligram as penicillin G 
and one-eighth os active as penicillin K. The sample 
of penieillin K used in this experiment contained up 
to 10 per cent of some contaminating penicillin other 
than K. It follows that the therapeutic activity of 
pure K would have been even less than that observed. 

An even more striking difference between the activ¬ 
ity of K and the other three penicillins was observed 
in the treatment of streptococcal infections in mice. 
Against that same strain of streptococcus the relative 
activities of crytsulline F, G, K, and X in vitro had 
been found to be 82, 100, 120, and 140, respectively. 
Their curative doses (CD^o) in infected mice were 
2.6, 1.3, J4.9, and 0.5 mg./kg., or relative activities of 
50, 100, 9, and 260. Penicillin K was therefore only 
one-eleventh as active us penicillin G and one-thirtieth 
as ax^tive as penieillin X in vivo^ despite its high ac¬ 
tivity against the same organism in vitro. 

Practical implications. The strain of penioiUium 
most widely used at the present time in the commer¬ 
cial prod\iciion of penicillin is the Q'176 strain of 
Pcnicillium cdirysogenum. It is stated that up to 60 
per cent of the penicillins produced by this strain in 
the absence of specific precursor substances may be 
penicillin K. The present data indicate that, with 
“penicillin’^ containing such large amounts of K, the 
actual therapeutic potency in vivo may be far less 
than its activity in vitro, measured in staphyloooccidol 
units. With such penicillins, previously effective 
doses may be therapeutically inadequate, and larger 
amounts must he administered to achieve the same 
results. 

It is clearly desirable to modify the method of pro¬ 
ducing penicillin in order to minimize the proportion 
of K in the fllnal product. If a single molecular spe¬ 
cies of penicillin cannot be provided, whether F, G, 
or X, it would be desirable also to use methods of 
standardization which bear a more direct relationship 
to therapeutic activity than does the determination 
of bactericidal activity in vitro* The determination in 
experimental animals of either therapeutic activity or 
residual blood penicillin, e.g. one hour after the injec^ 
tion of a standard test dose, might suffice for this 
purpose. 

SUMMXEY 

One hour after the injection into rabbits or man 
of penicillins F, G, E, and X at 0.6 mg./kg., blood 
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levels of K were one-fourth to one-eleventh of those 
observed with the other peniciUins, and K persisted at 
demonstrable levels for relatively short periods. 

In both rabbits and man the recovery of K in the 
urine averaged 30-"35 per cent. Tl»is compares with 
an average recovery for F, O, and X of 74 per cent 
in rabbits and 91 per cent in man. 

In the treatment of experimental pnonraoooccal in- 
I'eetions In white mice, an impure preparation of K 
was oiie-sixtb iis active as O and one-eighth as active 
aa X. In the treatment of experimental streptococcal 
infections in white mice, a pure preparation of K 
was one-eleventh as active us G, and one-thirtieth as 
active as X. 

The above data suggest Uiat penicillin K is inacti¬ 
vated in the body to a greater extent and more rapidly 
than either P, G, or X, resulting in a far lower thera¬ 
peutic activity than would be anticipated from its 
baetoriciclal action in vitro. It seems clear that the 
amount of K in cointn(>rcial penicillin sliould be mini¬ 
mized; and it would seem (Uisiruble to standardize im¬ 
pure mixtures of penicillins for therapeutic use by 
some method other than their bactericidal activity in 
vitro. 
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Direct Culture of Rheumatic Virus ^ 

Wabd j. Mao Nkal, Katherine Wardell, Anne 
Blevins, and Mahckluj R. Pacis 
Department of Bacteriologyj New York Post-Graduate 
Medical School and Hospital^ Columbia Univer.Hty 

In March 1945 there was presented before the New 
York Pathological Society (d) a demonstration of 
specimens and a discussion concerning the production 
of Jionbacterinl oudocarditia of a verrucous typo in 
experirnenlal animals following the injection of peri¬ 
cardial fluid, whole blood, and blood plasma from 
patients with rheumatie fever, and the subsequent 
propagation of the supposed pathogenic agent or 
agents in embryonated eggs and transfer back to the 
email mammals to reproduce the disease. It was 

^ Aldf^d in piirt by GrantB No. 622 and No.* 523 of the Com¬ 
mittee on Therapeutic Kesenreh, Council on Pharmacy and 
ChemiBtry. American Medical Aaaoclatlon ; and by the Virus 
Reaearcb Fund of the Lambert Pbarmacal Company. 


recognized that vims diseases naturally present in the 
experimental animals may give rise to difficulty in 
interpretation of the morphological rcsulta, as had 
boon noted by Do Vecchi (3) and Andrei and Ravenna 
(1); hence the need of supporting evidence. 

J. L., girl aged 16, with severe rheumatic endo¬ 
carditis and pericarditis and temperature of 106.2®, 
was admitted to hospital on 12 January 1946. The 
plasma of lier blood, drawn that evening, was injected 
into five embryonated eggs on J3 January. Of these 
eggs, two died on the fii’st day, one on the fourth day, 
and two were killed on the sixth day, so that the result 
was briefly recorded as Dj - Dj - D 4 - Kg - Kfl. An¬ 
other specimen of plasma, taken on the morning of 
13 January and injected into five eggs on this day, 
gave the result Dj - - Kg - ; and the third 

specimen, taken on the afternoon of 13 January and 
injected without delay into five eggs, gave the result 
Da - D 2 “ Iv„ - - Kfl. On 14 January a fourth 

specimen, taken in the morning, supplied plasma for 
five eggs with the result - Dg - K^j - Kg - K®. A 
fifth specimen, token that afternoon, supplied plasma 
for five more eggs and resulted in Da - Dy - D^ - 
Ke-K,. 

None of these eggs showed any recognized patho¬ 
logical changes. The cxtraembryonic fluids were har¬ 
vested promptly and found bacteria free by aerobic 
culture. 

On 21 January the pooled fluids from the.se 26 eggs 
were used in part for the inoculation of rabbits and 
guinea pigs and later for inoculation of more embryo¬ 
nated eggs (see below). 

Meanwhile, on 15 January some of the citrated 
plasma saved from the blood drawn on 12 January 
was used for inoculation of the chorioallantoic mem¬ 
branes of five embryonated eggs, aged 9 days. All five 
of these eggs survived to be harvested on 18 January 
(Kg - Kj, - - K3), and all exhibited remark¬ 

able localized thickening of the chorioallantoic mem¬ 
brane and intense reddish-pink discoloration of the 
embryo proper. Aerobic bacterial cultures remained 
free from growth. One membrane of this lot was 
ground in a mortar and saspended in saline solution 
for inoculation on the chorioallantois of five addi¬ 
tional embryonated eggs on 29 January. All these 
survived to be harvested on 2 February (K 4 -K 4 - 
K^’-K 4 “K 4 ), and each exhibited a thickened chorio¬ 
allantoic membrane with local nodules and general 
reddening of the live embryo itself. 

The pooled fluids of the first 26 eggs mentioned 
above (21 January) were used in part for injec¬ 
tion into five eggs on 26 January, with the result 
Da “ D 3 - D 4 - Ka “ Kg. No pathological changes were 
recognized in these eggs. On 26 January, also^ thia 















same pooled fluid was ueod to inoculate the chorio- 
allantoio membrane of flve embryonated egga. The 
result was Kj-Ka-Ka-Kg^-Kg. All these eggs 
exhibited thickened membrane and reddened embryo 
at harvest on 29 January. One of these membranes 
was Ijound and suspended in saline solution for in¬ 
oculation onto chorioallantois of each of five embryo¬ 
nated eggs on 1 February the result being K 4 - K 4 - 
BI 4 - K 4 - K 4 . All five had thick lesions on the chorio¬ 
allantois and reddened embryo at harvest. 

A further specimen of blood, drawn from the 
patient on 24 January, supplied plasma for eg^ in¬ 
oculations on 26 January. This was injected into 
five eggs, with the result - Kg. One 

of these, dying on the fourth day, ejthibited a much 
thickened chorioallantois. The others were free from 
recognised gross alterations. Also on 24 January this 
same plasma was used to inoculate the chorioallantois 
in each of five eggs, with the result K^, - ■“ K^ - 

Kg-Kg. Each of these egg.s at harvest exhibited 
locally thickened membrane and diffuse redness of the 
embryo. 

The pooled cxtraembryonic fluid from the first 25 


eggs was used in part for intravenous injection into 
rabbits and intraperitoneal injection into guinea pigs* 
This experiment is to be reported elsewhere. 

The brief title of this note should not be misinter¬ 
preted. Hheumatiam is a clinical term which has been 
applied to diseases of diverse causation. Patient J, L. 
is suffering from a severe first attack of the rheumatic 
fever of adolescence with evidence of endocardial and 
pericardial inflammation, a disease entity recognised 
more or less definitely since the classical description of 
Bouillaud (<£). The observations reported here indi¬ 
cate that the blood of this patient has harbored on 
agent which has been propagated in embryonated eggs 
with the production of rather characteristic changes 
in the eggs. 
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News and Notes 


Editorial Announcement 

Next week Science will consist of only 32 pages. 
This reduction in sis^ is forced on us simply because 
wo do not have the paper for the larger journal our 
readers have come to expect. 

Paper supplies, which were scarce enough during 
the war period, have become even more scanty since 
controls on consumption were removed. 

Strikes in the various industries and services have 
further added to the acuteness of the scarcity, which 
is prevalent in all kinds of paper, kraft, newsprint, 
book, and coated stocks. If it were possible to bring 
you Science printed on wrapping paper, we would 
do it I 

Wo hope that the emergency will last only a few 
weeks, but actually ut this time, there is no buj*c way 
of predicting how long it will last. 

Some monthly scientific publications will not be able 
to print their Juno issues at the regular time and 
whether these numbers will appear in July or in 
August, no one is able to say at the moment, 

Emeat W, Goodpasture, professor of pathology and 
dean of the School of Medicine, Vanderbilt University, 
IJSrashville, Tennessee, has been selected as the 194fi 


recipient of the Pa^isano Foundation Award, euscord- 
ing to the Board of Directors of the Foundation, 
presentation of the $5,000 ctish award was made at 
an appropriate ceremony in Osier Hall of the Med¬ 
ical and Chirurgicul Faculty of Maryland, in Balti¬ 
more, on the uight of 15 May, when Dr. Goodpasture 
will speak on “Jiesearch and Medical Practice.” 

The Foundation, which was established in 1944 by 
the Williams and Wilkins Company, Medical Pub¬ 
lishers, of Baltimore, proposes to aid in any way 
possible the advancement of medical research, espe¬ 
cially research that bears promise of clinical appli¬ 
cation. For the encouragement of such research the 
Foundation has established the award as one of its 
activities. 

Dr. Goodpasture receives the award for his original 
development of the method for propagation of viruses 
in pure culture by inoculation of chick embryos and 
for his outstanding contributions to advancement of 
knowledge of the cell-parusite relationship in bac¬ 
terial and virus infection. 

Albert E. Wood, paleontologist, has been appointed 
assistant professor of biology at Amherst College, 
effective 16 April 1946. Dr, Wood bad been a geolo- 









gist with the U, S. Army Flood Control prior to enter¬ 
ing the Army in 1942. 

Felix Ehrenhaft, physicist, of Now York, has been 
asked to resume his former position as professor at 
the University of Vienna. This invitation, sent by 
the Austrian Minister of Education, was forwarded 
through the Chief of the Education Branch, U. S. 
Forces in Austria, The letter emphasized that the 
rights of Austrian professors, who had been dis¬ 
missed by the Nazis, will be recognized by the present 
Austrian Government 

Maj. Merrill Moore^ Medical Corps, has returned to 
the United States for a brief tour of duty after three 
years in the South Pacific and has been reassigned to 
foreign service as surgeon to the Nanking Headquar¬ 
ters Command. His address is APO 1)09, Postmaster, 
San Francisco, California. 

A. F. Hill, London, X. Lapicque, Pans, and L, A, 
Orheli, Moscow, have been made honorary members 
of the American Physiological Society. 

H. Munro Fox, F.R.S., chairman of the British Na¬ 
tional Committee for Biology, left England on 27 
March to make a tour of Europe in order to discuss 
with colleagnos on the Continent cooperation in bio- 
logical scietice and particularly the future of the 
International Union for Biology. 

Philip TF. West will leave in the middle of May to 
study with Dr. Fritz Feigl in Rio de Janeiro, Brazil. 
Dr. West will return this fall to resume his duties 
as head of the Division of Analytical Chemistry at 
Louisiana State University. During his stay in Rio 
de Janeiro he will collaborate on researches in Spot 
Test Analysis. The work will be conducted in the 
Laboratories of Mineral Productions of the Brazilian 
Ministry of Agriculture. 

Bart J. Bok, of the Harvard Observatory, gave the 
address following the annual initiation exercises of the 
Smith College Chapter of Sigma Xi on 10 April,- His 
subject was; '"Between the Stars.” 

Coh Francis E. Dieuaide, recently chief of the Trop¬ 
ical Disease Treatment Branch of the Surgeon Gen¬ 
eral’s OfiBc+i, has been named scientific director of the 
Life Insurance Medical Research Fund as of 1 April, 
with offices at 333 Cedar Street, New Haven 11, 
Connecticut. 

The Life Insurance Medical Research Fund was es¬ 
tablished in 1945 to make grants to universities and 
medical schools for research on diseases of the heart 
and related diseases. The Fund plans to make grants 
of more than $3,000,000 for this purpose over the next 
five years, A total of 147 life insurance companies in 
this country and Canada are supporting the Fund. 

Coincident with the announcement of Dv. Dieuoide’s 
apjkOintment, M. Albert Linton, chairman of the Fund, 


announced that the directors had approved a 
series of grants totaling $310,000 in support of re^ 
search work on diseases of the heart and related dis* 
eases at 27 institutions in this country and in Canada. 
This action brings the total of grants made since the 
Fund was organized to $436,000. Other applicktions 
are still under consideration. A$ scientific director, 
Dr. Dieuaide will investigate the applications for 
funds and make recommendations to the group's 
advisory council, 

Jsahelo Concepcion has written from the Philip¬ 
pines to Carey D. Miller, of the University of Hawaii 
Agricultural Experiment Station, Honolulu, as fol¬ 
lows : 

As you probably know, Manila is now a ghost city. 
There are no laboratories or UbrarioB that have survived 
tho destruction of the city. That is the reason why I 
am so far behind in nutrition literature, and I shall ap¬ 
preciate it very much if you can send me reprints of your 
work during the past five years and any other literature 
that will help mo in my studies on nutrition and particu¬ 
larly roferoncos on the vitamin content of foods, espe¬ 
cially on tropical foods. 

At present 1 am studying the adequacy of the food 
intake of our wage earners and also the incidence of 
dental fluorosis in tho Islands. I am very much inter¬ 
ested in the subject of biomicroscopy and its use in the 
early diagnosis of deficiency diseases. 

Dr. Concepcion k now professor of biochemistry in 
the College of Medioe, University of Santo Tomaa. 
His address is: 589 Zamora, Pasayj Rizal, Philip¬ 
pines, where he would like to receive reprints and 
books. 

Carl Chistaf Eosshy, of the University of Chicago, 
internationally famous meteorologist of Swedish birth, 
will serve as an expert at the newly founded Swedish 
Government Meteorological-Hydrographical Institute 
in Stockholm. 

Edvdn B, Wilson is returning to the United States 
from Glasgow. He was in residence at the University 
there from 1 October 1945 to 30 March 1946 to give 
the Stevenson Lectures on Citizenship. 

Jack A. Gerster has accepted the position of assis¬ 
tant professor of chemical engineering at the Univer¬ 
sity of Delaware. He was previously connected with 
tho Du Pont Company and spent a large part of 1944 
and 1945 on the Manhattan Project. 

Laurence H. Snyder, of the Ohio State Univwsity, 
addressed the Syracuse University Chapter of Sigma 
Xi on 19 April on the tqpic: "Human Heredity and 
Modern Life.” 

i 

John A. Flernmg, director of the Depextment 0$ 
Terrestrial Magnetism of the Oamegie Institfitlon 
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WiuMn^otif was elMed a member of tbe Norwegian 
Academy of Scienoes and Letters in its Section of 
Mathemartics and Natural Science on 22 March. 

Allyn C. Swinnerton, professor of geology at 
Antioch College, has been awarded the Legion of 
Merit by the War Department. His principal work 
while serving in the Signal Corps was in research 
and development relating to quartz crystals. 


$1,000 AAAS award given for the best scientific pa^ 
of the year. 

The Graduate School was created by the University 
of Utah Board of Regents to replace the Graduate 
Division, which has been administered by a faculty 
committee headed by Or in Tugman, head of the 
Physics Department. Dr. Tugman is retiring from 
the University faculty. 


Francis G. G'Uohriat, of Riverside College, Riverside, 
California, has been appointed chairman and head of 
the Department of Biology at Lewis and Clark Col¬ 
lege, Portland, Oregon. He will succeed Florence 
Peebles, who retires this year. 

Mont A, Caster has returned to the American Mu¬ 
seum of Natural History, New York City, as chair¬ 
man and associate curator of the Department of 
Insects and Spiders. 

Mobert N, Feinstein has joined the staff of the May 
Institute for Medical Research, Cincinnati, after four 
years in the Army. He will be in charge of the bio¬ 
chemical aspects of research at the Institute, 

Louis Jordan has been appointed executive secretary 
of the Division of Engineering and Industrial Re¬ 
search of the National Research Council. Mr. Jordan, 
trained initially as a chemist and metallurgist, was 
for many years a member of the staff of the metal¬ 
lurgical division of the National Bureau of Standards, 
directing research in chemical metallurgy and in heat 
treatment and elevated temperature service of metals. 
In January 1942 he went to the National Research 
Council and was responsible throughout World War 
II for the administrative organization and operation 
of the War Metallurgy Committee in all of its activi¬ 
ties as an advisory committee to OSKD and WPB in 
the fields of minerals and metals research and develop¬ 
ment. 

lAse Meitner, pioneer atomic scientist now teaching 
nuclear physics at Catholic University, Washington, 
D. C., has been elected to the Academy of Sciences 
of Oslo, Norway, the University announced recently. 
Dr, Meitner is on a month's lecture tour of colleges 
throughout the country. Her first lecture was in Cam¬ 
bridge, Massaohusetta, before the American Physical 
Society on 26 April. 

Henry Eyring, professor of physical chemistry at 
Princeton University since 1933, has been named dean 
of the Graduate School of the University of Utah. 
In addition to bis academic duties at Princeton, Dr. 
Eyring has been director of technical research insti¬ 
tuted at that University. Dr. Eyring is secretary of 
the Physical and Inorganie Section of the American 
Chemical Society, vice-president of the AAAS, and 
^airfiian of Section C. In 1933.Dr. Eyring won the 


Charles D. Michener has returned to the American 
Museum of Natural History, New York City, as asso¬ 
ciate curator in the Department of Insects and 
Spiders. 

Col. Richard P. Strong was awarded the Legion of 
Merit on 10 April. As director of Tropical MedioinCt 
Army Medical School, ho supervised and participated 
in the instruction of nearly 2,000 students, including 
medical officers of five Allied Governments and staff 
members of American medical colleges. 

Tibor Rado will become chairman of the Depart¬ 
ment of Mathematics nt Ohio State University, suc¬ 
ceeding John L. Synge, who has resigned, effective 
30 September, to head the Applied Mathematics Divi¬ 
sion of Carnegie Institute ol: Technology, Pittsburgh. 

Robert L. Usinger has resumed his work at the Uni¬ 
versity of California as assistant professor of ento¬ 
mology and assistant entomologist in the Experiment 
Station, with headquarters on the Berkeley campus. 
Ho was released from duty in Malaria Control, U. S. 
Public Health Service, on 30 April. 

Col. George W. Hervey, on duty in the Office of the 
Chief of Stiiff, War Department, since October 1944 
and previously attached to Headquarters, Army Ser¬ 
vice Forces, will go on inactive status on 13 June and 
join the administrative staff of the Surgeon General of 
the Army in a civilian capacity. 

ADnouncements 

The program in Agricultural Science, established at 
Yale University three years ago but delayed in its 
development because of the war, will be open to stu¬ 
dents at the beginning of the next academic year. This 
progi'am is designed to provide training in the sciences 
fundamental to agriculture for men planning to enter 
professional work in this field. The inoreaeing impor¬ 
tance of food production in a hungry world and the 
many technical problems which modern agriculture 
faces have resulted in a wide demand today for work¬ 
ers with a broad background of scientific training to 
serve in experiment stations, industrial laboratories, 
commercial organizations, and other agencies. Bueb 
training most men now seek in colleges of agriculture, 
but other institutions where adequate staff and faeili- 
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ties are available may well offer additional opportuni- 
ties for work of this sort. Yale is particularly well 
situated to undertake such a program. The first ap¬ 
pointment in what later bc^came the Sheffield Scientific 
School was that of a professor of agricultural chem¬ 
istry’', and from work thus begun developed the first 
agricultural experiment station in the country. Yale 
itself served for some years as a land-grant college. 

The curriculum being offered is one of several open 
to students who elect to major in the biological sci¬ 
ences. 11 includes work in English and a modern lan¬ 
guage and offers opportunity in each year for one 
nonseience elective. In the sciences, basic courses 
in botany, zoology, chemistry, physic.s, mathemalies, 
physiology, nutrition, genetics, and soil science arc 
required. In the last two years opportunity is offered 
for election among a considerable group of courses 
more closely related to agriculture, including ento¬ 
mology, mycology, plant pathology, economic zoology, 
parasitology, microbiology, plant and animal improve¬ 
ment, economic botany, plant ecology, agricultural 
economics, geography, and biometry. These courses 
will be given by men from various departments of 
the University, including the Schools of Forestry and 
Medicine. 

No work in the practical or educational aspects of 
agriculture is proposed, nor is there any attempt to 
compete in this field with the agricultural colleges. 
It has been felt that for most students who are going 
into tlie agricultural professions, a grounding in the 
basic sciences is the most important training to obtain 
during their undergi'aduate years. Where more tech¬ 
nical knowledge of agricultural materials and prac¬ 
tices is needed, this con be gained either in graduate 
work or by direct experience in the laboratory or field. 
It is hoped that the proposed program will encourage 
men of high ability and scientific interests to enter a 
professional career which needs such men but which 
has not heretofore attracted many students in non- 
agricult ural institutions.— Edmund TT. Sinnott (Yale 
University). 

A new foundation, The Meddcal Memorial Fund, has 
been organized to accept gifts from the public and 
to distribute its income to the various medical schools 
and research institutions. It receives its income 
largely from memorial gifts from the public. As each 
memorial gift is received, a dignified “Memorial Cer¬ 
tificate^’ is sent to the bereaved family to notify them 
of the gift. All gifts, whether $5.00 or $5,000, arc 
placed in a general fund to be distril)uted for research 
to various medical schools and research laboratories. 

The officers of the Fund are; Harlow Shapley, 
Ph.I)., chairman; Henry S. Simms, Ph.D., president; 
Bussell L. Cecil, M.D,, vice-president; J. Murray 
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Steele, M.D., vice-president; Marvin E. Thompson, 
Ph.D., secretary; Guy Emerson, treasurer; J. Murray 
Steele, M.D., medical director; and John V. Dnncan, 
counsel. 

Distribution is determined by a scientific committee 
aided l)y various subcomuiittees and special consul¬ 
tants. A total of about 50 medical scientists coop- 
erat(5 in making decisions concerning the disbursal of 
gi'iuits. Members of the Scientific Committee include; 
J. Murray Steele, M.D., chairman; A. J. Carlson, 
Ph.D.; Russell L. Cecil, M.D.; Harry Goldblatt, M.D.; 
Theodore G. Klumpp, M.D.; Chauncey D. Leake, 
Ph.D.; William deB. MacNider, M.D.; Marvin li. 
Thompson, Ph.D.; Henry S. Simms, Ph.D.; D. D. van 
Slyke, Ph.D.; A. Ashley Weech, M.D.; and George H. 
Whipple, M.D. 

It is (‘.stimated that $5,000,000 to $10,000,000 per 
year could be profitably added to the support of med¬ 
ical research at this time. Medical Memorial Fund is 
conducting a campaign to raise as mucli of this as 
p(»ssible. Gifts can be made at any time throughout 
the year. All scienti.sts and physicians of the country 
who arc interested in an expansion of the medical 
research program, which will permit greater attention 
to the cardiovascular-renal diseases, to aging, and to 
arthritis and rheumatism, should aid the Fund not 
only by personal gifts but also by advising their 
friends and patients to make contributions. 

Gifts and requesls for information should be ad¬ 
dressed to: Medical Memorial Fund, 660 West 165th 
Street, New York 32, New York. 

Additional information on prewar and wartime pro¬ 
duction of synthetic emulsifying agents, wetting 
agents, detergents, and soap substitutes by the I. G. 
Farbenindustric plant at Hoechst, Germany, is now 
available to the public, according to the Office of the 
Publication Board, Department of Commerce. 

Data on the German developments, gathered by the 
Combined Intelligence Objectives Subcommittee, are 
contained in a 38-pnge report, PB-6684, available 
from OPB on order (photostat, $3,00; microfilm, $.50). 
The report is one of several on the same subject on 
sale by OPB. 

Tlie chief organic detergents and emulsifying agents 
made at the Hoechst plant before the war were “Ige- 
pons,*’ derived from oleic acid or substitute materials, 
and “Igepiils,” based on ethylene oxide, which was 
produced from acetylene generated from calcium car¬ 
bide. “Igepons” were used as leather assistants, wash¬ 
ing and softening agents, and detergents. “Igepals” 
were used as industrial soap substitutes, for washing 
and soaping vegetable fibers, as dyeing assistants, 
detergents for wool, emulsion breakers for the petro- 



May it; W|6 

leum industry^ textile lubricating oils, and for other 
purposes. 

Of the two types, the '‘Igopals’^ were considered 
superior for use with bard water. The “Igepals*' 
allegedly were superior also to soap in this rew]»eet. 

Waifiine developments included detergents of the 
alkyl-aryl-sulfonate type and emulsifying agents and 
detergents from Fischer-Tropseb oils. 

“Emulphor STH” and “Einulphor STX/^ derived 
from “Mersoi,” made from by-products of the Fisebor- 
Tropsch synthesis of bydroearbons from coal^ proved 
valuable for drawing of metals. Tlie Germuus claimed 
that their use eliminated some of the iiitcmu’diatc 
heat-treating operations and, in many cuses, the Par- 
kerizing prorevss employed in /uetal working. 

PB-6684 contains details on types of emulsiilcrs, 
wetting agents, and detergents produced, raw mate¬ 
rials used, and methods of manufaeture. 

Mail orders for the report should be accoiiiponied 
by check or money order, payable to the Treasurer of 
the United States, and should be addressed to tht^ 
OfiDce of the Publication Board, Departmeiit of Com 
merce, Washington 25, D. C. 

Eli Lillyj president of Eli Lilly and Company, hiis 
announced the purchase of government owned facili¬ 
ties and the Stokely Foods buildings, at West Morris 
Street and Kentucky Avenue, Indianapolis, Indiana. 
These were formerly used by the Curtiss-Wright I'ro- 
pellcr Division. These buildings, to be known as the 
Kentucky Avenue Plant of Eli Lilly and Compmiy, 
cover some 26 acres and include a five-story reinfor^id 
concrete manufacturing building, two one-stcjry manu¬ 
facturing buildings, two office buil<lings, and two 
power plants conveniently near facilities of the Belt 
Railroad. The combined plants will give Eli Lilly 
and Company an additional 1,000,000 square feet of 
usable floor space. 

Th^ Department of Geology at Syracustf University 
is joining with Cornell College, Iowa, in conducting 
summer field courses at Comp Norton in the Wind 
River Mountains of Wyoming. The field camp has 
been operated by Neil A. Miner, director, since 1940, 
but this is the first year that Syracuse University has 
been a joint sponsor. Dr. Miner continues as director, 
with the staff consisting of Earl T. Apfel, David M. 
Delo, and Robert 0. Bloomer. 

Several field courses in geology are offered, includ¬ 
ing an elementary course in field methods involving 
the preparation of a geologic map and a comprehen¬ 
sive report on a selected area* A second course, desig¬ 
nated “Field Problems in Geology,^' is open only to 
those who have had a field course in geology or its 
equivalent in practical field work. Field research 
may also be carried on either for the preparation of 
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a thesis or for purposes of publication. There are 
two camp sessions, 1-28 July and 1-28 August, re¬ 
spectively. Students may register for either or both 
terms. 

Camp Norton is located about 17 miles northwest 
of Dubois and 94 miles northwest of Lander, Wyo¬ 
ming. Additional information may be secured by 
writing Dr. Nell A. Miner, Director, Cornell College, 
Mount Vernon, Iowa, or The Department of Geology, 
Syracuse University, Syracuse 10, New York. 

The Virginia Polytechnic l7isiitute Chapter of the 
Socitily of Sigiua Xi. at a meeting held 16 April, 
initiated two projects designed to encourage research 
at the institution. The first of these was the setting 
up of a rcs(;arcli prize consisting of the V.P.I. Sigma 
Xi Gold Medal, to be awarded each year for the best 
piece of research produced by a member of the staff 
or a graduate student in any of the Helds recognized 
by the Society. The recipient of the prize will be 
selected by a committee from an outside institution. 

The second project initiated was the establishment 
of a series of research seminars for the Chapter mem¬ 
bers and invited guests, at which will be presented 
and discussed the current researches on the campus. 

The Ohio Academy of Science met at Ohio State 
University on 8-4 May for its first meeting since the 
close of the war. Last yearns event was canceled 
because of travel restrictions. The annual dinner 
was held on Friday, 3 May, in the Faculty Club, where 
the group heard the presidential address of J. Ernest 
Carman, of Ihe Department of Geology at Ohio State. 

Research personnel in industry and college teachers 
are invited to attend a graduate conference at the 
Agricultural and Mechanical College of Texas, de¬ 
voted to the behavior of mass spectrometers, electron 
microscopes, and other electronic devices whose opera¬ 
tion depends on the action of electron or ion beams. 
The lecturers for the conference will be Ladislaw Mor¬ 
ton, of the Division of Electron Optics of Stanford 
University, formerly with the Radio Corporation of 
America, and John A. Hippie, of the Westinghouse 
Research Laboratories, in charge of the development 
of the Westinghouse Mass Spectrometers. 

The conference will be conducted by the Electrical 
Engineering and Physics Departments of A. & M. 
College for a period of three weeks. Dr. Marton will 
lecture from Monday, 24 June, through Saturday, 6 
July. Dr. Hippie will commence his lectures Mon¬ 
day, 1 July, and will conclude them Saturday, 13 July. 
During the second week of the conference both Dr, 
Marton and Dr. Hippie will be lecturing. While it 
is expected that the entire three weeks of the confer¬ 
ence will provide a somewhat unified treatment of the 
more recent advances in the whole field of electron 
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and ion ballistics, indiTiduals are welcome to attend 
the conference for shorter periods of time. Persons 
primarily interested in electron optical theory, but 
not especially interested in mass spectroinelry, could 
profitably attend only the first and second weeks of 
the conference, while those primarily interested in 
problems connected with the operation of mass spec¬ 
trometers could enter the conference the second week 
and remain through the third week. The conference 
coincides with the last half of the first summer term 
of the College, enabling anyone wishing to remain to 
carry a full load in the regular program of tlie second 
term commencing 15 July. 

A matriculation fee of $8.00 will be charged for 
the course, and a medical fee of $1.50 for the period 
will also be collected. 

Persons desiring further information on the con¬ 
ference or accommodations are invited to write J. G. 
Potter, head of the Department of Physics, or M. C. 
'Hughes, head of the Department of Electrical Engi¬ 
neering, Agricultural and Mechanical College of 
Texas, College Station, Texas. (College Station may 
be reached on the Southern Pacific or Missouri Pacific 
Bailroads via Dallas or Houston.) 

Grmt$ up to $10,000 a year for five years to aid 
research in agricultural chemistry are being offered to 
universities and other nonprofit re.search institutions 
throughout the country by the Herman Praseb Foun¬ 
dation for Chemical Research, it is announced by the 
United States Trust Company of New York, trustee 
the Foundation. 

Recipients of the grants, which will be made for 
the five-year period beginning 1 January 1947, will 
be chosen by the trustee with the advice of the Amer¬ 
ican Chemical Society. The amount allotted in each 
instance will depend on the nature of the project 
concerned. 

Designed to stimulate research which will be of 
practical benefit to the agricultural development of 
the United States, the grants are made every five years 
from a trust fund set up under the will of Elizabeth 
Blee Frasch in memory of her husband, Herman 
Frasch, chemist, who invented the process of mining 
sulphur by steam and who was for many years presi¬ 
dent of the Union Sulphur Company. 

Applications tor grants must be submitted before 
1 July. Each application should describe the research 
project the institution desires to undertake, the facili¬ 
ties available for carrying out the project, the quali- 
fleations of personnel to be assigned to it, the antici¬ 
pated time for completion, and an itemized estimate of 
annua) expenditures for salaries, apparatus, supplies, 
(Otc. 

Proposals are to be sent in duplicate to the United 


States Trust Coxtipany of New York, 49 Wall Street, 
New York 6, New York. 

On 28 May at 10:00 PM,, Eastern Daylight Time, . 
Columbia Broadcasting System will present a full 
hour of radio time, ^'Operation Crossroads.” Aside 
from Vice-Adm. W. H. P. Blandy, who will speak 
from his flagship eu route to Bikini, participants will 
include Prof. Einstein and the tail-gunner of the B-29 
that devastated Hiroshima; Cdr. Harold E. Stassen 
and a Minneapolis woman who lost three sons in the 
war; Harold C. Urey and a college freshman; Lt. Gen. 
George Kenney, U. S. Air Forces, representative to 
the United Nations’ Military Staff Committee, and a 
worker at the Otik Ridge, Tennessee, atom plant. 
These people will speak from the auditorium of the 
Library of Congress, as will former Secretary of the 
Interior Harold C. lekes; United Nations Assembly 
Delegate Archibald MacLeisb; Associate Supreme 
Court Justice William 0. Douglas; Senator Brien 
McMahon, chairman of the Senate Atomic Energy 
Committee; Representative H. Jerry Voorhia; Secre¬ 
tary of Commerce Henry A. Wallace; and Mrs. Wen¬ 
dell Willkie. 

Present for the event at the Library of Congress 
will be an audience of distinguished statesmen, edu¬ 
cators, scientists, military leaders, writers, diplomats, 
and representatives of the world press. 

Eight honorary degrees of Doctor of Science were 
awarded at the eluding exercises of the Sesqui- 
centennial Celebration of the University of North 
Carolina, Chapel Hill, on 13 April, Jesse Wakefield 
Beams, William Walter Cort, Edwin Broun Fred, 
Hugh Jackson Morgan, Gkjorge Braxton Pegram, 
James Stevens Simmons, William Ray Tidiaferro, and 
Robert Sessions Woodworth were the recipients. 

The semiannual meeting of the Paleontological JBff- 
search Institution took place at its headquarters in 
Ithaca, New York, on Saturday, 6 April. 

Announcements were made of; (1) the completion 
of Bulletin of American Paleontology t Vol. 29, No. 
116, on “Ordovician Cephalopoda of the Cincinnati 
region,” by R. H. Flower, a publication consisting of 
656 pages and 50 full-tone plates; (2) the beginning 
of press work on the Jackson Eocene molluecan mono¬ 
graph, with 66 full-tone plates; (3) the availability of 
G. W. Sinclair’s article in Palaeontographica Amer¬ 
icana on “Canadian Platystrophias”; and (4) the pur¬ 
chase of 20 volumes of Reeve’s Conchologia Iconica 
(said to be complete). 

The Institution is unfortunately obliged to postpone 
the duplication of the present plant because of labor 
conditions and the impossibility of obtaining suMoient 
building materials. 




itcce&t Deaths 

Sioward de Forest, emeritus professor of botany at 
the University of Southern California, died on 4 April 
in ]u 08 Angeles, California. 

Alexander A. Baikov, 76, Russian metallurgist and 
a vice-president of the Academy of Sciences, USSR, 
in 1943, died on 7 April. 

William Waddell Duke, 63, known for his allergy 
research, died on 10 April in Kansas City, Missouri. 

Rafael Requena, 66, Venezuelan archaeologist and 
anthropologist, died on 20 April in New York City. 

Fred M. Header, 70, bacteriologist who figured in 
the investigation which led to the isolation of ‘‘Typhoid 
Mary,” the classical example of a typhoid carrier, died 
on 26 April in Detroit, Michigan. 

William Orrin Emery, 83, organic chemist and ama¬ 
teur botanist, was found dead on 7 May, in Fairfax 
County, Virginia. Dr, Emery was the object of un 
extensive search when he did not return from a field 
trip. 

Glacial Map of North America 

The publication of the Geological Society of Amer¬ 
ica of the Glacial Map of North America {Science, 
1041, 93, 303-305) is the fruit of three years of coni- 
pilation and cooperative effort by a committee of 
geologists and a two-ycor publication process under 
wartime difBoulties and restrictions. 

The map is published in two sheets, together mea¬ 
suring 79 by 62 inches, and is drawn on a scale of 
72 miles to the inch. It is the first map to represent 
the Pleistocene glacial features of the whole of North 
America on any but a very small scale. Published in 
23 different color conventions, it represents North 
America from the Aleutians and Bering Strait to Ice¬ 
land, and from the North Pole to Cape Hatteras and 
Los Angeles, Major topographic features are shown 
by form lines on the land and on the sea floor. In 
this way the relation of the glaciated areas to high¬ 
lands and to oontinentai shelves is brought out. 

Areas glaciated during each of the four Pleistocene 
glacial ages, and during the sub-ages of the last glacial 
age, are differentiated in color wherever a basis for 
differentiation exists. End moraines are shown indi¬ 
vidually. The extent of glacial lakes, regions over¬ 
spread by interglacial and postglacial seas, and ex¬ 


isting glaciers are shewn areal conventions, Strisr 
tions, drumlins, eskers, boulder trains, outlets of gla¬ 
cial lakes, and locations of exposures of fossil-bearing 
interglacial deposits are among the features shown by 
appropriate symbols. 

Additional detailed information is furnished by 
more than 150 footnotes printed on the face of the 
map. A number of inset maps are included, among 
them a map showing the distribution of loess in cen¬ 
tral United States. 

The work as a whole has been designed to provide 
a continental view of the extent of glaciation and the 
distribution of glacial features, instead of focusing 
attention principally on the southern sector of the 
North American glaciated region, as has been done 
in the past. 

The map constitutes Part 1 of the Geological So¬ 
ciety's Special Paperti Series, No. 60; Part 2, issued 
with the map, is a 40-page pamphlet containing ex¬ 
planatory notes and a selected bibliography of North 
American glacial geology. The map and pamphlet 
ai’e issued free to Fellows of the Geological Society 
and are sold to others at a price of $2.00 by the So¬ 
ciety (419 West 117th Street, New York 27, New 
York). 

Compilation and editing of the map are the work of 
a committee of American and Canadian geologists, set 
up late in 1939 by the National Research Council, as 
follows: R. r. Flint (chairman), W. C. Alden, E. T. 
Apfel, H. S. Boatock, S. R. Cupps, J. W. Goldthwait, 
L. M. Gould, G. F. Kay (dcctuised), M. M. Leighton, 
Frank Leverett (deceased), Paul MacCIintock, D. A. 
Nichols, G. W. H. Norman, F. T. Thwaites, G. W, 
White, and G. A. Young. 

Governmental agencies that cooperated in the as¬ 
sembling of data include the U. S. Geological Survey, 
the Bureau of Geology and Topography (Canada), 
and various State and Provincitd geological surveys. 
The base and first draft of the final map were pre- 
j)ared in Ottawa under the supervision of the Bureau 
of Geology and Topography (Canada). 

Funds for compilation and drafting were provided 
by the National Research Council, the American Geo¬ 
graphical Society, and the Geological Society of 
America. 

The map, the implied correlations, and the accom¬ 
panying bibliography represent the latest available 
information and the best judgment of the c<»mpilers. 
They are expected to provide a firm basis for further 
field studies, which should make it possible in time 
to construct an improved and more nearly complete 
glacial maj) of North America .—Richard Foster Flint 
(The Geological Society of America). 




The Lifwynn Eye-movement Camera 

Hans Syz 

The Lifu'ynn Foundation^ Westport, Connecticut 

In connection with the investigation of behavior 
disorders carried on by the Lifwynn Laboratory, ac¬ 
curate photographic recordings of eye movements were 
a specific n^wisite. After surveying tlie field and 
experimenting with eye-move meat cameras constructed 
, by other laboratories, it was found desirable to develop 
an apparatus which would moot our special needs, 
namely, the simultaneous recording of the horizontal 
and vertical components, the velocity and exact course 


Kio, 1 

of motion, and the position and duration of the fixa¬ 
tions. It was important not only that these features 
be recorded simultaneously but also that they be re¬ 
cordable on a single frame and that a quick and easy 
analysis of each experiment be possible without cal¬ 
culation or other complicated procedures. 

The Lifwynn Eye-movement Camera, as shown in 
Fig. 1, was devised and built by Dr. Henry Roger in 
his laboratory at Sandy Hook, Connecticut. Mr. 
Charles Robinson assisted in the development and 
construction of the olectrioal features, to be reported 
in detail in a future communication. The writer par¬ 
ticipated regularly in the discussion of the distinctive 
features required to be incorporated in the camera 
.and in progressive experimentation with it 

The apparatus consists of throe major parts; a 
uamera with film magazine and frame-changing device, 
a light source, and an deotrical control unit All 
.Sparta of the apparatus are inietroonneeted by electrical 


cables. These are operated and controlled from a 
central electrical control panel. 

The camera incorporates the principle of a still 
camera and uses 35-mm. motion-picture film. The 
frame size is 18 x 24 mm.—that is, the same as is 
used in regular sDent motion-picture cameras. The 
frame change is activated by a pulldown, operated 
by a solenoid which is an integral part of the mecha¬ 
nism itself. The frame change is timed to take effect 
automatically once every second, but by manual con¬ 
trol a longer exposure may be obtained. 

The frequency of exposures varies from 5 to 30 per 
second. These frequencic^s were chosen arbitrarily 
following a number of experiments which showed that 
these rates were most likely to permit an adequate 
analysis of the photographic impressions. However, 
the number of exposures may be increased to 60 per 
second and even more if this should seem desirable. 

The accuracy of the time intervals between the 
exposures is quite reliable. It is achieved by an elec¬ 
trically controlled stroboscopic device which lights up 
a flash lamp at intervals as set by a dial on the con¬ 
trol panel. 

In order to register the sequence of the eye move¬ 
ments and the duration of the fixations, a rotating 
dial is employed through which the flashes are pro¬ 
jected on the cornea and from there reflected into the 
camera. The dial, moving clockwise, shows the chang¬ 
ing positions of its bar, which can be analyzed readily 
on tJie pbotograxa. 

In order to secure sharp photographic impressions 
of this dial on highly sensitized photographic emul¬ 
sions a very short exposure is required. The powerful 
light source needed for this purpose was secured by 
employing a flash tube controlled by a thyratron tube. 
Disturbing effects of the light flashes are obviated by 
means of an ultraviolet filter placed in front of the 
light source. 

With regard to its duration, the experiment can be 
accurately timed within ^seconds or minutes by a syn¬ 
chronous timer which not only controls the experimen¬ 
tal period but also actuates the shutter in the camera, 
the frame-changing device, and the dial that rotates 
in front of the light source. It was found advisable 
that a single turn of the dial, adjusted to one revolu¬ 
tion per second, be registered on a single frame to 
avoid crowding the pbotogram and making analysis 
diftcult. If, however, one desires to obtain an over-all 
picture of a subject’s eye movements, it is possible to 
register a longer period on a single frame. 

A projection device permits one to eupeidinpo$e 
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several frames and also to superimpose the track of 
the eye movements upon the picture which the subject 
may be asked to observe during the experiment. 

The registration and analysis of eye movements were 
undertaken as part of the study of the physiological 
modifications occurring in two forms of attention or 
adaptation investigated by Burrow and his co-workers. 
The investigation was undertaken especially with re¬ 
gard to disturbances in attention, as we found that a 
primary deflection in the process of altcutiou wtis an 
invariable accompaniment of disorders of behavior, 
both individual and social. We had previously found 
specific alterations of the respiratory function (J) 
and of the electroencephalic potentials (if, H) to be 
concomitant with these modifications in attention and 
behavior. These instrumentally measurable and veri¬ 
fiable aspects confirm the distinction made between the 
two types of attention: (a) ditention, as seen in “nor 
mal” as well as in neurotic behavior, and (b) cotentiony 
which represents the organism's primary phylobioh 
ogy or its healthy basis of orientation. 
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laactivation of Peaicillin by Zinc Salts 

Hans Eisner 

Instituio AndromacOf MonievideOf Uruguay 
Bernarik) Porzecanski 

Instituto de Higiemj FacuUad de Medicina 
de Montevideo 

The Oxford investigators and others have reported 
that penicillin is inactivated by contact with various 
heavy metals.- 

In connection with experiments to determine quan¬ 
titatively the influence of certain pure metals and 
their salts, we found that the time needed to inacti¬ 
vate the penicillin is quite different for the various 
metals and salts. The inactivating process depends on 
different factors and generally takes several days to 
complete. Zinc salts (*.a. sulfate, acetate, chloride, 
oxide), however, showed an exceptional beliavior in 
our experiments and inactivated penicillin in a short 
time. That this particular action of the zinc salts, 
even in such a low concentration os that used under 
the conditions of our experiments (1/300-1/60 M) 
has no perceptible baoteriostatie effects calls for spe¬ 
cial attention. The inactivation with a well-defined, 
inorganic, easily sterilizable, and stable substanoe, 
such as zinc salts, seems to ns to be preferable in 
some cases to procedures with enzymes or other or¬ 


ganic compounds*, at least, this method may be of 
interest as a complement or control of another base. 
The zinc inactivation method is quite useful to us in 
determining the effects on penicillin of metals and 
tlicir salts, particularly because in the presence of 
these Bubstuaces the use of enzymes sometimes offers 
serious difficulties. This prcliuiirmry report of the 
‘^Zn-inactivation rneUiod" may be valuable in cases 
where usual inactivators have thus far been employed. 

Expekimental Technique 

Penicillin: We employed commercial penicillin- 
sodium of several munufucturers. 

Test organism: The 11 strain of the Oxford inves¬ 
tigators or another coagulase positive strain of 
Staphylococciui aureus sensitive to ])enicillin was used. 

Inoculum: Culture media were inoculated with 3 
drop.s (3/50 ml.) of a 12- to 18-hour broth culture. 

Culture media: For the serial broth dilution method 
we used iufusiou broUi (meat infusion and peptone), 
adjusted to a reaction of about pH G.5±, distributed 
as a routine ia small test tubes, 2 cc, for each tube. 
For tlie Oxford cup method we have employed ordi¬ 
nary nutrient agar (the same infusion broth solidified 
with 2i j)er cent agar). 

Zinc sulfate: Sterile solutions in water of ZuSO^ • 
7 II 1 .O, 5, 10, 25, and 60 per cent, were employed. 

Procedures: The inactivation of penicillin by zinc 
sulfate Cfin be studied by various simple and satisfac¬ 
tory routine procedures. 

In the Oxford cup method, to each cubic centimeter 
of nutrient agar, melted and seeded with Staph, 
aureus, 1/60 ml. of one of the zinc sulfate solutions 
is added acooj-ding to the desired concentration. We 
use for this purpose a capillary pipette, standardized 
to 1 drop = 1.50/ml. The agar is poured into plates, 
and the glass cups arc placed on the agar and filled 
with the penicillin solution to be studied. Incubation 
is at 37°. The inactivation of penicillin is recognized 
by bacterial growth throughout the whole plate. 

An inverted cup assay is as follows: To nutrient 
agar melted and seeded with Staph, aureus, as already 
described, the desired amount of penicillin 8o]utii>n 
is added. The mixture is poured into plates; glass 
cups are placed in the agar and filled with the coite- 
spouding zinc sulfate solution. Penicillin inactivation 
is judged by observing a zone of Staph, aureus grow¬ 
ing around each cup. On the rest of the plate there 
is no bacterial growth. 

The broth dilution method consists of adding 1/60 
ml./Cc. of one of the zino sulfate solutions to a single 
tube with penicillin Bolution in normal saline or pure 
water, alone or with body fluids. Incubation is at 37°. 
After adequate time (12-24 hours or more), serial 
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diiutions are made out of this tube, and Staph, aureug 
added to each of these. Incubation ia at 37^. 

A control tube of penicillin solution without zinc 
sulfate, stored at 37°, during the same time, is used 
for comparative moiiauring of the penicillin potency 
in serial dilution. 

Another assay is as follows: Each tube of a range 
of graduated penicillin dilution is inoculated with 
Staph, aureusf and zinc sulfate solution is added to 
the tubes immediately (or after a longer or a shorter 
time). After some hours (4 or more) the tubes are 
03 cainined for evidence of growth (reading turbidity). 

Discussion 

In the inactivation of penicillin by zinc salts are 
involved factors about which wo will report in detail 
later. Thus far our results seem to indicate that 
penicillin inactivation by zinc sulfate is closely simi¬ 
lar in its C()urse to the penicillinase inactivation proc¬ 
ess. In both cases, curves which derive from the rate 
of inactivation significantly differ from the straight 
line. 

In the zinc inactivation method, pH and zinc oon- 
oentration are of primordial importance. The in¬ 
activation rate increases with the concentration of 
the zinc sulfate employed. When strong zinc sulfate 
solutions arc used, their possible antibacterial effect 
must be considered. Concentrations of 1-6 mg./cc. 
liquid medium, as used by us, have no bacteriostatic 
action in our experiments. Lower concentrations have 
slow or no penicillin inactivation effect at all. Here 
it will be of interest to mention that very low quanti¬ 
ties of zinc sulfate (1-3 mg./litor) had even been 
recomuicnded for the stimulation of the penicillin 
production. 

A pH between 6 and 6,8 is preferable for the in¬ 
activation process and also appropriate for the 
staphylococcus growth. The broth used by us allowed 
concentrations of 1-5 mg. of zinc sulfate per cubic 
centiinetei without need for pH correction. It should 
be noted that in using the zinc concentrations recom¬ 
mended by us, especially the higher ones, zinc hydrox^ 
ide may be precipitated out. This does not affect the 
inactivation*process; neither does the zinc hydroxide 
seem to precipitate or adsorb any appreciable quan¬ 
tity of penicillin. On account of tills we use in 
dilution tests the clear supernatant fluid, oven though 
the same results may be obtained using the fluid with 
the suspended sediment. Under the conditions of our 
experiments, 1-6 mg, zinc sulfate inactivate in a few 
hours (13-24 hours) concentrations of the order of 
100 units of penicillin. We have obtained the same 
results whether serum (human), blood (rabbit) or 
agar were in the medium. This fact, we believe, makes 
the zinc inactivation method suitable for culturing 
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blood and other body fluids eonUbdjq^ peuieillm, {oa^ 
the sterility test of penicillin powder, and, periiaps 
also, a valuable aid in i>enioiIliu assay in mixtures of 
penicillin with other germicides. 

Up to the present, as a result of these studies, we 
cannot say anything substantial concerning the under¬ 
lying mechanism of the penicillin iuaotivatiom A 
purely chemical reaction is highly improbable, con¬ 
sidering the amounts of zino salt in relation to peni¬ 
cillin used. 

A Note on Staining Plasmodia 

A. W. IlATCIilFFB 

Department of Pathology, St, Mary*8 Hospital, Inc,, 
and Department of Biology, EvaTMVille College 
Evansville, Indiana 

Keview of the historical background of malma has 
suggested that our conception of plasmodial staining 
reactions may be incomplete (3). The following ob¬ 
servations have heightened this impression; 

(1) Blood infected with P, vivax^ (produced clinical 
Olid typically smear-positive malaria upon therapeutic 
inoculation), smeared and stained with Wright's stain, 
was examined by various technicians and by consultant 
malariologisi without recognition of the plasmodium. 

(2) Similar blood showed numerous intraerythro- 
cytic organisms, some of which were actively motile, 
but freshly made and stained smears were searched 
by a college class in parasitology without demonstra¬ 
tion of a single typical parasite. 

(3) Smears of blood containing numerous parasites, 
P. vivax (which stained readily when first smeared in 
Texas), could not, after transportation to Indiana, be 
stained to show organisms of diagnostic acceptability. 

It appeared in this light that solution of the problem 
of staining these organisms was essential and pre¬ 
requisite to progress in morphology and also might 
bo helpful in the ancient and recurring problem of 
smcar-negativo patients progressing to necropsy dem¬ 
onstration of plasmodia. 

Representative of the current concept is the follow¬ 
ing: ^^The dilution of the stain and time required for 
fixing and staining may be varied considerably without 
changing the quality of the result very much. The 
pH of the buffer, age of smear, and brand of stain 
used are important factors which determine the quality 
of the result” ( 2 ). Recommendations as to pH rang| 
from 7.2 to 6.4. It is indicated that older smem ^ 
quire a lower pH and may require somewhat 
staining time, and that alkaline buffer produo^ a dmde 
smear while acid buffer produees a smear. , 
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iziTvoentydaTi the apeeifla suggeBtloiil for stain- 
ii^ old bbod 61x03 seezna to be ths method of Daniels 
(1007) whioh^ as outlined by Craig (1), calls for a pre¬ 
liminary acid*aioohoi bath followed by washing and 
staining in the usual manner. Bepeaicd trial of these 
methods did not give the desired result. While the 
gross appearance of the stained smear is more red 
with an acid buffer in the range mentioned and darker 
bine with an alkaline buffer, the red was chiefly that 
of eosin and the blue largely the result of precipitated 
stain. Our problem was particularly one of failure 
to obtain (red) staining of the chromatin. Micro¬ 
scopically, despite the red cast with acid buffers, it 
was the blue which seemed to stain the nuclei of the 
leucocytes, rather than the azure components of tlie 
stain. 

This recalled that hematoxylin, also a nuclear stain, 
is retarded by acid and precipitated by alkali. More¬ 
over, its staining action is hastened by preliminary 
rinse of tissue sections in the alkaline bluing bath. 
Trial of Wright's stain showed clear blue in acid solu^ 
tion but pui'ple with a slight precipitate in alkaline 
solution. Methyl green was blue in acid but purple 
in alkaline medium. Azure II showed little change. 
Azure I and Azure B showed darker blue in the acid 
solution. 

On this basis it seemed that azure-staining of the 
chromatin might be improved and undue precipitation 
avoided by using alkali as a preliminary bath rather 
than as a medium for the stain. 

Actual use has verified this principle in several 
recent clinical cases where typical plasmodia could not 
be found by routine strain but were present, numerous 
and well stained after the procedure described. 


Sodium carbonate and ammonium hydroxide have 
both been satisfactory. The concentration is best ad^ 
justed by pH determination. Fresh smears will not 
tolerate strong alkali, and brief exposure to pH 8-9 
after fixation may auf&ce. Older smears are not dam¬ 
aged by considerably stronger alkali and seem to 
require it for comparable effect. Beoause of this varia¬ 
tion it i.s not yet possible to be &|>eGifio as to coneen- 
tratiou or time. At present the strength is adjusted 
to give partial, but not complete, hemolysis. The slide 
is washed and then stained. For some, the usual time 
BufSces, while for other bloods, prolonged staining is 
a necessary and helpful factor. This alone gives bet¬ 
ter results than the routine method, but the use of 
both the alkali and prolonged staining is distinctly 
preferable. The nuclei of leucocytes should be dis¬ 
tinctly overstained, dark reddish-purple. The stain¬ 
ing -time is perhaps best controlled by this. 

By using several hours in the alkaline bath and 24 
hours in Gicinsa stain, or a comparable solution of 
Wright's stain,' the parasites brought from Texas in 
March 1944 have finally been stained to present the 
desired olussicnl picture. 

This seems too useful a tool to withhold, although 
it needs further development. The possibility of ma¬ 
terially hastening the result by adding some penetrant 
(such as Tergitol-7) is being investigated. 
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Letters to the Editor 


The Fluorescence of Radium Bums 
The fluorescence of soar tissue has beau soauUy inou- 
tioued in past writings in this field. However, it is 
now widely assumed that olcatrioes due to mecUanica4 
electrical, and chemical trauma show little by way of a 
distinctive response to filtered, long-wave-length, ultra¬ 
violet light. Usually tissue damaged by these agents 
appears lavender or purple to the unaided eye. This 
exaludes the possibility that such scar tissue may con¬ 
tain traces of porphyrins or related substances which 
wpuld produee a bright red fluorescence, a subject yet 
open to investigation. 

Jf!oreover, it has been aMumod that eicatricei due to 
the effects of X^ray and radium radiations are charae- 
by n brilfii^ poa 3 ?Jy-white fluorescence under 


The writer has personally observed numerous instances 
in which X-ruy damage to tissue on various parts of the 
body fluoresced the pearly-white color. However, it has 
recently been possible for him to compare the fluores¬ 
cences of X-ray cicatrices with those caused by radium. 
In two eases, both adult male and female, tissue damaged 
in radium therapy not less than 10 years previously ex¬ 
hibited a brilliant light-blue fluorescence tmdor Altered, 
long^wave-lengthj i.c. 8,650 A., ultraviolet light. In the 
case of the female, radium irradiation had been em¬ 
ployed 15 years previously to remove a small growth 
on the cheek. The cicatrix was circular, riiowing a 
bright-blue fluorescent periphery and a nonxesponsive 
center. The female subject was 25 years of ege. Xn a 
fifl-year-old male, radium had been used 12 yeara prior 
for treatment of a growth covering the lower, external 
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part of the nose. The damaged area also fluoresced the 
same blue, though the iutousity was less pronounced. 

Prom thtiso observations it appears necessary to re¬ 
vise the existing concept of the fluorescence of scar tissue 
as it pertains to the etiologio factor. 

Jack Dk Mknt 

Fluorcgcejicv hohoraiorirSf rorilnnd Oreifun 

Interesting Observations in Dissections of the Frog 

Medical men occasionally amaze the readers of uew.s* 
papers and journals vrith reports of interesting anomalies 
of human anatomy. Students of general zoology are no 
less amazed to find that Mother Nature sometimes plays 
havoc with the internal unatomy of some of her lesser 
creatures. 

In 18 years of directing laboratory dissecUoua of tho 
frog, numerous anatomical anomalies have been culled 
to my attention by. puzzled students. One of the most 
interesting cases was tho Anuran specimen upon whom 
tho students bestowed the curious name, * ‘ Glass-sides. * ’ 
Apparently, in the course of embryological development, 
the tissues normally laid down to form the laminated 
muscles, the obUquus externus and intornus, had failed 
to develop. As a result, the internal organs were clearlj^ 
visible through a thin sheet of mosentery-like tissue, 
occupying the normal position of the muscle, extending 
from tho dorsal fascia to the linea alba. The animal 
had developed to normal size at maturity, and although 
tho intestines were hold in by little more, than the skin, 
no ruptures had occurred. 

Anomalies of the genital system are not common, but 
in one male specimen the riglit testis was lacking. In 
this same animal tho position of the stomach was rovorsed 
from left to right. 

In the above-mentioned anomalios and in numerous 
other cases of missing or misplaced organs tho animals 
had develop(jd to normal size and were not apparently 
afl’ected by these defects. 

JAMKS A. MuLLKN 

Biological Laboratory^ Fordham University 

The Plain view, Texas Fossil Bison Quarry 

A fossil bison quarry at Plainview, in Hale County, 
Texas, discovered in 1944, was excavated during 194Ii 
by the Bureau of Kconomic Geology of the University 
of Texas and the Texas Memorial Museum. The quarry 
yielded skeletons, in varying degrees of coinplotoness, of 
between 50 and 100 bison of an extinct species appre¬ 
ciably larger than tho modern buffalo. The bison skele¬ 
tons wore found in the filled valley of a stream at a 
depth of 12 feet. The unusual accumulation of skeletons 
may have resulted from a bison stampede. With tho 
bison were found 19 projectile points and 8 other arti¬ 
facts, chiefly or entitely serapers. The projectile points, 
while resembling the known Folsom and Yuma points 
used by prehistoric hunters, are distinctive and have 
been named Plainview points {OeoL Soo, Amer. 

56, 1196). 

Bison material to the amount of about three tons, as 


packed for shipment, was removed from the quarry. 
Included wore eight blocks of bones showing the full 
thickness of the bone bed. Two of these blocks, con¬ 
taining artifacts in place among the bones, will bo 
placed on exhibit in the Texas Memorial Museum at 
Austin. With this new material tho Memorial Museum 
will have exhibits of ‘ ^ Early Man * ^ and associated fossils 
from four Texas localities: Malakoff, Henderson County; 
Cowan Hunch, Hoberts County; Borclair terrace of Blanco 
Creek, Bee County; and Plainview, Hale County. 

The only vertebrate fossil found immediately with the 
bison bones at Plainview is a large wolf, although the 
same deposits, near by, here yielded the Columbian 
elephant, Parclcphtt.’s colwinbi, and a fossil horse, Equus 
sjK as well as an additional artifact, a scraper. Only 
fragmentary remains have l>ccn recovered of tho wolf, 
and the species has not been determined. It is appar¬ 
ently smaller than the groat wolf, Acnocyon ayersiy found 
wdth human materials at the Bee County locality and 
at Vero Beach, Florida {Science^ 1916, 44, 615). The 
Columbian elephant has been found near, or iu asso¬ 
ciation with, human relics at all of the localities here 
mentioned. 

E. H, Sellabds, Director 
Teji^as Memorial Museum, Austin 

On "The Humbling of Thunder" 

In a recent article by Samuel R. Cook (Science, 
1946, 103, 26-27) a *^new causefor tho rumbling 
of thunder is described. He states that he believes 
this “now caused to be “more potent“ than any of 
the four causes usually named. Tliis letter is not to 
dispute either the existence or potence of tho now cause, 
but to raise some further possible questions eonccniing it. 

In tho first place, if we asBumo Mr. Cook’s cause to 
to bo the only cause of rumbling, we would logically 
expect an oven distribution of rumblings with the loud 
clap and diminuendo and those with a crescendo fol¬ 
lowed by a loud clap. We should also expect many 
in-between rumblings. This writer has not observed 
these phenomena in this locality. 

In the second place, assuming the arrangomont of 
electrons in tho discharge as described (N, 2N, 4N, 
8N, . . .), we wonder about tho distances betwtien the 
points where these charges occur, lA>t us fix tho number 
of electrons at the second cloud as 2»tN. Then, from 
the loudness of the clap and the rapid diminuendo, must 
we assume that the distance between the points of 2*‘N 
eleetrons and electrons is much shorter than that 

between the points for N and 2N electrons f Or are 
we to assume that the distances are random and that 
this can account for tho fluctuations in the loudness of 
the rumbling! 

Finally, the time of continuation of tho rumbling 
needs some consideration. Ijot ns assume two cumulus 
clouds 6,000 feet up and two mllee apart, with the sec- 
ond cloud immediately over the observet^^-an extreme 
condition. Then the clap should be heard 6 to 6 seconds 
after the flash is seen, and the rumbling, if all is 
audible, for 11 to T2 seconds. But considering the 
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These are the optical elements of a monocular microscope—condenser, objective and eyepiece 


BALCOTE* /or Microscope Optics 

Balcote has already more than proved its worth in actual use on binoculars, 
photographic lenses, and military optics. Now Bausch & Lomb is announc¬ 
ing this same surface treaunent for microscope optical systems! 

Eyepieces, binocular bodies, objectives, and condensers will soon be 
available for your microscopes. Orders will be accepted for delivery as 
our production facilities will permit. 

For complete information, please write Bausch & Lomb Optical Co., 

642-5 St. Paul Street, Rochester 2, N. Y. 

•Balcotif is the revolutionary anti-reilection coating developed by Bausch & Lomb Optical Co, 
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wenkneas of the original diseharges, the diataneo cov- 
eaodj abeotption in the atmoiphere, how much of it will 
be audible f 

Just what rolationaltip exists among these five factors 
in the rumbling of thunder^ if this relationship can bo 
determined definitely^ should prove most interesting. 

J, Hollis CaosB 

£016 ISth Street, Luhhoclc, Texas 

A New and Effective Hemostatic Agent 

Local agents for tho control of bleeding have fallen 
within three groups: (1) physical, such as prossuroj 
(2) protein precipitating, such as Monsol*8 solntion or 
tannic addj (3) coagulation accelerators, sucli as fibrin¬ 
ogen or thromboplastin. Alginic acid derived from 
marine kelp mny bo added to the latter group. 

When sonweGd is broken or damaged in tho water, the 
injury is healed by the plant juices coming into contact 
wdth the calcium ion of the sea water. While the alginic 
acid may bo a transitional product in tho synthesis of 
tho carbohydrate of the plant, it also acts ns a protec¬ 
tive colloid and guards the plant agai’ist injury. This 
clotting and healing action may be likened to that of 
glycoproteins in tho animal and tho gums of land plants 
such as cherry, peach, and acacia. 

Alginic acid prepared as a powder and applied to 
bleeding points combines with the calcium and immedi¬ 
ately forms a coaguluiu that seals tho wound. The 
styptic action is prompt, and now tissue is formed. It 
has been suggested that the nonirritating character of 
the coagulum is due to a detoxifying property charac¬ 
teristic of acids derived from kindred carbohydrates such 
as glucuronic acid, 

Alginic acid has been used on a aeries of 100 cases 
of extraction and minor oral surgery of the mouth. In 
no case has there been imtoward reaction; healing has 
been unusually prompt and the control of bleeding an 
added comfort to both patient and operator. 

CiarTON A. H. Smith 
S60 Madison Avenue, New York City 

Actualith Medico-chirurgicales 

At this time, when scientists in formerly occupied 
countries find great difficulty in bringing themselves up 
to date on advances that have occurred during the war, it 
seems appropriate to mention one program designed to 
this end which has already been under way for some 
mouths. Due to tho initiative of Prof. E. J. Bigwood, of 
the TTniversity of Brussels, who came to this country dur¬ 
ing the war, u series of pamphlets, ActualiUs medico- 
ohirurfficalcSf have bwn printed here in the French lan¬ 
guage and are being circulated in Belgium under the 
joint sponsorship of the Belgian-American Foundation in 
New York and the Pondation Pranqui of Brussels. The 
authors have been principally American, and the transla¬ 
tion has been made by Belgian scientists in this country. 
Both authors and translators have donated their services. 
Pamphlets on blood transfusion, penicUlin, sulphonamides^ 


protein inetabdlism, parenteral feeding, yfkwm, 
therapy, and pyrogens have already been printed^ 
others on bums, tuberooloshi, PDT, neurology, eaaiOiBr, 
virus diseases, and infant psychology are scheduled to 
appear in the near future. The pamphlets are derigned 
to provide brief surveys to orient the readers to the new 
developments in a general way, or as a starting point for 
those who may need to go further into the literatnre. 
Tho pamphlets have been very well received in Belginth, 
and a limited number have been sent to other eoontries. 

HaBOLD F. BXiTTU 

1S€S East 63rd Street, Chicago, niinoia 

Note on the "Purple” Test for Alloxan 

In studying further tho purple'' teat for alloxan 
previously described (Science, 1945, 101, 636; ArcK 
Biochem., 1945, 8, I), we have come to recognize that if 
iron is present in the solution tested, it may constUnte 
an interfering factor since it gives rise to an evonoscont 
violet color. 

The test, as applied to alloxan, consists in rednotion 
by means of cysteine hydrochloride or ascorbic acid, 
followed by the addition of barium hydroxide to slight 
alkalinity; a purple color or purple precipitate is then 
formed. K. Baumann (Z. physioh Chem,, 1883-^4, 8, 
299) discovered that an aqueous solution of cysteine 
gives a blue color with ferric chloride, and V, Arnold 
(Z. physiol, Chem,, 1910-11, 70, 314) observed that, on 
making alkaline, this blue changes to a violet which 
quickly fades but reappears on shaking. Ascorbic acid 
also gives a violet color under these conditions (B. W, 
Herbert, €t al, J, chem. Soc., 1933, 1270). 

Hence, the test is likely to lead to erroneous conclu¬ 
sions if applied to extracts containing iron. 

B. Stuaet Tipbon and J. A. Eubbn 
MeUon Institute of Industrial Research and 
Montefiore Sospital, Pittsburgh, Pennsylvania 

The Record and the Metric System 

Under Scanning Science" (Science, 1946, 103, 446) 
I notice that a few dates have been omitted. At least 
two of them are of major importance. In 1866 Oongress 
passed a bill making the metric system lawful in the 
United States. In the same year Congress directed the 
Treasury to furnish to each state a set of standard 
weights and measures of tho metric system. In 1893 the 
Treasury issued an order recognizing the meter and kilo¬ 
gram as fundamental standards and that the customary 
units will bo derived from thorn. 

As to coinage, in 1866 Oongress fixed the weights of 
the 5-cent piece at 5 grams. In 1873 Congress fixed the 
weights of other coins os follows: half dollar, 12.S 
grams; quarter dollar, 6.25 grams; and the dime, 2.5 
grams. 

In the "Scanning Science" mentioned, the omiaeion 
of the above facts may give unwarranted comfort ^ 
opponents of the metric eystom. 

Axmou Bazaar Skifa 

Automatic Mleeirie Laboratories, Inc^ Chicago 
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tW Ustt of Aircraft for Oceaoographtc Surveyt 

In tbo couTBo of some test work with the Catalina 
patrol Bomber (Navy PBY) it occurred to the wnters 
that oceanographic surveys of a physical, chemical, and 
biolog:ical nature could be made to advantage, using 
such aircraft, rather than boats, as an obnervation vehicle. 
The advantages to such a procedure are: greater speesd, 
operating economy, simultaneity of observation, and pos* 
sibility of obtaining data from remote areas. 

The question of making observations on sea water for 
temperature, conductivity, etc. by umans of a drag from 
the airplane at s|)eeds of 00 mpU or more can be an¬ 
swered by the suitable dowign of such drags. The air 
craft can safely operate at very low altitudes above the 
seu in fair weather; hence, relatively short lines with 
small toar-drop-shapod metal bobs can t>e dragged in the 
water without difficulty by these planes «t 100 tnph. If 
thermocouples, conductivity cells, etc. were built into 
these bobs, the whole assembly could be connected to a 
small winch in the piano and dragged at desired depths. 
Water samples could be obtained with a similar arrange¬ 
ment. 

A few technical characteristics of the aircraft are 
given below in order to permit n.ssessmcnt of the possi¬ 
bilities of using PBY aircraft for surveys. The maxi¬ 
mum range is about 2,500 miles; maximum endurance 
(time in the air), 24 hours; operating speed range, 
85-160 mph; useful load (including fuel), in excess of 
10,000 Iba. Such aircraft are now surplus and could, 
presumably, be obtained for a very nominal figure. Liv¬ 
ing and znesslng facilities are limited, but are adequate 
to care for flights up to 24 hours duration. Adequate 
space would be available for scientific instruments and a 
technical group of four or five persons. 

In quiet water areas the aircraft can land on the open 
soa and can bo either moored for a while or taxied along 
at low speeds. It is not suggested that the PBY be 
used for open soa work in gen oral. It is more suited to 
the needs of small stations which cannot afford the ex¬ 
pense of a large survey ship and its crew, yet which 
desire to make observations within a radius of 1,000 
miles or so. There are other amphibious aircraft which 
would bo entirely suitable for world-wide operations. 

Loam J. MuiiLiKS and Walter J. Niokkhson 
Wo^ne TJniverHty, Detroit, Uiohiffcm, and 
Wheaton College, N^orton, MasmehuBetts 


Notice About Sending Reprints to Austria 
Prof. Kisser’s plea for reprints (Science, 1946, 103, 
337) sets me to wonder how one does send reprints to 
Austrian seiontists. When 1 mailed one to a member 
of the faculty of the Xloehschule fur Wolthandel in 
Vioima, It was returned to me from the New York 1 Post 
Oflloe with a sticker referring to the Postal Bulletin of 
15 Januaty 1046, which apparently prohibits the mail- 
ing oi printed mtter, F»omm 

of ihe Sacred Eear% Saniurce, Fuerto Rico 


[Silence has cheeked with the U. S. Post Office, which 
baahi out Dr. Fromm’s statements: only one-ounce, first- 
mail is aco^ted for .Austria.] 
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Rocks and Rivers 
of America 

By ELLIS W. SHULER 
Hamilton Professor of Geology and 
Dean of the Graduate School of 
Southern Methodist University 

This book is a practical course in geology 
and tells in a most lucid manner the story 
of the earth on which wc live. Particular 
emphasis is placed on the familiar phe¬ 
nomena of the American landscape. The 
author’s stimulating approach captures the 
render’s interest by endowing the landscape 
known since childhood with a new and fasci¬ 
nating chnracter. Drawing on his cultural 
background, Dr. Shuler goes beyond tho 
purely geological and details the relationship 
between geology and art, literature and par¬ 
ticularly, history. For the tourist there is 
a clear, concise explanation of America’s 
famous natural wonders, including Niagara 
Falls, the Natural Bridge of Virginia, Carls¬ 
bad Caverns and Grand Canyon. Geologist, 
natural scientist and traveler will find here 
rich rewards. 

**In Ihie excellent book Vrofesaor Shuler 
hae marHhaUed an orderly array of facta 
concerning the chief land and water forma 
of the United States. Hia first chapters deat 
in a general way with the agents that carve 
the earth*s crust, the waste of lands, the 
soils, and with the manner in which land ia 
sculptured. Not only has he interpreted <n 
a remarkably clear manner the geology of 
this country, hut He has provided innumer¬ 
able examples to highlight hia general state¬ 
ments. Every reader tail! find descriptions 
of several scenic landscapes with which he is 
familiar. ’ ’—American Scienfisf 

400 pages 105 photographs 14.00 

THE JAQUES CATTELL PRESS 

LANCASTER, PA. 



Book Reviews 


The heating of steel. M. H. Mawhinney. New York: 

Reinhold, 1945. Pp. viii + 265. (Illustrated.) $4.75. 

This book treats the houting of stool in an intoresting 
and thorough manner and brings the readei* up to date 
on the technological progress made in this important 
field during tho past 20 years. An outstanding chapter 
covers the chemical effects of heating steel and includes 
an excellent review of the j)rc8ont status of atmosphere 
control. Other chapters relate to fuels and burner equip¬ 
ment, temperature distribution and furnace control, heat 
transfer and fuel economy, the quenching of steel, alloys 
and refractories, and steel mill furnaces. 

Among those who will find this book of practical value 
are steel engineers and metallurgists, operating and 
maintenance personnel, combustion engineers, and fur¬ 
nace designers, us well as research and development en¬ 
gineers intoTostod in stool-heating problems. 

The author predicts that the future trend in fuel tech¬ 
nology as applied to industrial heating furnaces will 
probably be toward application of the cheaper fuels to 
large heating furnaces for temperatures above 2,000® F. 
For intermediate temperatures (about 1,800® to 2,000® 
F.) fuel oil and coke-oven gas—tho latter used directly, 
as in the steel mills, or mixed with other gases as sup¬ 
plied by utilities—will probably compete on a straight 
price basis with the clean gases, such ns natural gas, 
artificial gas, and butane. At still lower temperatures 
the author states that convection heating is the most 
logical method for heat transfer. 

While the emphasis throughout is on fuel-fired fur¬ 
naces, attention is given to salt-bath furnaces, electrical 
resistance heating furnaces, and induction heating. With 
respect to the last two items it would appear that a 
more complete treatment would have been well justified. 

A. L. Feilu 

The American Rolling Mill Comv^'^y 
Baltimore, Maryland 

Handbook of nonferrous metallurgy. Pt. II; Recovery of 

the metals. (2nd ed.) Donald M. Liddell. (Ed.) 

New York: McGraw-Hill, 1945. Pp. xi -j- 721. $7.00. 

The second volume of the new edition of the Handbook 
of nonferrous metallurgy deals with the applications of 
the principles and procoBses, described in the first volume, 
to the particular problems arising in the extraction of 
metals from their ores. This separation of the subject 
into two parts, one dealing with principles and the other 
with their application, is an excellent method of presen¬ 
tation. Since publication of the first edition in 392C 
this has been one of the best reference works in the field 
of nonferrous metallurgy. The revised edition, written 
during the war, has not, in the opinion of this reviewer, 
done justice to tho excellent reputation of the first 


edition. Undoubtedly the contributors to this volume 
could not afford to take the necessary time from their 
ossential war activities to make this edition as complete 
as they wished. Also, they wore compelled to omit cer¬ 
tain now procyCBses for reasons of military secrecy. 

The book contains separate chapters on the principal 
methods of recovery used for the more important non- 
ferrous metals (copper, lead, zinc, aluminum, magnesium, 
gold, and silver). Tho other metals are grouped into 
several chapters according to their importance and the 
type of recovery employed. Each chapter is written by 
a person (or perBons) familiar with the particular process 
involved. This has some advantages, but leads to much 
nonuniformity in presentation. For example, consider¬ 
able information is given on tho physical and mechanical 
properties of alumimim and magnesium alloys, while no 
such information for copper alloys is presented. There 
is very little information about tho production economics 
of the important metals, although a summary of such 
information is given for antimony and for tin. The 
authors of some chapters go into the methods of chemical 
analysis in great detail, while no methods of analysis 
are given for some other metals. Tho bibliographies of 
some chapters have been brought up to date, while for 
other chapters the bibliographies arc the same as those 
in the 1926 edition or are omitted entirely. This lack of 
consideration for the contributors of valuable articles 
appearing in recent years is unpardonable. In some 
cases tho references are incomplete, the author and date 
being omitted. In many chapters, undue attention is 
given to elementary and irrelevant topics, while the treat¬ 
ment of the actual metallurgical operations is inadequate. 
An example is a long discussion of blast-furnace copper 
smelting, now almost obsolete, with only a very brief 
mention of magnesite brick, suspended-arch construction 
of reverberatory roofs—one of the most important recent 
advances in copper smelting. Tho importance of scrap 
as a source of tho metals is underomphasized or com- 
I)letely neglected. Many of the illustrations are so poorly 
chosen tliat they defeat their purpose, and there has been 
no attempt at uniformity in the presentation of flow 
sheets and diagrams. 

The chapter on antimony is well written, but its length 
is out of proportion to tho relative importance of the 
metal. 

For the most part, the book does not indicate the 
progress, although slight in many cases, which has taken 
place in nonferrous metallurgy in the last 30 years. In 
the opinion of this reviewer, the book was assembled too 
quickly and was very poorly edited. It will be of limited 
value to students, engineers, or teachers. 

Biak H, AtEZAxnsB 

Carnegie Institute of Technology, Pittsburgh 
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Medical Research Mission to the Soviet Union: Part II 

A. Baird Hastings and Michael B. Shimkin 


T he visit to Russia of the authors, to- 

gether with Sir Howard W. Florey and Dr. 
A. G. Sanders of Oxford, during January and 
February 1944 for the purpose of discussing problems 
in medical research with Russian medical scientists, 
as related in Science, 1946, 103, 605, resulted in 
numerous contacts with individual investigators in 
their laboratories. This second installment is an 
account of visits to the principal laboratories and 
hospitals during our stay in Moscow. 

Blood Teansfosions and Blood SuBSTrrcrrKS 

The Soviet Union developed a sound, effleient blood- 
supply system for its needs during the war (i?). 
The Central Institute of Hematology and Blood 
Transfusion, directed by A, A. Bogdasarov, has 6 
affiliated institutes, 72 large collecting stations, and 
small collecting stations and points numbering over 
1^400 and covering the country from Archangel to 
Rostov, The Central Institute averaged 760 blood 
collections per day, and 860 tons of blood had been 
supplied to the Army by 1944. 

The donors are examined and typed, and a serologic 
test for syphilis is done at district posts. After be¬ 
ing sent for according to requirements, they undress, 
put on clean caps, gowns, and trousers that include 
the feet, and proceed to' the surgical rooms which 
are divided according to the type of donor’s blood. 
Donors of only one blood type are admitted to any 
one room. Blood donors receive a meal and are 
eligible for special food rations. It was stated that 
250 ce. of blood is token from the donors the first 
time and 460 cc. of blood at succeeding visits, with 
at least a six-week interval between bleedings. 

The blood is collected in long vials of 250 cc. with 
10 cc. of 25 per cent glucose and 10 cc. of 6 per cent 
citrate. This mixture can be sterilized within the 
bottle at pH 4.9. The blood is sealed immediately by 
comptession of an attached rubber tubing, and the 
cut end is dipped in paraffin and sealed. A final 
typinl^ of the Mood is done at this time as a final 
chedt 

^fae whole Mood is kept at !2-6^ 0., and transported 


in special boxes by airplane to the front. The Army 
orders blood in anticipated amounts and for areas 
needed in their operations. The transport, delivery, 
and handling of the blood are done by one organiza¬ 
tion called the ‘^OPK.” Blood is used up to 25 days 
after colieotiou, but seldom remains unused for that 
long. 

At Uie lime of our visit over 80 per cent of the 
blood collected was supplied to the Army in the form 
of whole blood. Approximately 20 per cent of the 
blood was processed and distributed as plasma or 
scrum. Serum was preferred to plasma because a 
clearer product was obtained. 

During the winter of 1941-42, three tons of frozen 
serum were sent to the front It was frozen rapidly 
by the simple expedient of setting it out on the snow. 
In thawing, the serum is placed in tepid water and 
the temperature raised to 38® C. within 12 minutes. 
Dried plasma and scrum were obtained by vacuum 
at room temperature after the addition of 40 cc. of 
25 per cent glucose per liter. The ampoule of dried 
material is connected directly with an ampoule of 
distilled water, so that reconstitution of the plasma 
or serum is achieved by opening the connection; solu¬ 
tion occurs in 10-15 minutes. 

Plasma and serum are drawn off from blood cells 
after the blood has stood in the cold for four days. 
They arc kept at room temperature for another seven 
days in a container with a test-tube extension which 
can be sealed off from the main container and the 
contents used for baoteriologic and other test pur¬ 
poses. 

Other solutions used in transfusion are variations 
of salt solutions (i), except one in which '^nonanti- 
genic" casein is used. It was stated that the casein 
was extracted with alcohol and that materials to which 
are attributed antigenic properties were thereby re¬ 
moved. We were informed that they have tried this 
material in 300 cases, without untoward results when 
up to 30 grams of casein were used, and without 
reaction upon repetition, although some cases received 
up to five repeated infusions. The infusion was stated 
to be efficacious in cases of hypoproteinemia and 
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shock, but had not been tried in burns. It "was also 
reported to stimulate blood cell production and anti¬ 
body formation. 

Interesting ‘^anesthetic solutions," containing hy- 
drocodeinone and ephedrin, and a solution containing 
alcohol stated to be useful in shock, were also demon¬ 
strated. 

At the Sklifasovski Hospital, S. S. Yudin reported 
on his experiences with cadaver blood. During 1935- 
43, 2,904 cases were bled, 5,092 liters of blood being 
obtained. Of tliese, 1,331 liters had to be discarded 
due to hemolysis, infection, positive serology, or other 
causes. The average yield from a body was 1.6 liters 
when bled from the jugular vein only and 3.0 liters 
when the femoral vein was also drained. Collection 
of blood must be curried out within three to four 
hours after death during the summer and within six 
to eight hours during the winter. Sulfanilamide in 
0.8 per cent concentration is added to the blood ob¬ 
tained. Tbe method is impractical for use at the 
front, but the cadaver blood bank supplied the needs 
of the hospital. 

Typhus Vaccine 

The Soviet Union was using mouse-lung typhus vac¬ 
cine, and this product was demonstrated and dis¬ 
cussed by M. K. Kront()Vskuya at the Central InstituU? 
of Microbiology and Epidemiology. 

The mice are given rickettsia intranasnlly. The 
lungs arc removed on the third or fourth day after 
inoculation, ground with quartz, and centrifuged at 
1,500 r.p.ra. for live to eight minutes; this removes 
the quartz and the gross lung tissue. The prepara¬ 
tion is then centrifuged at 4,000 r.p.m. for two hours, 
which throws down the rickettsia. Suspensions of 
rickettsia are emulsified with formalin, 0.2 per cent, 
to form the vaccine. Use is made of a standard of 
1,000 million rickettsia/cc. (800 to 1,200 million/cc, 
is the allowable fluctuation), which is determined by 
optical comparisons of each batch with a standard 
and actual counts. 

The Soviet scientists and epidemiologists were re¬ 
ported to be satisfied with the mouse-lung prepara¬ 
tion. The main advantages were stated to be the 
simplicity of its preparation and the uniformity of 
the material obtained. Among the main objections 
to the egg vaccine were the sharp, apparently unpre¬ 
dictable drops in the number of rickettsia in some 
batches of eggs. The main disadvantage of the 
mouse-lung preparation was Llie danger of labora¬ 
tory infection. 

Krontovskaya described and later demonstrated 
interesting morphological differences in rickettsia 
isolated from mouse lungs at different intervals after 
inoculation. Two days after inoculation, the rick¬ 


ettsia appear as long, thin, faint, extracellular organ¬ 
isms; in three to four days the organisms begin to 
assume the small, oval shape usually seen, and in five 
days the forms are tiny and appear as if they had 
!)een fragmented. Beinoculation of these very small 
forms, Jiowever, results in the presence of the long, 
thin forms in the reinoeulated mice, two days after 
transfer. They consider that tbe most virulent stage 
i.s the long, thin form and therefore sacrifice their 
mice at about the third day. 

Typhus rickettsia is obtained from the blood of 
human typhus eases. It is passed through lice for 
three passages, guinea pigs are then injected intra- 
peritoneally with the gi'ound lice for three passages, 
and the tunica vaginalis fluid is used for inoculation 
of mice. The culture is then carried on directly as 
mouse-rickettsia: suspension-tnousf* transfers. 

The schedule of immunization of human beings is 
three doses of 1 cc. of vaccine at five-day intervals. 
Immunity is established in one month and lasts for 
about a year. Booster doses of 0.5 or 1.0 cc. are then 
given. 

In connection with the time after vaccination that 
protection occurs, the case of u medical group at the 
front was cited: 22 were vaccinated more than a 
month before exposure, and none developed typhus; 
2 of the group of 24 had just completed their course, 
and both developed typhus, although in a mild form. 

There was conviction that vaccination against 
typhus is an efficient procedure, although there was 
still room for improvement. We were shown the 
results of one large epidemiologic study in wliich 
approximately half of 20,000 comparable individuals 
w’ere vaccinated with the mouse-lung preparation. 
Among the nonvaccinatod group the rate per 10,000 
rose to 32.6 during the peak month, and for a month 
before and after the peak the rate was 25-30. The 
highest rate in the vaccinated group was 4, and the 
curve was practically flat throughout the year's period 
of observation. Beside this reduction in rate there 
was a marked decrease in the mortality among those 
contracting the disease. The average hospitalization 
period in the vaccinated cases was about 1.6 weeks; 
for the unvaccinated, about 3 weeks. Convalescence 
in the vaccinated cases took an average of 12 days, 
in comparison to 35 days in the nonprotected indi¬ 
viduals. 

Experimentation with egg vaccine and louse vac¬ 
cine was being carried out by Krontovskaya and by 
Smorodintzev. An interesting development in the 
preparation of Weigl's type of vaccine was the use 
of an artificial feeding chamber devised by Pshenich- 
nov. Skin is removed from fresh cadavers and spread 
like a drum over a cylinder, citrated blcwd infected 
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with rickettsia being poaled underneath. The lice 
are dropped on this driun and soon start sucking; 
2.6 cc. of blood feeds several thousand insects. The 
lice do not iHjproduce under these conditions, however, 
and for maintenance of normal colonies donors still 
have to be used, The method is widely applicable to 
the study of diseases involving blood-sucking insects. 

Inhecticidks and Disinfectants 

Apparently the principal insecticidal weapon used 
by the Soviets against lice and typhus was soap con 
taining a compound designated as ‘^preparation K.*’ 
The active principle of is bisethylxaiilhogen: 

S 

II 

S-^C—OC.H, 

I ^ ' 

s—C—OCJI, 

II 

8 

This compound is combined at 50 per cent strength 
with soup. Pn»paratioTi K, emusified with snap, kills 
lice on contact within six to eight hours, although it 
paralyzes them sooner. It is also used (20 grams/ 
liter of water) to impregnate clothes. The impreg¬ 
nation is done in special cylinders and is retained in 
the clothes for at least a month. However, it does 
not withstand laundering. The main drawback of 
the material is its onion-like odor. 

Since K is difficult to make into a pow’der, anotheu* 
product, *‘SK,” is used mixed with talc. 8K is a 
chlorinated turpentine, mixed in a 60-50 ratio with 
an emulsifying agent, and this is mixed with some 
base such as talc to produce a powder containing 10 20 
per cent of SK. The preparation kills lice in six to 
eight hours. It is not malodorous. Another insecti¬ 
cidal powder, highly but slowly lousicidal, is *T)FA,” 
diphenylamine mixed at 25 per cent concentration 
with talc. 

Among insect repellents, use had been made of 
eugenol (4~allyl-giuiiacol) as an impregnating mate¬ 
rial for nets. To impregnate external clothing 
against ticks and flying insects a preparation known 
as ^*8502” was also used. It consisted of 25 per cent 
of tetrachlorphenol, 25 per cent of para-oxychlordi- 
phonylj and 50 per cent emulsifier. Anabasine sulfate, 
a plant product, was also considered favorably as an 
insect repellent (5). 

A newly adopted method of general disinfection, 
particularly of water, was described. It is based on 
the use of chlordioiide, CIO^, which is unstable; the 
problem was to stabilize it and then to develop means 
of liberating chlordioadde easily and simply. Stabili¬ 
zation was effected by using a metal salt of chlordiox- 
ide, combined with 60 per cent NaCl and 1 per cent 


Ca{OH) 2 . This mixture was entitled “Neopantocid.” 
The agent that will liberate CIO 2 is called the “Katali- 
zator” and consists of Na 2 S 207 mixed with 1 per 
cent Fe 2 S 04 . 'J'his product^ to differentiate it from 
the Neopan toe id, is colored gray by the addition of 
carbon particles. 

To use the material, 1 gram of Neopantocid is mixed 
with 1 gram of the Katalizator, and a little water is 
added. A brown liquid that turns to yellow is formed, 
due to liberation of chlorine. The mixture has 250 
mg. of CIO 2 and is mixed with water to produce the 
desired concentration. CIO 2 is strongly bactericidal, 
100 mg./liter killing all spores, including anthrax, 
in five min ales. In comparison, while 20 mg, of CIO 2 
kills anthrax spores in two hours, 1,000 mg. of CI 2 
does not do so. 

Antjhjotjos 

The Department of Biochemistry of Microbes and 
Immunity, directed by Z. V. Yermolieva, was studying 
the problem of antibiotics and related phenomena. 
Work on penicillin and on gramicidin was based on 
the publications from British and American sources. 

Bfjctf^riophape. Since bacteriophages purified by 
electrophoresis are protein free and have no respira¬ 
tion, either aerobic or anaerobic, they conclude that 
phages are non via hie. Plutges can be ]) repared from 
apples, onions, and carrots, and have been used clin¬ 
ically in the treatment of colitis. 

Dysentery phage is prepared in cither liquid or 
solid form, the latter obtained by the electrospray 
drying method at -40^^ C. For prophylaxis, a phago- 
lysate of dysentery organisms is used, 1 ec. contain¬ 
ing one billion lysed organisms. The first dose of 1 
cc. is given subcutaneously. After two weeks a scries 
of 15-co. doses are given orally at intervals of three 
to four days. For active bacillary dysentery, phage 
treatment is combined with sulfathiazole or with egg 
lysozyme, given orally. It was stated that the lysf>- 
zyim? was useful in allaying vomiting. For chronic 
dysentery a combination of phage and lysozyme was 
stated to promote healing of intestinal ulcerations. 
For infantile diarrheas phage is used with nicotinic 
acid, said to enhance the titer of the phage. 

Wound phages for pyogenic organisms are used in 
conjunction with sulfapyridine or sulf anil amide. For 
necrotic wounds, phage and lysozyme are usrd, the 
latter assisting in the removal of sloughs. 

Cholera phage is also being tried, and experimental 
work is being carried out on monkeys at Tashkent. 

Lysozyme. Egg lysozyme is used mainly, but lyso¬ 
zyme is also prepared from horse-radish and turnips. 
It was stated to be bactericidal to streptococcus and 
staphylococcus, and bacteriostatic for dysentery, 
typhoid, and cholera. 
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Clinically it Is used for wounds, especially of the 
cornea, and for preparation of wound beds before 
skin grafting. In mustard-gas burns it has no specific 
effect but does reduce secondary complications. 

Industrially a crude preparation is used in the 
processing of caviar. The fish eggs are w’ashed in a 
solution of 1/1,000,000 and remain fresh for a year. 
A similar crude preparation is used for soaking flaj:, 
the fibers of which can then be separated after only 
40 hours of soiiking instead of 10 days when plain 
water is used. 

Gramiddm, An active strain of gramicidin-pro¬ 
ducing baeleria was isolated from the sludge of a 
slow stream at Tashkent. The organisms differ frfun 
the B. brevis used by Dubos, and the product is re¬ 
ported to differ from the American giaimicidin (4). 
A tryptic digest method is used in the separation of 
gramicidin. It is supplied in 0,5-oc. orapoulos con¬ 
taining 4 per cent gramicidin dissolved in alcohol. 

PvnidlUn, Ninety-three strains of mold, gathered 
mostly from damp air-raid shelters, were investigated. 
It was found that (me culture, identified as Peni- 
ciliium crustosurn^ by their mycologists, was an active 
antibiotic producer. 

The mold is grown in large, flat botth's on a Czapek- 
Dox medium containing 8 per cent ytuist extract; glu¬ 
cose rather than lactose is used. After four to seven 
days of incubation, the brow is filtered thnmgh paper 
in a Seitz filter and then through Chamberland candles. 
It is ainpouled directly from the pooling bottles with¬ 
out further purification, and this product is used 
clinically. The ampouh\s are stored in a refrigerator 
and patency maintained for about two months. 

Standardization is done by testing the potency 
against their own culture of Staph, aureus. For the 
most part, tube dilution procedures are used, although 
it is referred to as the Oxford method. By this 
method of assay the brew of the mold con tainted ap¬ 
proximately 100-120 units (Soviet)/cc. Monthly pro¬ 
duction averagcid 200 liters (20 million Soviet units), 
although in December 1944 they produced 500 liters. 

Mouse protection experiments were carried out by 
injecting the animals with staphylococci and penicillin 
simultaneously in the axilla. Twenty-four hours later, 
the nnimalH were killed and the axillary lymph nodes 
cultured. Staphylococci were isolated only from the 
control animals that received the organisms without 
the drug. 

Penicillin of their production had been used clini¬ 
cally on 179 cases of sepsis and infected wounds, 
and all were seriously ill. Of these, 160 recovered, 7 
died, and no effect was noted in 12, The drug was 

1A Hample of this mold preseufed to oa by Prof. Yotmolieva 
was later ideoUfled by K. D. CoxhiU, of the Regional Labora¬ 
tory at Peorta. a« PenioilUum notatum. 


given intravenously or intramuscularly in 10-^cc. doses, 
and no toxic symptoms have been noticed other than 
a pyrogenic reaction when 40 co* are used. Most of 
Uie patients received 10,000-00,000 Soviet units of 
penicillin. 

Tests performed by Drs. Florey and Sanders on 
the Soviet penicillin brow assayed at 30 to 40 units/cc. 
by the Oxford method. Although a culture of the 
mold was identified as P, notatum in America, its 
product is apparently somewhat different (7), 

SUBGICAL PROBLBKS 

The principles used in the treatment of shock and 
wounds in the Soviet Union do not differ significantly 
from those followed in the United States. 

Shock. The main principle in the treatment of 
shock is organizational: i.e. treatment of the casualty 
is carried out as early as possible. Their policy is 
not to treat wounds, (jspociaily extensive wounds, for 
tile first half hour, but to concentrate on shock. This 
is then followed by surgical treatment of the wound. 

At the Physiology Institute of the Academy of Sci¬ 
ences, Lena Stern described the treatment of shock 
by the intracisternal injection of potaasium phosphate. 
None of the Soviet surgeons in Moscow of whom we 
made inquiry used this method of treatment. 

Wounds. The main principles in the treatment of 
wounds are; (1) rapid and adequate surgical inter¬ 
ference, (2) use of bactericidal and bacteriostatic 
agents, particularly sulfonamides, and (3) correct 
immobilization, including plaster costs. Plaster costs 
were used for soft-tissue wounds as well as for frac¬ 
tures. 

Tl^e bacterial flora of wounds is always multiple. 
In secondary operations and in chronic wounds the 
procedure is to clean up the wound with sulfonamides 
and, if necessary, to graft early. Tetanus is not a 
problem due to active immunization, but the sera 
against gas gangrene are still considered as not ade¬ 
quate. 

Burns. Burns are treated as extensive wounds. 
These cases are not approached without masks, talk¬ 
ing is kept at a minimum, and asepsis is rigidly ob¬ 
served. No local anesthetics are used; soap and am¬ 
monia are used to clean the burn, and it is covered 
with dry dressings, not pastes. However, in second- 
stage burns the Eussians had not given up tannic acid 
and silver nitrate, os they have seen no bad results 
if sterile precautions are maintained. Tanning is, of 
course, not used on hands, genitalia, or fac^e. A 
well-fitting plaster oast is of great importance in these 
cases. In third-stage burns, early skin grafts are of 
primary importance. 

Frostbite. It was stated ^at some surgeons 
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fierred the rapid, dtbers the slow, thawing method in 
treating frostbite. Spassokukovsky advocated the in* 
jeotion of procaine into the artery leading to the 
affected part. It was stated that the method was not 
dangerous and the results good. The procedure re* 
lieved the spasm of the vessels and was used in com* 
bination with slow thawing. During the Finnish War 
ultraviolet radiation was used with good results in 
the second and third stages of frostbite; this pro¬ 
moted separation of gangrenous parts, and hospitali¬ 
sation was not longer than following amputation. 

Neurosurgery. The main problem in infected bruin 
injuries was how to combat the complicated mixture 
of contaminating bacteria associated with such 
wounds. Of bacteriostatic agents, combinations of 
sulfanilamide, sulfathiazole, and sulfa pyridine were 
used in the form of emulsions. Orashchenkov had ob¬ 
tained American gramicidin and used it with gratify¬ 
ing results on 250 coses, in half of which the brain 
was grossly infected and in half of which gramicidin 
was used prophylactically. Against gram-positive 
cocci, it was superior to sulfonamides and Btimnlaied 
the formation of granulation tissue. The only unto¬ 
ward effect noted was bleeding from exuberant granu¬ 
lations if gramicidin was used too freely. 

Grashchenkov used nerve grafts preserved in for¬ 
malin in about 100 cases of i)eripheral nerve injury. 
No positive results were seen in nine months, and 
hiatologic examination of some cases showed that 
nerves had not grown through the graft but under 
and around it. He was using fresh nerve or tannin 
transplants from the patients themselves in order to 
bridge the gap for possible nerve rogrowth. The 
results of this procedure were not yet available. 

At the hospital of the First Moscow Medical Insti¬ 
tute it was reported that intracarotid injection of 
sulfapyridine was effective in meningitis, meningo- 
enoephalitis, and brain abscess. Up to 20 co. a day 
of a lO-pcr cent solution of sulfapyridine in 60 per 
cent glucose is injected slowly into the common caro¬ 
tid artery. The injections are carried out without 
skin incision and arc easily repeated. In experimental 
observations on dogs a level of 28 mg./lOO co. of 
cerebrospinal fluid was reached within 15 minutes. 
Such concentrations cannot be obtained with intra¬ 
venous injections. They showed charts of several 
patients who received the injections for three to six 
days; the temperature and pulse returned to normal 
within a few days, and it was stated that they recov¬ 
ered. No statistics were presented as to the ineidenoe 
of recoveries or on the complications arising from the 
proeedtvre. 

In brain abscesses the above procedure is used pre* 
OfWratively. This is daimed to help sterilize and 


wall off the abscess. The abscess is localized before 
operation by ventriculograms, wliich give the approxi¬ 
mate location. A needle is then introduced into the 
abscess, and the contents drawn off and replaced by 
air to outline the space in relation to the ventrioleB. 
The operation then proceeds in an attempt to remove 
the abscess wiiii its capsule. 

Chronic wounds. At the Botkin Hospital, grami¬ 
cidin of Soviet preparation had been used in about 
300 oases of chronic infected wounds, and also in some 
500 cases prophylactically. The 0.5-cc. ampoule con¬ 
taining 4 per cent gramicidin is mixed with 50 cc. of 
water for use and applied topically, preparatory to 
plastic repair. No local toxic reactions had been seen 
other than occasional bleeding from clean granulating 
surfaces if treatment is prolonged. No general toxic¬ 
ity had been observed no matter how large the treated 
surface area was or in cases where the wound was 
fresh and bleeding. ]t was also used in empyema, 
except that of tuberculous etiology, the gramicidin 
being injected into the pleural cavity after evacuation 
of the pus. 

The course of nn infected wound is followed by 
cleansing the wound of pus and superficial necrotic 
tissue and making impressions of the surface upon 
sterile slides that arc dropped on and removed with¬ 
out sliding over the tissue. T-bo preparations arc 
stained with Qiemsa. The first picture of the infected 
wound impression is: almost a solid smear of poly¬ 
morphonuclear leucocytes and many extracellular bac¬ 
teria. Upon a favorable defense reaction, there are 
fewer leucocytes and a gradual increase in the num¬ 
ber of phagocytoaed bacteria. This phenomenon 
parallels the phagocytic power of leucocytes in periph¬ 
eral blood, as measured upon exposure of blood in 
vitro to a standard staphylococcus culture. With con¬ 
tinued healing, bacteria disappear first, followed by 
a gradual decrease in the number of leuoocytca and 
appearance of largo monocytes. The last favorable 
stage is the appearance of profibroblasts and fibro¬ 
blasts, Le, beginning connective tissue-reaction and 
healing. Reversal of the trend is indicative of wors¬ 
ening of the process, and the observations are used 
as an index to treatment measures and prognosis. A 
whole series of impressions are taken if the wound 
ia extensive, and impressions are taken with every 
change in dressings (fi). 

Wound dystrophy. At the Department of Physio¬ 
logical Chemistry, VIEM, directed by Academician 
J. 0. Pamas, Prof. Kaplansky was studying protein 
metabolism in coses of wound dystrophy. This syn¬ 
drome assumed grave importance during the war. 
Two or three weeks after severe wounding, a certain 
percentage of patients develop hypoproteinemia. It 
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is believed that this is due to excessive breakdown 
of proteins as well as to deficient synthesis. In the 
early stages the urinary nitrogen excretion is mark¬ 
edly elevated, and with exhaustion it >5 markedly 
reduced. This metabolic picture resembles that seen 
in rats in which hypoproteinemia is developed by 
maintenance upon a C-per cent protein diet. The 
type of wound in these cases is not of primary impor¬ 
tance, the main factors being severity and nonhealing; 
sepsis is not necessarily present, although often it 
(foinpJicates the pictui'e. They have seen many cases 
in which the total blood proUiins were 2-3 grams/100 
ec. There is, of course, an associated hypochromic 
anemia, edema, wasting, etc. At autopsy the most 
striking finding, other than the usual manifestations 
of cachexia, is the peripheral type of necrosis and 
hemorrhage in the liver with marked vacuolization of 
the viable hepatic cells. 

Kaplansky was treating these cases with trypsin 
and pepsin digests of proteins and reported that they 
wej'e beneficial in some cases. He was able to save 
several patients who had been despaired of, including 
one man who had a serum protein level of '1.75 gram 
per cent; after prolonged treatment the patient was 
maintaining a h*vel of 7,5 gram per cent. It was 
considered important to supply the sulfur-containing 
amino acids, cysteine or methionine; the addition of 
glufalhione was suggested as desirable. The amino 
acid digests were injected intravenously in concen- 
trul ions of 10 to 20 per cent by weight in ^160-500 oc. 
of liquid. The infusions were given within an hour, 
since their patients did not tolerate infusions lasting 
four hours. It was claimed that, except for occasional 
vomiting, there were no reactions other than occasional 
alight rises in temperature and headache. 

Rest oral wc surgerjf. Am(jng surgical operations 
describcMl were Yudin’s total gastrectomies and recon- 
H I, met ions of the esophagu.s, Frumkin^s plastic opera¬ 
tions on the genitourinary organs, and the radical 
resections of septic shoulder and leg joints. Some 
of the work of Yudin and of Frumkin has been re¬ 
ported in the American literature {J2, 8). 

Operatiems of the joinig were demonstrated at the 
Botkin IIos]>ifa], In the shoulder operation tl>e whole 
joint, part of the humerus, and the clavicle and 
scapula may be removed in cases that do not respond 
to chemotlierapy and are obviously septic. In the last 
13 cases of resections of the shoulder neither a patient 
nor an arm had been lost. Two cases were demon¬ 
strated ; they had a functional arm, although obviously 
flail like in motion. X-ray pictureg showed thicken¬ 
ing of the space between the resected arm and the 
bom* left in the shoulder. The hip operation is ob¬ 
viously more serious. They had done 16 wide resec¬ 


tions, including the whole head of the femur, part 
of the acetabulum, and part of the shaft. As much 
as 14-16 cm. of bone may be removed. Two oases 
died; in two, disarticulation operations had to be per¬ 
formed subscqiiently. But 14 patients retained theii* 
legs and after mouths, witli thickening of the soft 
tissues in the empty area, can in some measure walk 
upon this extremity. The results were better than 
any prosthesis, it was said, but the operation was 
performed only as a last life-saving resort. 

At the First Moscow Medical Institute 70 per cent 
of the operations are done under local anesthesia, in¬ 
cluding those on the abdomen and chest. In 10 per 
cent the local infiltration is reinforcred by intravenous 
evipnn, and only 20 per cent of the operations are 
done under general ether anesthesia. No chloroform 
is used, and ethylene and cyclopropane Avere not avail¬ 
able. Sj)inal anesthesia was used rarely at this insti 
tution because of personal preferences but is very 
popular elsewhere. 

ACS serum. Inquiries were made concerning the 
antireticulo-cytoxio serum of Bogomolotz. None of 
the cliniciung of whom we made inquiry were able 
at that time to express an opinion of its clinical value 
from personal experience. We did not have a per¬ 
sonal meeting witli Prof. Bogoraoletz. 

iNrKCTious Internal Diseases 

The Red Army received routine immunizations 
against typhoid, paratyphoid A and B, tetanus, and 
smallpox. Typhus vaccine is used upon indications 
of season and geographic area. 

Bacteriophage is used widely, particularly in bacil¬ 
lary dysentery, and prophylactically against dysentery 
and cholera. The preparations are believed to be 
effective, both prophylactically and therapeutically. 
Oral tablets, composed of agar media on which the 
material is grown after killing the remiiining patho¬ 
gens with chloroform, are given every 10 days during 
the dysentery season in regions where the disease is 
prevalent. Acetyl sulfaguanidine has been very effec¬ 
tive in dysenteries. 

BCG vaccine is used widely, and all children are 
supposed to receive the vaccination. No ill effects 
have been encountered with this procedure. 

In the Soviet Union pneumonias of Types I and II 
account for 66 per cent of the cases, which was stated 
to explain their lower mortality as compared with 
that in the United States. A combined serum and 
chemotherapy regime was preferred at the Botkin 
Hospital, with sulfathiazole or sulfadiazine replacing 
sulfapyridine. 

It was stated at the Botkin Hospital that the ex¬ 
pected sharp rise in rheumatic fever did not matmrialf 
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ize during the war. Infectious hepatitis or virus 
pneumonia had not been seen, aiiliough they were 
acquainted with both diseases. 

Clinical studies on malaria have been carried out in 
Middle Asia during the past 20 years. Main reliance 
in the prevention and treatment ol malaria is now 
placed on quinacriiie (atabrine). It was slated that 
its effectiveness was proportionate to its concentra¬ 
tion in blood and particularly in the erythrocytes. 
For best therapeutic effect, a large primary dose was 
given intramuscularly as well as by mouth. Usually 
the drug is given in 2- to 4-day courses with rest 
intervals of 7 to 10 days, and may be combined with 
plasmochin. Tlie daily dose, according to the ftge of 
the patient, is 0.2 to 0.6 gi’am. Quinine is used spar- 
ingly, in .severe eases. Kelated chemical compounds 
ol the 4 aminoquinoline series had also be<‘n investi¬ 
gated (:?). 

Tularemia vaccine, eonsistiug of heat-killed, glycer- 
inated cull are of B, talare^isis^ is us(^d therapeutically 
as well as prophylactieally. Tularemia is not a prob¬ 
lem in the USSR except in some regions of Siberia, 
and r<‘cenlly it had broken out in some reoccupie<l 
regions. It was staled that it was transmitted through 
the oral route due to heavy con tarn i nation of food in 
German storeliouses by the f(?ces and urine of infected 
rats and other rodents. At the Botkin Hospital ap¬ 
proximately half of 500 cases of tularemia from the 
liberated isones were treated with the vaccine. Tlu^ 
rationale of using a vaccine theraptmiically is that 
tularemia is a chronic disea.so and the vaccine might 
stimulate antibody formation. The vaccine was in 
jocted intravenously, in a dose of 50,000 organmns 
for the first injection. There is a sharp increase in 
fever, headache, and malaise. Increasing doses f(»r 
a course of three to six injections are given at Ihree- 
or four-day intervals. It was stated that tlic average 
lengib of illness with the vaccine wms 20 to 30 days, 
whereas the controls were ill for two to throe months. 
Complications were reduced, and the clinical course 
was improved. 

The number of peptic ulcers has risen markedly 
during the Avar. Moreover, there has been a remark¬ 
able alteration in the location and sex-distribution 
since the war. Yudin stated that before the war there 
were at least three duodenal ulcers for every gastric 
one; now the ratio is 50:50. Women accounted for 
10 per cent or less of the chronic cases; now they 
constitute 20 per cent. Before the war 90 per cent 
of the perforations were duodenal, whereas now 50 
per cent are gastric; and of these, the rate in women 
in comparison to men rose from 1.4 to 10 per cent. 

Nutrition and Vitamins 

At the Institute of the Biology Section, Academy 


of Sciences, demonstrations and discussions were held 
on certain aspects of vitamin sources and nutrition. 

The green shell of the walnut was (mnsidered an 
excellent source of vitamin C. Treatment is difficult 
because of the presence of bitter substances and tan¬ 
nins, but 50 grams of crude extract containing 0.8 
per cent ascorbic acid can be obtained from 11 kg. 
of walnut sbellfi. In the first year of production 500 
tons of walnuts were processed this way. Pine needles 
may be used as a source of vitamin C, but the extract 
is bitter and the vitamin content disappears within 
two to three days, although it can be stabilized for 
a week by fermentation. It was stated that a daily 
intake of 25 mg. of ascorbic acid per person was the 
goal toward which they were working. 

Work Avas proceeding on “vitamin a product 
obtained from maize tassels extracted with organic 
solvents. The substance has strong autihemorrhagic 
action, producing a tenfold reduction in clotting time 
in rabbits following Uu^ i tit ravenous injection of 1 cc., 
representing about 20 grams of raw material. The 
effect is most pronounced about 90 mi nates following 
injection. The clotting time is reduced in normal 
animals as well as in those with K-dcOcieney hypo- 
prothrombinemia. 

It was stated that work on cleavage products of 
carotene revealed that ionone, instead of being physio¬ 
logically inactive, has powerful antisympatliotic effects. 
Bovine feces W(‘re suggested as a source of carotene, 
since cattle do not utilize it in appreciable amounts. 

Methods of dehydrating vegetables and fruit, use 
of polar lichen as a source of glucose, and the prob¬ 
lem of certain toxic molds in grain were also being 
investigated. Biochemical experiments on plant ge¬ 
netics, particularly wheat and barley, showed correla¬ 
tion between productiveness and hardiness of grain 
and the catalase activity, and this was used as an 
index in further crosses between strains to improve 
the grain. 

MtfiCnSLLANEOUS OBSEBVATIONa 

Fundamental research had been continued without 
marked inteiTuption during the war. Although short¬ 
age of technical assistmits was reported, recruitment 
and training of young men and Avomen for scientific 
research were encouraged. 

At the Institute of the Biology Section, Academy 
of Sciences, V. A. Engelhardt had made important 
contributions to the chemistry and physiological func¬ 
tion of myosin, the mechanism of the Pasteur effect, 
and on the role of phosphoric acid in photosynthesis. 
At the Department of Physiological Chemistry, di¬ 
rected by J. 0. Parnas, Braunstein was working on 
thiamine and on the transamination of amino acids; 
Stepanenko, on the mechanism of glycogenesis and 
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glycolysis; and Bellitzer, on oxidative phosphoryla¬ 
tion. 

At the First Moscow Medical Institute, Baron was 
conducting interesting studies on serous membranes, 
innervation of arteries, and the development ol: Pac¬ 
chionian granulations in dogs exposed to rapid rota¬ 
tory motion. 

Studies on immunity and electrophoretic effects of 
antibicdies on bacteria were being pursued at the De¬ 
partment of Biochemistry of Microbes and Immunity. 
Localization of points of origin of cardiac impulses on 
perfused human hearts and localization of damage to 
peripheral nerves by means of electroneurograms were 
problems being pursued at the Botkin Hospital. Sha- 
bad was resuming his work on the carcinogenic sub¬ 
stances found in human tissues, and studies on tlie 
effect of tumors on cathepsins were under way. 

Generaij Impuessionb of MEDiCAii Research 
IN THE Soviet Union 

We received a favorable impression of medical 
research in the Soviet Union as it was being carried 
out in the few institutions visited by us during our 
month in Moscow at the height of the war. It is 
obvious that visits to eight research institutes, three 
hospitals, and one medical school, augmented by two 
major conferences and several minor ones, do not 
represent an adequate sample, and one month is 
not a sufficient length of time upon which to base 
any generalizations. We were, of course, shown the 
best places and mot the outstanding workers, and 
were otherwise treated as guests. Although some 
extrapolation of our observations can be made, on 
tlie whole, any conclusions are limited by the extent 
of our actual observations. Moreover, the experi¬ 
ences are now two years old. 

The Soviet medical authorities made every effort 
to provide us with personal, unsnpervised contacts 
with their medical scientists and, in so far as they 
were able, to accede to our requests for specific in¬ 
formation on matters pertaining to medical research. 
The approximately 100 scientists whom we had an 
opportunity to meet and with whom we discussed 
questions of medical research were friendly and 
frank in telling us of their work. 

Medical research in the Soviet Union seemed to 
us to be in a healthy state, although it was carried 
out under difficulties resulting from the exigencif‘s 
of war. We were told of experiments which had 
been unsuccessful as well as successful, of conelu- 
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sions which had been wrong as well as right, and 

the work of ealleaguee wae ocoasionRUy questioned as 

well as praised. These experieneeg emphasize the 

fact that, at the working level, science and scientists 

are much the same in the Soviet Union as they are 

in the United States or elsewhere. Only with respect 

to facilities for work did there seem to be a differ- 
* 

ence. 

The institutes which we visited were housed in 
quarters of variable quality. All of the laboratories 
had suffered from the privations and damage of war, 
and the equipment was often inadequate compared 
with that of American laboratories. The hospitals 
w^ere overcrowded, with stained though clean un¬ 
bleached bed linen and gowns. These conditions 
w'ere unavoidable, and allowance must be made for 
the circumstances. Surgical tables, lamps, and anes¬ 
thesia equipment even in the best hospitals in Moscow 
were often antiquated by American standards. 

Scientific monographs, textbooks, and journals 
were badly needed, although L, Bassias, director of 
the Central State Metlical Library, had developed a 
splendid organization for distributing translations 
and abstracts to scientific members. 

Although Soviet scientists told us in adequate de¬ 
tail of their work, we learned of no new practical 
research developments in medicine which we would 
regal'd as definitely superior to developments in the 
same fiedd made by English, American, and Canadian 
scientists. Soviet scientists are progressing soundly 
along many lines also being developed by our inves¬ 
tigators. Both they and wc would profit by greater 
familiarity with the work going forward in bpth 
countries. The Soviet scientists and medical govern¬ 
mental authorities admire the work of our scientists, 
are moat friendly toward them, and desire a closer 
cooperation among the workers of our countries. It 
is our conviction that increased interchange of scien¬ 
tific knowledge and personnel between the United 
States and the Soviet Union would be mutually stimu¬ 
lating and beuefieial. 
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Technical Papers 


Acetylcholine Synthesis ^ 

Clara Torda «nd Harold C. Wolff 
New York RoBpiial and Departments of Medicine 
(Neurologif) and Psychiatry, Cornell University 
Medical College 

Acetylcholine participates in the humoral trans¬ 
mission of the effects of nervous stimulation in 
cholinergic systems. Acetylcholine is released daring 
stimulation of the vagus, the motor nei’ves to skeletal 
muscle, the preganglionic fibers of the sympathetic 
nervous system, and perhaps when impulses cross the 
synapses of the spinal cord (J, 4, 5, 10, 13), It is 

inferred that acetylcholine is Bynthesized in the cen¬ 
tral nervous system and probably also in peripheral 
nerve tissue, since the amount of acetylcholine liber¬ 
ated during proloJiged stimulation may be several 
times the amount contained in nonstimulated nerve 
tissue (J9). Nerve tissues synthesize acetylcholine 
even in vitro, and there is evidence that the synthesis 
of acetylcholine results from the activity of a specific 
enzyme (d-d, 11, 12, 14-16, 32), The amount of 
acetylcholine syntliesized is probably regulated by the 
dynamic equilibrium of the various metabolites that 
surround the enzyme-substrate complex during the 
process of synthesis. 

In the presence of blood serum and spinal fluid 
more acetylcholine is synthesized by nerve tissue in 
vitro than in the absence of serum and spinal fluid 
{16, 17). Some of the potentiator substances diffuse 
through CGlloi>hane membrane (16). Although scrum 
contains both potentiator and inhibitor substances, the 
potentiator effect prevails. The potentiator effect 
may be reduced by various physiological procedures, 
e,g. less acetylcholine is synthesized in the presence 
of serum collected from the fatigued arm than in the 
presence of serum collected from the resting arm (25). 
The effect of the scrum and spinal fluid in increasing 
acetylcholine synthesis is reduced in patients with 
myasthenia gravis (16,17), 

To ascertain the nature of substances having the 
ability to modify synthesis of acetylcholine the effects 
of various known metabolites on acetylcholine syn¬ 
thesis in vitro were investigated. 

Compounds containing energy-rich phosphate 
bonds (14,30), some products of carbohydrate metab¬ 
olism {2l)f lower fatty acids (28), polypeptides and 
amino acids increase the amount of acetylcholine 
ByntheshSed. Some decomposition products of nucleic 

_ ^ stuCy wai aided by a grant trom the Jobn and Mary 
n. JfarAla ^osadatlaa. 


acid (-S^) and of organic phosphates occurring in 
the body (inovsinic acid 23; ammonia 15, 26) decrease 
acetylcholine synihesis. 

Of the inorganic ions potassium (12, 33), phosphate 
(15), rubidium (12), caesium (12), barium (31), 
magnesium (31), and manganese (31) increase the 
synthesis, whereas potassium in high eoneentrations 
(12), calcium (12, 14), and ammonia (15, 26) de¬ 
crease it. 

Hormones also exert an effect on acetylcholine 
synthesis. Ether extracts of thymus and pancreas de¬ 
crease the synthesis (19), wliile similar ether extracts 
of other tissues tested (lymph gland, thyroid, salivary 
gland, lung, and subcutaneous fat) do not. Since the 
size of the thymus is regulated by the adrenotrophic 
hormone of the pituitary gland, this hormone was ad¬ 
ministered to living animals, and the ability of brain 
to synthesize acetylcholine was ascertained (^(1). Brain 
from animals injected with the adrenotrophic hormone 
synthesized more ucetylcholine than brain of non- 
injected animals. Most steroid hormones decreased 
the amount of acetylcholine synthesized, but estrogenic 
hormones and A"* pregnenolone increased the synthesis 
Thyroxine increased the acetylcholine synthe¬ 
sis (26), as did epinephrine (IS), The effect of epi¬ 
nephrine in increasing the amount of acetylcholine 
synthesized may explain why epinephrine increases 
the effect of acetylcholine in the central nervous sys¬ 
tem and improves transmission from nerve to the 
muscle (3). 

Vitamins may modify the amount of acetylcholine 
synthesized. Vitamin E, even in very low concentra¬ 
tions, vitamin C, and most members of the B group 
increase the amount of acetylcholine synthesized. 
Vitamin A and K in all tlie concentrations used, thia¬ 
mine chloride and vitamin D in higher concentrations 
decrease the synthesis (24), 

The variety of the above-enumerated aubstanoes 
suggests that many operate not by a specific action 
on the enzyme involved in the synthesis of acetyl¬ 
choline but nonspecifically through other cell proc¬ 
esses. Final evaluation of the factors that specifi¬ 
cally affect acetylcholine synthesis can be made only 
after the enzyme system is isolated in pure form. 

It is inferred that the enzyme involved in the acetyl¬ 
choline synthesis contains an active -SH group, since 
the process is inhibited by agents that decrease the 
activity of the -SH group (monoiodoacetate, 14, 30] 
alloxan, 23] unsaturatod ketones, oxidizing agents, 
27i penicillin, 27) and is increased by agents protect¬ 
ing the activity of the -SH group (glutathione, cys- 
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teine, 26 \ antioxidants, 24 \ sodium pyrophosphate in 
low concentrations, 23), The synthesis can occur 
aerobically and anaerobically (in the presence of an 
excess of energy-rich phosphate bonds, e.g. adenosine- 
triphosphate, 14j 30). The amount of acetylcholine 
synthesized depends on temperature {14, 16) and pH 
(optimum at alkaline pH, 20), The enzyme is loettt<*d 
intracellularly 

On the basis ot the above data the following pos- 
tiiJate is presented. Normally occurring constituents 
of cells and extracellular fluid (serum, spinal fluid) 
modify the amount of acetylcholine synthesized in the 
living organism. Further, there is a dynamic equili¬ 
brium between potentiator substances (organic phos¬ 
phates, metabolites of carbohydrates and fats, amino 
acids, inorganic ions, hormones, vitamins) and in¬ 
hibitor substances (unsaturated and higher falty 
acids, aromatic and heteroc^'clic oojnpounds, steroid 
substances, inorganic ions, some decomposition prod¬ 
ucts of nucleoproteins and organic phosphates). 
During physiological activity the original dynamic 
equilibrium is disturbed, and new dynamic equilibria 
are established. Certain metabolites of muscle re¬ 
leased during prolonged work decrease the synthesis 
of acetylcholine {23, 25, 26), The accumulation of 
such metabolites is important in the {>roduction of 
fatigue resulting from indirect stimulation and sec¬ 
ondary to decreased acetylcholine synthesis. 
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Granulocytopenia and Anemia in Rats 
Fed Diets of Low Casein Content^ 


Authur Kohnbekg, Floyd S. Dapi’, and W. H. 
Sebrell 

Divisum of Physiology, National Institute of Health, 
Bethesda, Maryland 


Qninulocyloperiia, correctable by crystalline L. casei 
factor (L.C.F., “folic acid*’), has been found to occur 
occasionally in rats fed highly pui'ifled diets (4) and 
regularly when sulfonamides are included in such diets 
(.?, 4f 7), Anemia (or impairment in crythropoiesis 
following hemorrhage) correctable by L.C.F. also has 
been found in rats ted sulfonamide-containing diets 
{t, 3, 6). Recently we have noted granulocytopenia 
m rats fed highly purified diets deficient in riboflavin 
nnd also among pair-fed, riboflavin-supplemented con¬ 
trols (5). Further investigation of this influence of 
inanition on the production of granulocytopenia has 
revealed limitation of casein intake to be a highly 
significant factor. 

Weanling albino rats (Osborne and Mendel) were 
fed one of several purified diets differing only with 
respect to casein content. Diet No. 1055 contained no 
casein or protein and consisted principally of Crisco, 
salt mixture, and dextrose.* In the other diets casein 
(Labco) in varying amounts replaced equivalent 
weights of dextrose. Total white blood cell counts, 
polymorphonuclear granulocyte counts, and hemato¬ 
crit determinations were made as previously described 
(()). For the purposes of this report, granulocyto¬ 
penia was considered to be present when the poly¬ 
morphonuclear granulocytes numbered 500 or less per 
cu. mm. Anemia was considered to be present when 
the hematocrit waa less than 30 vol. per cent. 

Of 89 rats fed the casein-free diet (No. 1055), 10 

»PrRfifnte<1 In part by one of iia (A. K.) before the AAAS 
Vitamin Conference nt Glbaou Island, Maryland, July 3945. 

*The cnHoln-free diet No. 1065 consisted of anhydrous 
dextrose, 86.76 (yrains; Crlsco, 8.0 Iffrains; salt mixture No, 
550*, 4.0 graiJiB; ferric citrate, 1.3.6 Rrams; and copper sul¬ 
fate ' 6HiiO, 0.08 grains. Into this diet were Incorporated 1 
mg. of thiamine hydrorhlorlde, 2 mg. of riboflavin, 1 mg. of 
pyrldoxine hydrochloride, 4 mg. of calcium pantothenate, 2 
mg. of nlaCln, 200 mg, of rholino chloride, 0.001 mg. of biotin, 
and 0.4 mg. of 2-ineth,v3-l,4-napbthomi1noiie. Twice weeWy 
each rat received a supplement of 0.25 cc. of corn oil con¬ 
taining 2,000 units of vitamin A and 20O units of vitamin D 
(Natola) and once weekly 8 mg. of a-tocopberol In 0.03 cc. 
of ethyl laiirate. 
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died within 19 days after starting the experimental 
diet. One or more blood counts were made between 
the nineteenth and twenty-eighth days on the surviv¬ 
ing 79 rats. Granulocytopenia was noted in 75 rats 
and anemia in 68. The 4 rats without granulocyto¬ 
penia and the 11 rats without anemia failed to sur- 

TABLK 1 

CiKAND1.0C\'TOI'IfiNM ANH ANKMIA IN UaTS Flip BnOTKlN FReifi 
Dirts anp PBCVRNTiuN With CIahmin 


treatment are in Table 2. Rats which failed to sur¬ 
vive the treatment period are not considered. When 
no treatment was administered, there was a progroB- 
sive decline in granulocyte count and hematocrit value 
terminating in death. Of 13 rats treated with crys¬ 
talline L.C.F. or a liver concentrate of L.C.F., only 

TAIiJ.E li 

TrICATMKNT of UhAMIFOOVTOI’ENIA 


GroPi>* 


No. of 

ratft No. of 
No. of with ratH 
ra(H granulo- wllh 
cyto- nin'iiilut 


A o pi.*r ci‘Pl 8 8 CS 

li 0 per omH cafioin — 1!0 7 

UC.F, dallyt . 8 8 7| 

C 18 per font ennoin — pair- 

fod with Group A . . 8 2 0 

D 18 p«r cent caaotn . 8 0 a 


• The 4 groiJpH were equal with respeet to Hex, litter, ami 
weight dJsrributlon. Food Intake waa ud libitum in groups 
A, K, and b. 

t This cryntalllne fermentation product (Z) was adniln^ 
iHtered by pipette to each rat fr<im the outset of the experi¬ 
ment. 

1 Noted within 28 days. 

I The rats which fulled to develop anemia died after 19 to 
25 days. 


vivp. 28 days on the experimental diet. The average 
Ixtdy weight was 42.5 grams at the start of the ex¬ 
periment and 30.2 grams after 20 day.s on the diet. 
Of 6 and 7 rats fed diets containing 2 and 4 per cent 
casein, respectively, all developed granulocytopenia 
within 30 days. Anemia Avas noted only among the 
rats fed the 2-per cent casein-containing diet. Seven 
of 8 rats fed an S-per cent casein-containing died, de¬ 
veloped gnuuilocytopenia within 45 dnysj none had 
anemia. 

Data on the influence of restriction of food intake 
and the effect of L.C.F. (2)^ administered preven¬ 
tively are in Table 1. Those data indicate no sig¬ 
nificant preventive action by L.C.F. Severe restric¬ 
tion of fin 38-per cent casein-containing diet (Group 
C) failed to produce blood dysernsias in 6 of R rats. 
The 2 cases of granulocytopenia noted in this grouj) 
may have resulted from inadequate casein intake. 

Several materials were tested for their effective¬ 
ness in correction of granulocytopenia developed in 
rate fed the casein-free diet No, 1055. Treatment was 
administered daily for 4 days. A recount was made 
on the day following the last treatment. For the pur¬ 
poses of this report, a response was considered “posi¬ 
tive" when the granulocytes numbered 1,000 or more 
cells per cu. inin. Further details and results of 


•The cryatalUue fermentation LC.F. <«), synthetic Ij.C.F.. 
and L.C.F. concentrate from liver lined In these stndies were 
furnished through the courtew of Drs. B. li. K. Stoketad and 
B. L. Hutchinga, of Lederle Laboratorlea, Inc. 


Trcatiniuit 


sss 

:a| 


Poly, granulo¬ 
cytes per On. 
mm. <average) 


a 



d 

41 



1.,(^F.* 100 7 . 

I. C-K-t 2007 Hubcutancously 
L.(’.F.t - -100 7 f L.C.F. couc.f 

:i(l 7 . 

iliotH —18 per cent ur 

HO per ceui . 

L.C.F.t— 100 7 + L.C.F. oonc.t 
r »0 7 coKein diet- IS per 

<‘ent .. 

- 100 7-1 ctiHeiii diet- - 

is p<*r cent. 

L.t'.F.K —100 7 + amino neld 
mixture .. 


8 

•> 

860 

750 

2 

0 

300 

760 

a 

0 

33 

417 

0 

0 

217 

39 

cl 

3 

8.1 

4,838 

5 

r> 

350 

3,000 

6 

0 

317 

2,433 


* CrystnlliDR fermentation L.C.F. (Z) or synthetic L.C.F. 
(Stokstnd). No differences were observed between the activ¬ 
ity of the two substancoH In these experlmouts. 

i CrystulHne fermentation L.C.F. (Z). 

Con mined In 0,058 grams of liver concentrate. 

Synthetic L.C.F. (Slokstad). 


2 reached granulocyte levels of 1,000 colls per ou. mm. 
Granulocyte values declined in all of 9 rats fed diets 
containing casein at levels of 18 or 30 per cent* in 
place of the casein-free diet No. 1055. However, the 
administration of L.C.F, combined with a change to 
an 18'pcr eeni case in-containing diet resulted in sig¬ 
nificant increases in granulocyte count in each of 8 
rats. Similarly treatments with L.C.F. combined with 
the dietary administration of a mixture of purified 
amino acids'^ produced significant increases in granu¬ 
locyte count in each of 6 rats. Data on the treat¬ 
ment of anemia are incomplete and therefore are not 
prcBcnted at this time. 

Further study is required to determine the identity 
of the amino acids responsible for the granulocyto¬ 
poietic activity found in casein or in a mixture of 
purified amino acids. Such data may help in the 
elucidation of Ihe mechanism of action of L. casei 
factor and ihe amino acids in the formation of granu¬ 
locytes, 

‘Five and 4 rats were fed diets containing 18 per cent 
and 80 per cent caacln, respectively. Average dally lutoko 
of these diets per rnt was 8.6 grams. 

"To mixture XH-c of W. C. Rose and S. S. Flerke (J, hiol. 
Chem,, 1942, 143» 115) containing 18 amino acids were added 
7.8 grams of dl threonine and 7.8 grams of dl aspartic add. 
Of this final mixture, 26.T grams (representing 18,0 grams of 
’‘active’* amino acids) replaced an equal weight of dextrose 
in the casein-free diet No. 1065. Average daUy Intake of 
this diet per rat was 2.7 grama. 















648 


SCIBNOSI 


Vd. 108, No. 2682 


SUUMABT 

Severe granuioeytopenia and anemia were devel¬ 
oped unit'ormly in rats fed protein-free diets. Casein 
(18 per cent) prevented these dyscrasias, but crystal¬ 
line I/, cuaei factor {“folic acid^^) did not prevent 
them. In the correction of granulocytopenia in rats 
fed protein-free diets, L, caaci factor alone was only 
slightly effective, diets of higher casein content (18 
or 30 per cent) were inetTeetive under the experi¬ 
mental conditions described. However, L, casei factor 
combined with an 18-per cent casein-containing diet 
or L. ciisei factor combined with a mixture of purified 
amino acids were found to be highly effective in cor¬ 
recting the granulocytopenia. 
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The Presence and Significance of a 
Leukopenic Factor in Inflam¬ 
matory Exudates 

■Valt Menkin 

Departnymt of Pathologyj Duke University School 
of Medicine 

A number of inflammatory conditions are accom¬ 
panied by a fall in the number of circulating white 
blood cells, a so-called state of leukopenia. Fitz-Hugh 
and Krumbhaar {1) regard agranulocytosis as the re¬ 
sult of an arrested development of leukocytic elements. 
The disease involves lymphoid elements as well as 
granulocytt*s. These authors therefore speak of the 
condition as a pernicious leukopenia. A profound 
leukopenia referable to a virus infection has been 
recently described to Occur in cats (i?, d). It is in¬ 
terest ing to note on close scrutiny the frequent occur¬ 
rence of some infection accompanying an agranulocy¬ 
tic process. 

The writer has demonstrated the presence of an 
injury factor located in, or at least closely associated 
with, the euglobulin fraction of inflammatory exu¬ 
dates (5). This substance has been termed necrosin. 
Recent studies indicate its more frequent recovery in 
exudates from a severe area of inflammation in which 
there is usually an appreciable degree of acidity (7). 
The whole euglobulin fraction of exudates not only 
induces mai'ked cutaneous injury, but likewise it 


causes in dogs a marked degree of fever and a pro¬ 
found leukopenia (5, d). Subsequent investigations 
have revealed that the pyrogenic property of the whole 
euglobulin fraction of exudates is really not referable 
to necTosin, but that this fever-iudueing capacity is 
caused by a completely different, but closely asso¬ 
ciated substance, termed by the writer pyrexin (tf). 
The present preliminary communication indicates that 
in inflammatory exudates there exists a leukopenic fac¬ 
tor which is not one of the biological attributes of 
nccrosin per se. It is closely associated with pyrexin. 
Yet, it can readily be dissociated, at least to a large 
extent, from this pyrogenic factor. The presence of 
such a leukopenic factor in inflammatory exudates 
may in large part explain, perhaps, the state of leuko¬ 
penia accompanying numerous inflammatory proc¬ 
esses. The leukocytosis-promoting factor present in 
exudates may well mask the ultimate effect of this 
leukopenic factor (4). In brief, the final blood picture 
accompanying an acute inflammatory process may to 
a large extent depend on the relative concentration 
of either the leukocytosis-promoting factor (LPF) 
or the leukopenic factor now under discussion, both 
of which factors are produced at the site of an acute 
inflammation. 

An inflammatory exudate at an acid pH will, when 
injected into the circulation of a dog, tend to Induce 
a rapid and sharp fall in the number of circulating 
leukocytes. This is a conspicuous feature within the 
first hour or so. The average fall in 8 experiments 
has been found to be 3,778 white blood cells per 
cubic millimeter or 32*3 per cent. Pyrexin, os isolated 
from such exudates, is the fraction obtained which hoe 
been found to induce a marked leukopenia. The aver¬ 
age fall in 10 experiments is 9,980 white blood cells 
per cubic millimeter, a drop of 79 per cent. It is pos¬ 
sible that the simultaneous presence of the LPF in the 
whole exudate counteracts somewhat the full effective¬ 
ness of the leukopenic factor. Such a state of affairs 
would account for the more strildng effect obtained 
with pyrexin where the LPF is absent. Purified 
necrosin or normal blood serum utterly fails to induce 
any such drop in the leukocyte count. Within the 
usual period of study (about 6 hours) the maximum 
decrease in the number of circulating leukocytes is, 
under normal oiroumstanoes, negligible. 

An attempt bos been made to dissociate the leuko¬ 
penic factor from pyrexin. Some recent evidence 
indicates that the latter is, or is at least associated 
with, a polypeptide. It is possible that the leiflcopenic 
factor also belongs to this group, especially ai&ce it 
is derived from pyrexin. For this reason pyimin 
has been partially hydrolysed with 04 N for 

about 10 to 16 minutes in an effort to detkm^^ 
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whether pyrexin can be m large part inactivated ^ 
while leaving behind an active leukopenic factor. 
The scheme of extraction adopted follows: 

Scheme or ExTaAcmoN or Leukopenic Factok 

Exudate 

«)flS 04 at 1/3 saturatiuu 
I 

precipitate 

treated with distilled water 
I 

shake 

I 

inaoliibie material 
I 

dialyze until free of BO 4 

pyrexin (dried by freezing) 

1 

reflux with 0.1 N IICI for 10-15 minutes 
I 

cool 

! 

N NaOn adjusted to pH 10 or 10.3 

concentrate on steam bath to about 1/lOth volume 
I 

dialyze 

evaporate to drynoss on steam bath or dry freeze 
(leukopenic factor) 

The tin a I material obtained when extracted from 
pyrexin, as indicated above, still induces a marked 
leukopenia. This, as in the case of the whole exudate, 
develops abruptly, and it may last a few hours. The 
average fall in 14 experiments is 6,146 cells per cubic 
millimeter, a drop of over 60 per cent. Yet, this leu¬ 
kopenic factor is now essentially dissociated from 
P3rrexin, for it essentially causes no fever w^hen in¬ 
jected into the blood stream of dogs. Preliminary 
observations in collaboration with Dr. Frederick Bern- 
heim, to be subsequently reported in detail, on the 
amino nitrogen concentration before and after hydn)- 
lysis indicate that the leukopenic factor seems to be¬ 
long to the group of polypeptides. It is thermostable, 
for boiling fails to inactivate its effect. Various con¬ 
trols, such, for instance, as the normal variation in 
leukocyte counts and in temperature level during the 
period of study (t.e. within about 6 houv.s) or the 
reagents themselves that were utilized in dissociating 
the leukopenic factor from pyrexin, all indicate that 
the effect of the leukopenic factor is indeed real. 
These studies are being pursued further and will be 
reported in extmao elsewhere. 

In brief, evidence has been advanced to indicate 
that there exists in inflammatory exudates, particu¬ 
larly when obtained from an area of severe inflamma¬ 
tion and therefore usually at an add pH, a leuko¬ 
penic factor, which per se may offer a reasonable 
explanation for the development of a state of leuko¬ 
penia with some of the types of acute inflammation. 
I^artberniore; in the exudative material this leuko¬ 


penic factor seems to be in close association with 
pyrexin, the pyrogenic factor from which in turn it 
con to a large extent bo separated. The leukopenic 
factor affects the granulocytes as well as the mono¬ 
nuclear cells, for the latter are likewise depressed. 
The effect is a general one. The leukopenia is found 
to exist l>oth in the peripheral circulation and in 
samples of blood obtained from the heart. 

In subsequent studies since this communication was 
sent for publication, it has been found that, although 
the leukopenic factor of inflammatory exudate is 
mostly found in close association with pyrexin, it can 
be recovered sometimes to some extent in other frac¬ 
tions of exudative mattsrial, indicating that it is appar¬ 
ently not exclusively found in association with pyrexin. 
Furthermore, additional studies seem to indicate that 
the leukopenic factor of exudates does not primarily 
deplete the bone marrow, hut rather the mechanism 
involved appears to bo a rapid trapping of leuko¬ 
cytes in the alveolar walls of the lungs, in tlie sinusoids 
of the liver, and apparently in the spleen. The latter 
fact may be of significance in our further understand¬ 
ing of the mechanism involved in the acute splenic 
tumor accompanying numerous inflammatory proc¬ 
esses. 
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The Comparative Toxicity of Thiourea 
to Four Mutants of Drosophila 
melanogaster ^ 

E. D. Goldsmith nnd Morris Henry IUunlt 

DeparUnent of Anatomy, College of Dentistry^ and 
Wmhingto7% Square College of Arts and Science, 
New York University 

During the course of an investigation of the effects 
of a number of drugs upon the development of sev¬ 
eral genotypes of Drosophila melanogaster, the strik¬ 
ing toxicity of thiourea*^ was observed. A survey of 
the literature disclosed several reports dealing with 
thiourea as an insecticide. Two-per cent solutions of 
thiourea and pbeuylthiourca wore effective against the 
webbing clothes moth (i#). Third instar blowfly larvae 
died in the third or fourth instar when exposed to 
thiourea incorporated in their food (6). MoQovran, 
Richardson and Piquett (6) observed a 9a*per cent 

^ Aokaowledgmcnt ia made to MIsb Ada Bakos tor tecbalcal 
asslataace. 

^tbora are indebted to t>r. Stanton U. Hardy, of the 
Lederto Ifaboratorlee for a supply of thiourea. 




650 


SCIENCE 


VoL 103, No. 2682 


uiortaMty in the housefly (Musca dontfratica) when 
third instai* larvae were raised on a medium contain¬ 
ing 7.5 mg. of thiourea per 23 grains of food. Sixty 
milligrams of borax were needed to produce the same 
mortality, and fliis amount of DDT yielded n death 
rate of 88 ptu- eenl. In another invcHtigntion DDT 
was found lo be more effective than a l-per cent solu¬ 
tion of lliiouroa in reducing the number of emerging 
flies (7/). Feeding a mixture containing 10 per cent 
of ally] liiionrea and 90 per cent kaolin to third instar 
larvae of the silkworm, Bomhyx fnoru produced no 
unfavorable effects (i). 

The following is offered as controlled, quantitative 
evidence of the effectiveness of thiourea in destroying 
larval diptera. 

Experimental Method 

PearTs (JO) synthetic medium, S lOl, modified by 
changing the agar content from 2,2 to 2.5 per cent, 
served as the basic food. To this medium thiourea 
was added to give the desired concentrations (Table 1). 
The food was poured into 1 x 4-inch vials to a depth 
of I inch and was yeasted when cool (one drop of n 
yenst suspension of one cake of Floischman’s yeast per 
100 ce, of water was placed on the surface of the 
food). The cultures were allowed to stand for 24 
hours for yeast growth. 


I’ABLE i 

Eitfect of Thiouhea on Mortamtv of 0. iiiclanouafiUir 


Cone, of 
thloiirt^n 
Mjr./lOO 

CO. 1>f 

food 

Ebony 

t* 

s 

ot O , 

Sooty 

BlHck 

Wlld-typc 

.M V 

O u 

Mortality 

% 


Mortality 

^ a; 
o« 

Mortality 

% 

ia.5 

200 

100 



210 

100 



10.0 

200 

100 

200 

100 

210 

100 



s.o 

4(K> 

97 

200 

08 

400 

84 

3ft0 

7,6 

7.5 

210 

90 



210 

85 



7.0 

‘too 

98 

200 

83 

400 

76 

886 

72 

fl.O 

400 

87 

200 

84 

300 

65 

.360 

69 

6.0 

S70 

76 

200 

Oft 

440 

58 




Ten newly-hatchcd larvae w'ere placed in each vial 
and incubated at 25^ ± 0.05® C. The four genotypes, 
ebony, sooty, black, and Wild-type, were tested in these 
experiments. The animals were examined at intervals 
during the larval and subsequent developmental 
periods. 

A number of preliminary runs established that at 
concentrations ranging from 260 mg. to 20 mg. of 
Uiiourea/100 ce. of food all larvae died in the first 
or second instar. This obtained for dosages of 12.5 
and 10 mg./lOO ce. of food, with a rare individual 
reaching the third instar and attempting pupariurn 
formation. In the final experiments concentrations 
ranging from 12,6 to 6 mg./lOO co. were used. 


Results and Dihoussion 

Genetic considerations. The data indicate a marked 
genetic difference in the resistance of these four stocks 
to the drug, the Wild-typti being the most resistant of 
the four genotypes tested. Black is a Il-chromosome 
recessive mutant, and ebonya Ill-chromoaome reces- 
sive mutant from the Wild-type. These two mutants 
are phenotypically indistinguishable and have normal 
viability on standard culture media. However, they 
show a marked difference in resistance to thiourea, 
black being much more so than ebony. The recessive 
mutant, sooty, is an allele of ebony and only a slight 
departure from the Wild-type body color as compared 
to the black color of the ebony” flies. The sooty 
genotype .seems to withstand the drug better than its 
allele, ebony. This difference may be more marked 
than the data appear to indicate. The black and 
ebony” stocks were single locus differences from the 
Wild-type stock, but the sooty slock also carried the 
mutants, cinded wing, stripe, scarlet, peach, rouglioid, 
hairy, and thread—a total of eight mutant loci dif- 
fcrencoH from the Wild-type stock. The cumulative 
deleterious effects of mutants in compound slocks is 
well known. It may be that the rather cl(>se approach 
of the sooty mortality to that of its alleh‘, ebony 
(Table 1), is due in largo part to this cumulative 
effect. If this is so, then the true mortality of the 
sooty allele is much lower than the figure indicated. 
This would bring its re.sistance to the drug more 
nearly into line with its slight deviation from the Wild- 
type body color, making the sooty gene both physio¬ 
logically and morphologically a less extreme variation 
than the ebony gene from their Wild-type allele. The 
marked mortality difference between the phenotypi- 
cally similar black and ebony stocks shows that th(fre 
must be significant differences in the nonvisible physio¬ 
logical effects of the genes at these two loci. We have 
observed marked developmental-morpliological effects 
of thiourea at certain dosages. These results are 
being reported elsewhere. One of us has found dif¬ 
ferent developmental effects of other unrelated drugs 
on I), melmogaster (Hamly, in pressl, It is evident 
that the use of drugs might prove a profitable tech¬ 
nique in the study of the nature of gene action with 
D. melanogaster. 

Thiourea as a larvicide. The numbers of individuals 
treated and the mortalities of the four genotypejs at 
the indicated dosages are given in Table 1. The mor¬ 
tality values are calculated on the number of emerged 
adult flies. Examination of the table reveals that a 
concentration of 12.6 and 10 mg./lOO cc. produced 
lOG-per cent mortality in the mutants, ebony, sooty, 
and black. The trend of the data indicates that a 
100-per cent mortality of the wild-type would be pro¬ 
duced at some concentration between 15 and 10 
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mg./lOO oc. At lower ooncentrations of 8-6 lug./lOO 
ec. there was a prog^ressive decrease in tlie death rate. 
It IB evident that even in concentrations as low ns 
0*005 per cent thiourea is highly toxic to D, melano- 
ga^ter. 

Following recent large-scale field spraying of DDT 
to destroy mosquitoes, wholesale destruction of fish 
and other fresh-water life was observed. It should be 
noted that thiourea has no such lethal actioti upon fish 
and amphibia. Immersion of young individuals of 
Xiphophorous hellcrii and Platypoecilus maculatas in 
water containing 33.3 mg, of thiourea /100 cc. for 
periods up to five months resulted in vigorous fish 
which did, however, exhibit retarded growth and de¬ 
velopment (5). It has been demonstrated that ani¬ 
mals (frogs, 4, 5, ?f and mammals, 2) retarded by 
thiourea will resume normal growth and development 
upon discontinuation of the thiourea treatment. It 
should be emphasized further that the norilethal con- 
eentrution employed in the fish experiment is more 


than 309 per cent higher than that which yielded 100- 
per cent mortality in Drosophila larvae. 

In view of these facts it was cousidorod worth while 
to investigate the effects of thiourea upon niosquito 
larvae. The results of these tests will appear in a 
subsequent publication. 
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News and Notes 


Lea A. IJuBridge, who returned to the Departm(‘nt 
of Physics at the University of Rochester in February 
from the KDIIC Radiation Laboratory, Cambridge, 
has been made president of California Institute of 
Technology. He succeeds Dr. R. A. Millikan, who 
retires this spring. 

T. Wayland Vaiighcm, of Washington, D. C., former 
director of the Scripps Institution of Oceanography, 
has been awarded the Mary Clark Thompson medal by 
the National Academy of Sciences. Dr. Vaughan was 
honored by this award ‘Un recognition of his outstand¬ 
ing achievement in such purposeful and iugenious co¬ 
ordination of observations and generalizations madr 
in and bearing on the fields of stratigraphic geology 
and paleontology.” 

Charles B. Fawcett, geographer of the University 
of London, will be in residence at the Clark Univer¬ 
sity School of Geography during the second semester, 
February to May 1947. He will offer regular coui'ses 
of instruction and a series of special lectures during 
his stay in the United States. 

Arthur L* Samuel, of Bell Telephone Laboratories, 
New York, will become a member of the electrical 
engineering faculty at the University of Illinois. 


Ray O. Daggs has been appointed director of re¬ 
search at the Armon*d Medical Research Laboratory, 
Fort Knox, Kentucky. 

Jean Bracket, of the University of Brussels, htus 
bt^en appointed visiting professor of zoology at the 
University of Pennsylvania for the period January 
lo SeptembiT 1947. He will teach and conduct re¬ 
search in experimental and chemical embryology at 
the University during the spring term and work at 
the Moi’ine Biological Laboratory, Woods Hole, dur¬ 
ing the summer. Thus, graduate students may work 
continuously with Dr. Bracket during the entire 
period. 

Ernest Laqueur, Institute of Pharmacotherapy, 
Amsterdam, delivered Uic Seventh Harvey Lecture of 
the current series at the New York Academy of Medi¬ 
cine on 18 April 1946. Dr. Laqueur spoke on: “Inter¬ 
relationships Between Gonadotropic and Sex Hor¬ 
mones.” 

R, R. McGregor, senior fellow, Mellon Institute of 
Science Teachers Association on 1 May 19'46. Dr. Me- 
Industrial Research, Pittsburgh, addressed a joint 
meeting of the Franklin Institute and the Philadelphia 
Gregor spoke on “Silicones: Food for Imagination.” 
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Anaoimcements 

Frederic Bremer, of the University of Brussels, has 
written that the ship carrying the American scientific 
periodicals which appeared during the war struck a 
mine, and that the 1046 periodicals have not been 
received regularly. He would appreciate receipt of 
reprints from liis American colleagues,, cspecinlly on 
the snhjt’cl.s of neurophysiology, physiology of the 
muscle, and physiology of the circulatory system. 
TheKo papers will be of great valu(‘ to Prof. Bremer, 
as he has been iiskcd to write an article on the gen¬ 
eral physiology' of the nerve centers for the Annual 
Review of Rhydology , 1947 (covering works appear¬ 
ing in 1045-1946). 

Prof. Bremor^s address is: Paciilie de Medecine et 
de Pharrnacie, Universite de Bruxelles, 115 Boulevard 
de Waterloo, Bruxelles. 

The JJepartmcyit of Animal Husbandry^ Pcnn.syl- 
vania State ColIeg(', is the recipient of a research 
grant from Sharp and Dohme. This grant is a re¬ 
newal of previous grants and affords increased finan¬ 
cial support to a research program under the direc¬ 
tion of W. T. S, Thorp, professor of animal pathology. 
Dr. Thorp is making an extensive study of various 
sulfonamides in the treatment of infections and para¬ 
sitic diseaRos in livestock and poultry. 

The Committee on Growth of the National Research 
Council, acting for the American Cancer Society, rti- 
nounces that it will entertain applications for grunts 
in cancer research to become effective 1 July 1947. 
Applications will be received until .15 September 1946. 

Applications for fellowships and senior fellowships 
in cancer research of the American Cancer Society 
for the ensuing year will be received until 1 December 
1946. 

To date tin* Cotnmittee on Growth has recommended 
to the American Cancer Society a total of 75 research 
grants and 14 fellowships. The Committee will con¬ 
tinue to recommend support of research in the basic 
Bciencea and in clinical investigative medicine broadly 
pertaining to problems of growth. It will continue 
also to rely heavily for counsel on its advisory Divi¬ 
sions of Chemistry, Biology, Physics, and Clinical In¬ 
vestigations and their subjacent panels in specialized 
areas of research. 

Applications for research grants for the current 
year will no longer be entertained. Communications 
should be addressed to; The Committee on Growth, 
Division of Medical Sciences, National Research Coun¬ 
cil, 2101 Constitution Avenue, Washington 26, D, C. 

Rohrer, Eibler ^ Beplogle announce the opening 
of another regional office which ia located in Suite 


520, Terminal Tower, Cleveland, Ohio. J. Elliott 
Jonney is resident partner in charge. 

Five fellowships have been established by the New 
York State Department of Health for the training 
of physicians in the public health laboratory field. 
The appointments are for a period of one year and 
are open to physicians with postgraduate laboratory 
training who wish additional experience in pathology, 
bacteriology, or biochemistry to qualify for positions 
in the public health laboratories in New York. Can¬ 
didates must be United States citizens who have gradu¬ 
ated from a medical school approved by the American 
Medical Association and who are licensed or eligible 
to take the examination for license to practice medi¬ 
cine in New York State. Inquiries should be directed 
to the Division of Laboratories and Research, State 
Department of Health, Albany 1, New York. 

Karl Sandnwd, Norges Teknische Hogskule, Trond¬ 
heim, Norway, has written: 

A 8 I suppose you can imagine only too well, conflaemont 
and prison are not likely to give increased stimulus to 
scientific research. It was a groat event for me and 
some five other countrymen, therefore, to receive an in* 
vital ion to England by the British Council. I am just 
hack in Trondlieim again after three very interesting and 
busy weeks in England. 

We have had, and still have, certain difficulties in our 
daily work in the Chemistry Department. Dr. Sorensen 
is the only one of our i)rowar professors back in office at 
the present moment. He hud one kidney removed during 
the war, due to a Gestapo bullet fired throuh his back, 
when he was in for a third-degree cross-examination. 
Prof. Troiistad was killed up in the mountains, Prof. 
Rader is in the hospital, and Prof. Schmldt-Nielsen has 
retired. I was lucky enough, on my own part, to keep out 
of the reach of the Gestapo. Still we have had many 
encouragements, not least from across the Atlantic.— 
Victor K. LaMer (Columbia University). 

Philips Technical Review, which was published 
monthly before the war in four languages by the 
Research Laboratory of N. V. Philips GloeiUunpon- 
fabrieken, Eindhoven, Holland, has resumed puUioa- 
tion, according to an announcement by 0. S. Duffeu- 
dack, president of Philips Laboratories, Inc. 

Dr, Duffendack explained that publication of inter¬ 
national editions of the Review was forbidden by the 
Nazis at the beginning of 1942, although the Dutch 
edition was permitted to continue until July. The 
seventh volume, 1942, therefore consisted of only mx 
numbers. It is planned to moke these available in the 
English edition as soon as possible. 

First issues of Vol. 8, No. 1, of the English edition, 
just received in this country, contain papers emit 
'^Sintered glass/’ by E. G. Dorgelo; "An 
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paratus for contact therapy/^ by H. A. G. Haseu, 
J. M* Ledoboer, and J. H. van dcr Tank; “The mea- 
anremont of impedances particularly on decimetre 
waves,” by J, M, van Hofiveegen; and “An appa¬ 
ratus for stroboscopic observation,” by S. L. do Bruin. 

Subscriptions for the Eei}kw are beiu^^ handled ex¬ 
clusively in this country by Elsevier Publishing Com¬ 
pany, 216 Fourth Avenue, New York. Yearly aub- 
eeription price for 12 monthly issues is $5.00 including 
postage. 

A letter addressed to Prof, Fr^Mric Romanf suc¬ 
cessor of the late Charles Dep^ret as professor oC 
geology, University of Lyon, Franco,' was recently 
returned, marked “l)6ocdc.” Eoman was a specialist 
on Cenozoio stratigraphy and mammalian paleon¬ 
tology.— Horace E. Wood, II (University of Newark). 

The Department of Electrical Engineering of the 
Illinoifl Institute of Technology has announced that 
the Graduate Fellowsliip in Power Systems Engineer¬ 
ing, which the Westinghouse Educational Foundation 
iSrst established at Illinois Tech in 1945, has been re¬ 
established on a yearly basis for a period of five years, 
according to Louis T. Radar, chairman. Applications 
for this yearns fellowship arc being accepted by Dr. 
Radar and must be received by him before I June 
1946. The final decision will be announced to all 
applicants by 16 June. The appointment will become 
effective 23 September. 

One fellow will be selected each year by a joint 
committee representing both the Foundation and the 
Institute. Leading to a degree of Master of Science 
in Electrical Engineering, Uiis fellowship provides a 
stipend of $1,500 with all tuition fees paid for 12 
months. 

Meetings 

The American Geophysical Union will hold its 27th 
annual meeting 27-29 May in the Hall of Government, 
George Washington University, Washington, D. C. 
The general meetings of the Union will consist of: an 
evening lecture session on the volcano, Paricutin; a 
business session; and an informal smoker at the 
Cosmos Club. In addition to business meetings, 123 
papers have been scheduled for presentation in the 
sections on geodesy, seismology, meteorology, terres¬ 
trial magnetism and electricity, oceanography, volcan¬ 
ology, hydrology, and tectonophysics. 

The eighth summer conference of the New England 
Asaociation of Chemistry Teachers will be held 19-24 
August at Middlebury College, Middlebury, Vermont. 
The summer conference ha» become on event of in- 
ereasiug professional importance among college and 
aeoondkry school chemistry instructors. 


Two symposia are to be held. A symposium on 
“Electrolysis” will be presented by William B. Mel- 
drum, Haverford College; Prank T. Gucker, North¬ 
western University; and John A. Timm, Simmons Col¬ 
lege. A symposium on “Colloids” will be headed by 
Ernst A. Hauser, Massachusetts Institute of Tech¬ 
nology, accompanied by other well-known authorities. 

Other program features include; “Silicones,” by 
Francis J. Norton, General Electric Research Labora¬ 
tories, Schenectady, New York; “Chemistry in Life 
Insurance,” by Sidney H. Roberts, Aetna Life Insur¬ 
ance Company Medical Laboratory, Hartford, Con¬ 
necticut; “A GI Chemist in a GI School in France,” 
by Andrew J. Scarlett, Dartmouth College; and other 
papers to be announced. 

Elections 

The Kappa Chapter of Sigma Xi at Columbia Uni¬ 
versity held its annual initiation ceremony and ban¬ 
quet, on the evening of 7 May, at which 53 members- 
elect were initiated. Officers elected for 1946 arc: 
Walter Raulenstrauch, president; I. L Rubi, vice-pres¬ 
ident; and John S. Karling, secretary-treasurer. Fol¬ 
lowing the banquet, Edward U. Condon, director of 
the National Bureau of Standards, addressed the meet¬ 
ing on “The Liberation of Atomic Energy,” 

The American Society of Naturalists has elected the 
following ofHeerw for the year 1946: C. W. Metz, Uni¬ 
versity of Pennsylvania, president; H. A. Spoehr, Car¬ 
negie Institution of Washington and Stanford Univer¬ 
sity, vice-president. William IL Tayior, University of 
Micliigan, continues as secretary, and T. M. Sonne- 
born, Indiana Ujiiversity, as treasurer. 

The Utah State Chapter of the Society of the Sigma 
Xi held its annual business meeting on 8 April 1946. 
Officers elected at the meeting include: Dntus M. Ham¬ 
mond, president; George T. Blanch, vice-president; 
and Carroll I. Draper, trtmsurcr. The retiring presi¬ 
dent, J. Stewart Williams, ia retained on the Execu¬ 
tive Committee with the secretary, Marion T. Bird, 
who has completed the first year of a three-year term. 

The Society of Neurological Surgeons elected as its 
new president, W, M. Craig, of the Mayo Clinic, 
Rochester, New York, at a meeting at Vanderbilt 
University, Nashville, Tennessee, on 9 April. 

Recent Deaths 

William E. Evans, Jr,, 40, associate professor of 
pharmacology, University of Maryland School of 
Medicine, died in the University Hospital on '6 May 
after an illness of short duration. 



Letters to the Editor 


The Effect of DDT on Cutaneous Sensations in Man 

A group of 32 students of Ycnching [Jriivorsity volun¬ 
teered for a study of the effect of DDT on cutaneous 
sensatjonH in the akin \vhe?i kept in constant contact with 
this agent. Kach student wore a piece of cheesecloth 
(3x4 cm.) saturated with a solution of DDT or mixture 
of tliis ngent^ on the inner surface of one forearm and 
anoth(ir piece containing only the diluent on the other 
arm as a control. The cloths were put on corresponding 
ureas on both sides^ 6 cm. abovo the lowest transvor.se 
furrow' of the wrist. Cutaneous sensations of the covered 
areas have been followed through a period of five weeks. 
The tactile sensation was tested by calibrated Von Froy^s 
hairs, and the pain, cold, and heat sensations by spot 
distribution. 

Students were divided into groups of four or five each, 
and each group was dressed with a different concentra¬ 
tion or mixture of DDT. While no remarkable difference 
in pain, cold, and heat sensations could be detected, tite 
solution of DDT in olive oil or mixture with vaseline 
(petrolntuiu) has been found to desensitize the tactile 
aeiisation in most cases, as shown in Table 1. The 
minimal pressure that would arouse the tactile sensation 
of tiie skin in contact with the olive oil solution or vase- 
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1 

1 

1 

0 

1 

4 

A 
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line mixture of DDT was 1-2.5 grams per square centi¬ 
meter higher than the control. These results indicate 
that oil facilitates the penetration of DDT Into the skin. 

Yin-ch'ano Chin and Chi-hstIkh T'ant 
livpnrtmcnt of Biology, Yenchirtg Vniversity 
Chvngtu, China 


Arginine-free Diets and Intestinal Synthesis of Arginine 
The white rat is abJe to synthesize sufficient arginine 
for moderate growth, reproduction, and partial lactation 
(H, L. Williams and E. M. Watson, Bev, Canad, Biol., 
1044, 3, 426). The possibility that arginine is ono of 
the amino acids which C. .T. Martin (Proc. 8oc. exp. Biol. 
Med., 1944, 66j 182) believes to be synthesized within 
the intestinal tract led to the following investigation. 
The stock diet of the colony of albino rats was Fox 


(3how. The arginine-free diet was prepared as reported 
earlier by Williams and Watson and, when modified by 
the addition of 2 per cent sulfasuxidino, was supple¬ 
mented wdth 2-me-l,4-naphthoquinono (50 mg,/kg. diet), 
biotin concentrate (200 jig. No. 1,000/kg.), but not writh 
folic acid as employed by Martin. 

Because of the lack of available chemicals, this series 
was restricted to throe animals on each of the arginine- 
free diets. The average weights of these animals while 
on the teat diets are shown in Table 1. 


TABbK 1 

EKFOCT or ARGINtND-KRKR DlKTH ON WZIOUTB US' MAUK 
WiiiTK Rats 
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2 
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4 

150 
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5 

152 
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B 

167 

140 

7 

102 

145 

8 

152 

138 

0 

146 

120 


Although the rats failed to gain weight on either diet, 
possibly duo to the restricted intake, there was no indi¬ 
cation of the dramatic Joss of weight known to accom¬ 
pany acute amino-acid deficiency cither by the groups 
or by individual animals. None of the animals died. 
Weights, dry weights, and arginine content of the vari¬ 
ous organs from animals of both series obtained at 
autopsy compared favorably with comparable data from 
control animals of the same age fed Fox Chow, in con¬ 
firmation of findings of Williams and Watson. Thus 
it is suggested that the intestinal tract is not the source 
of the arginine synthesized by the rat. 

This work was supported by a rosearcb fellowship in 
nutrition from Bwift Canadian Company, Ltd. 

H. L. Williams and K. M. Watson 
The MeeJc Memorial Laboratory 
University of Western Ontario Medical School 

The Successful Transfer of Ovaries Between 
Dogs of Different Breed 

For a number of years, experiments have been in prog¬ 
ress in an endeavor to transplant ovaries between dogs of 
different breed. The object of the present note is to 
report two successful transfers of this type and to 
record preliminary observations on the behavior of the 
recipient animals. Early unsuccessful experiments wore 
carried out without regard to the physiological status 
of the dogs, and the present successful transfers appear 
to bo directly related to the use of recipients in oestrus. 

The operative procedure employed is extremely simple. 
After incising the capsule,* the ovary is removed at the 
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hilua. The donor ovary is secured in position in the 
capsule of the recipient with several hno catgut sutures 
and the capsule closed. Ovariectomy and transfer are 
performed on both sides at the same operation. 

In both of the successful transfers the donors were 
bloodhounds and the recipients foxhounds. The blood¬ 
hounds were eight years old and had passed the period 
of productive breeding. The foxhounds were young aui 
mals, and each had whelped and raised one litter pro* 
vious to transfer. Both wore in oestrus at the time of 
operation. 

Pollowing transfer, signs of oestrus decreased grad 
ually over a period of four or five days but then re¬ 
curred in full intensity and continued for a normal cycle 
of 20 days, l^oth dogs copulated during this period, 
but neither conceived. The dogs were followed carefully 
thereafter, and it was with considerable surprise that 
signs of a second oestrus were observed 49 days afUr 
th(^ start of the previous period in ono animal and on 
the 98th day in the other. It appears aignilicant thnt 
such periods of heat do not corre8t>ond with the re 
cipJont^s previous history, but on the contrary, rcpri‘HiMjt 
a continuation of the bloodhound donor’s cycles. 

One of the dogs was killed for study 70 days after 
termination of the second oestrus. The ovaries appeared 
normal on gross examination, and histological .section 
showed corpora lutea and innumorabJe follicles in various 
stages of maturation. An estimation of the number of 
follicles was 7iot attempted, but it was nt once nppurtMU 
that they greatly exceeded the quantity normally found 
in the ovary of an eight-year-old dog. i’he hilus was of 
interest particularly in its content of blood vessels. 
Some of them were normal in appearance, filled with 
blood cells, and undoubtedly represented vascularization 
of the transplant by the new host. Others were necrotic 
or showed the extensive hyalinization characteristic of 
the senile ovary. 

The behavior of the animals after operation as well 
as the morphology of the transpliuitod organs attest tlie 
successful transfer of ovaries between dogs of different 
breed. It is significant that each of the successful 
transfers was effected during the recipient’s oestrus and 
that numerous experiments performed on other ])eriodH 
of the sexual cycle terminated in failure. The continua¬ 
tion of the donor’s cycle after transfer was contrary to 
expectation and suggests that the initiation of oestrus 
is a function of the ovary rather than of the pituitary. 
Those studios are being continued and will be reported 
in more detail in a later publication. 

Leon Whitney 

New TJaven, Connecticut 

Work of the International Commission 
on Zoological Nomenclature 

Throughout the war and since, the International Com¬ 
mission on Zoological Nomenclature has received much 
practical help and encouragement from American zoologi¬ 
cal institutions and from individual American zoologists. 
This has greatly contributed to the success of the efforts 
of the Commission to develop its work and thereby raise 
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tbe standard of service rendered to tlie 20 olog:ical pro* 
fesBion. In spite of wartime difficulties the Commission 
was able between 1942 and the end of 1945 to issue be* 
tweon 70 and 80 separate publications on various ques¬ 
tions of zoological nomenclature. The extremely scanty 
funds at its disposal made it inevitable that the Commia- 
siou should charge a relatively high price for the publi-. 
cations so issued. The Commission has always regretted 
that this should have been necessary, since it holds the 
view that fundamental publications of this kind should 
be iesuod at prices sufficiently low as to bo within the 
financial means of nil interested workers. It has there¬ 
fore always set itself the aim of reducing the prices 
charged for its publications as soon as Us financial re¬ 
sources rendered this practicable. 

Tho Commisoion has recently reviewed the general 
position in the light of the encouraging financial results 
obtained in the year 1945 (full particulars of which, 
together with the accounts for 1945, will shortly be 
published by tho Commission in its Bulletin of Zoological 
Komenclaiurc), As the result of this survey, the Com¬ 
mission has decided to cut by 30 per cent the scale of 
charges for all publications issued after 1 February 1946. 
This decision involves a considerablo financial risk to 
the Commission. However, it is a wise decision and one 
which will be widely welcomed by zoologists generally. 
It is a matter of particular interest to American zoolo¬ 
gists, some of whom have been urging the Commission 
for some time to take action on these lines. 

Francis Hemming 

Fellown Boad (Garden Flat)^ London, N, W, S 

Scientific Independence in Russia 

In liis reply to Dr. Asmous on Russia, Mr. Oaposchkin 
(Science, 1940, 103, 404) appears to evade all of tho 
issues completely. He starts out by saying that it is 
surprising that in 1946 a letter such as that of Dr. 
Asmous could appear in a scientific periodical. To sup¬ 
port that thesis ho suggests that Dr. Asmous' life and 
the lives of all other Americans have been saved by Rus¬ 
sia. That statement, even if it were true, would be quite 
beside the point. Dr. Asmous, in his letter, repeated the 
charge already made by K. Sax that science (in the 
USSR) must conform to political philosophy." Mr, 
Gaposchkin says not a word in answer to that charge. 
He remains silent regarding the question of the circum- 
starices surrounding the death of N, Vavilov, a question 
which has for some time caused, and continues to cause, 
much mental distress among the latter's scientific col¬ 
leagues in all parts of the world. While the case of K. 
Vavilov is a single instance, does it not constitute a 
symptom of a serious disorder I Can scientists, or indeed 
any other citizens of democracies, afford to overlook that 
sj-mptom or the ailment to which it points? Is it too 
much to expect of those who wish to hold a brief for 
the indepondonco of science and sdontists in the USSR 
that they either satisfy their colleagues that such charges 
are unfounded or that tho basis for them has coased to 

P. J. Olbon 

Division of Plant Scienoe, University of Manitoba 
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Essentials of general chensisiry, B. Smith Hopkiiis and 

John C Bailor, Jr. Boston: D. C. Heath, 1946. 1^. 

V -f 520, (Illustrated.) $3.50. 

In the freshman course in general chomistry the teacher, 
must attempt to accomplish much more than to start the 
training of speciaHsts. In addition to future ehemists,' 
those enrolled in the course will'include both students who 
have studied chenaistry in high school and those who have 
not; sttidcnts preparing for such diverse professional 
fields as engineering, medicine, nursing, home economics, 
and agriculture; and students for whom tho beginning 
course in chemistry will bo their only contact with scien¬ 
tific thought in their entire college program. Enrollment 
in the general chemistry course may be os largo as 3,000 
in many of the state universities, and tho toucher may be 
required to pass all but a small percentage of these. The 
writing of a successful textbook for such an audience re¬ 
quires great skill and experience, and it Is to the credit 
of the authors that they have succeeded so well. 

By the inclusion of a greater amount of descriptive 
chemistry than is usual for textbooks at this level they 
attempt to make up for the deficiencies of students with 
poor preparation; and by tho skillful introduction of 
modern theory and using it to explain and correlate tbe 
descriptive material throughout the book, they make their 
treatment sufficiently interesting and alive to stimulate 
tho attention of the better-prepared students with pro¬ 
fessional aims. Tbe care with which the content has been 
chosen is rofiocted in the list of * * references for further 
reading" at the end of each chapter. These have been 
selected from the large mass of chemical books and maga¬ 
zine articles, with the maturity of the freshman student 
in mind, and include items published just before the book 
went to press. By means of this extensive and well-chosen 
bibliography the studeut is encouraged to start his ac¬ 
quaintance with the vast literature of chemistry and to 
cmlargo his knowledge beyond the scope of the textbook. 

The treatment of modem chemical theories is thor¬ 
oughly up to date. This is not surprising, since the 
authors have been at the forefront in tho recent renais¬ 
sance of inorganic chemistry in this country. The atomic 
bomb, however, has received what is probably the least 
hysterical account ever published on the subject. The 
topie upon which so many millions of words have been 
published since 6 August 1945 has been accorded fewer 
than 4001 One may surmise that these were Interpolated 
into the galleys at the last moment and that in future 
editions there will bo some expansion of this revolutionaxy 
topic. 

It is hoped that this book will receive the wide aoeept- 
ance that it deserves as it represents a genuine advance 
in textbooks for the general college course. 

XiAiTitxarox B. FobMi 
Mesearch Ldboratory, Watertown Arsofud 
Watertown, MassadknsetU 
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The Nature and Need of Educational Research 

Douglas E. Scales 

Duke Unkfenity 


T he movement for federal sup¬ 
port of scientific research began last sum¬ 
mer with the physical soienoes, but hearings 
before a suboommittee^ in October made it clear that 
Che social sciences had their own contribution to make 
to national welfare and security. The proposals our- 
rentl;^ being considered in the Senate and being dis¬ 
cussed in scientific periodicals are of immediate con¬ 
cern to education as one of the social sciences. It is 
the purpose here to give a preliminary sketch of 
changes in the form of support for educational re¬ 
search which are needed if this field of research is to 
contribute appropriately to the progress of our society. 

The main problems of education cannot be solved 
with research facilities which are now available. 
Under existing conditions our central problems are 
not even likely to be attacked—certainly, not for a 
long time. Most of our research is being conducted 
by individuals, working usually alone and employing 
toilsome procedures. The approaches to educational 
problems are commonly made under conditions suited 
to historical work and individual deliberation. The 
efSset of these conditions on the kind of work done is 
to make impracticable the gathering of extensive field 
or laboratory data; to preclude the study of long¬ 
time growth problems; to ekolude large-scale geo¬ 
graphical problems; and to minimise the cultivation 
of those technical insights and shaip penetrations 
which come from group discussion and cooperative 
ehikavO>r. The effect of these conditions on the quan¬ 
tity of work done is to obtain from each individual 
reieareb worker only a small part of his maximum 
pdtontiai 0^^^ because of hia having to do 

so mtieh of the work personally, and to obtain in the 
Hi^j^egate a qwntity of educational research far 
bejipw thb level neeessaxy for the proper functioning 
pur society. 



our studies are being made by graduate students writ*- 
ing Masters* and Doctors’ theses. And, because of 
the professional character of their training, they are 
likely to be uiged to select problems having a con¬ 
nection with their field of practical work, rather than 
choose problems which are designed to test hypotheses 
and round out theory. Professors interested in re¬ 
search work diligently, possibly with some relief in 
their teaching schedule, but usually ainglehandedly, 
and often with nothing whatever in the way of funds 
for the purpose. There are a number of research 
bureaus connected with higher education institutions, 
and these set an example which affords hope for the 
future; but they are far too few in number and have 
too small a budget. The U. S. Office of Education has 
been concerned largely with reports, summaries, and 
survey data. State and city research bureaus are con¬ 
cerned with immediate and usually local problems. 

The great majority of persons who are interested 
in relatively fundamental research labor under a pat¬ 
tern of research support which evolved during an 
earlier period. We are now attempting to carry on 
under this pattern while living in a world of quick 
change, rapid progress, and tremendous competition. 
Our universities, largely because of financial neces¬ 
sity, are continuing a tradition of individual scholar¬ 
ship and personal research which is delightful to those 
who enjoy the stimulation of participating in ii, but 
which is entirely inadequate to serve the needs of 
modem social progress. Our Western World is mov¬ 
ing rapidly ahead—with our aid if we eon keep up, 
with our hindrance if we cannot. We have recently 
been talking much about going forward in the postwar 
world; but if we are to have in this emerging period 
an education which is in any way distinctive, we will 
of necessity have an expanded and quickened resear^ 
program commensurate to the task of serving an eyer 
more intru»te and kaleidoscopic civilization* There 
are increasingly great and increasingly acute probkma 
whi^ 4^«od for solution on educational resemtih. . 

There is atm largely prevalent the notion that 
sei^ in the social scietices is bibUogi%phii»l wqzk. 
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The library is a basic provision, needed in all sciences. 
But in those centers where social science research is 
being carried on vigoronsly it is an active, aggressive 
enterprise, taking its orientation not from books bnt 
from social life as it is being lived. It deals with 
human beings currently in action. It seeks data on 
the problems faced by individuals who are still looking 
forward. It is concerned with yesterday as a means 
of understanding today, and with today as a means of 
determining tomorrow. Students must turn to the 
written record to know what has previously been pro¬ 
posed and tried; but scientists must turn to the labo¬ 
ratory and to the field for fresh data and final tests. 

There is on the part of many physical scientists the 
feeling that social problems arc solely matters of con¬ 
flict between interests which are to be “solved” by 
methods of rhetoric or the show of force. Social 
problems typically do involve competing sets of 
values, and their scientific study is likely to include 
certain elements which are absent from physical 
science. We cannot hope, and we do not wish, to 
make social science in all respects the same as physical 
science. But we can hope, and we do desire, to make 
social science as effective in its sphere as physical 
science is among physical things. We may point oujt 
that social science has been successful, in the same 
way that physical science has, in noting and quantify¬ 
ing many regularities in the realm of human living 
and in showing their dependence on measured amoimts 
of conditioning factors. 

On the applied side, the social and physical sciences 
are again similar. The physical scientist has not suc¬ 
ceeded in eradicating friction, but he does hope to 
avoid explosions. So wth the social scientist. In the 
physical field there are no fewer opportunities than in 
the social for the opposition of strong forces or for 
their dangerous disproportion. In both fields we seek 
forms of operation which will regularize and channel 
the expression of forces so that desired results may 
be obtained, with increasing effleienoy and ever more 
certainty. The industrial physicist or chemist can tell 
management what certain amounts of certain sub¬ 
stances will do under certain operating conditions. 
So the social scientist can explain to deliberative 
bodies the steps necessary to produce certain desired 
results; and knowing these things, the group can think 
more clearly and decide more wisely than if the issues 
are ha«y, the elements unanalyzed, and the whole 
matter left to the relative effectiveness of competing 
vocal cords. 

The social scientist must collect raw data and then 
analyze those data in order to produce speciflo or 
generalized truths. ‘He commonly needs access to 
groups of pupils or adults, usually under specified 
conditions—-perhaps controlled, perhaps experimental, 
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perhaps representmg differing cultures; he needs 
access to tabulating and calculating maohines for 
statistical analysis; he needs professionally trained 
assistants, working in something of a stable organi¬ 
zation, to aid in carrying on the work of gathering, 
classifying, and analyzing large masses of data. 

Let us look a little more olosely at the sources of 
data and the kinds of problems for which they serve. 
Roughly, social science data lie in three directions. 
The first general source is the field study. This may 
embrace any group of persons, in this country or in 
other lands, representing modern or primitive cul¬ 
tures. Studies of how people live, grow, and implant 
their culture in each oncoming generation, under dif¬ 
ferent physical conditions, economies, customs, and 
ideals, provide descriptive and comparative data of 
great value. They reveal the existence and relative 
importance of factors which, under more limited con¬ 
ditions of observation, are either ignored or assumed 
not to exist. Such studies deal usually with the large 
outlines of social and educational structure, give us 
many suggestions as to the variety of patterns which 
are workable, and prevent us from drawing false con¬ 
clusions. 

In these field studies we may be interested in gen¬ 
eral, over-all descriptions, or we may wish to single 
out certain factors for special study. We may make 
a quantitative survey for analytical, normative, and 
comparative purposes, or we may be concerned with 
the more immediate interaction between forces and 
consequences, leading to causal-comparative, ecologi¬ 
cal, and correlational studies. For example, one may 
desire an inventory of the learning problems faced 
by children from bilingual homes of specified socio¬ 
economic levels. One may seek to ascertain what 
factors discourage young people of high native ability 
from continuing through high school and college. One 
may ask: “To what extent and in what ways does 
education pay, granted equally favorable economic 
conditions ?” 

A second source of data is the experimental study. 
Here we have typically the laboratory and the con¬ 
trolled classroom or experimental school. Data from 
experiments give results on principles of learning, on 
the efficiency of different methods of teaching, on the 
value of different kinds of incentives, and so on. 
This is the typo of study which, in the social seienees, 
corresponds most closely to typical work in the physi¬ 
cal sciences. It is not, in our field, any more sci^tifle 
than other forms of research, nor is it necessarily 
more valuable; each type of work is essential for its 
own area of understanding. Vov certain social 
periments it is necessary again to go into the 
since problems of morale, of loyol^, of mo^l^on 
call for large groups of persons unthnr eonditidns^^l^ 
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erftlfy repmenting their ordinary walks of life but 
with experimental factors present 
The third large source of data in social rosoarch is 
the loogitadinal study. This approach yields data on 
growthi on learning over extended periods, and on the 
long-time interaction of varying factors. Both nor¬ 
mative interest and experimental attack are here rep¬ 
resented, with another dimension—time—added in. 
The longitudinal approach is necessary to obtain 
natural case histories, such as those needed by the 
physician to know the normal course of a disease, 
those needed by the sociologist to relate antecedents 
and consequents in the unfolding of delinquent and 
criminal careers, and those needed by the educator 
to ascertain whether precocious and brilliant young¬ 
sters make good in later life. What arc the case 
histories of mature personality maladjustments, what 
experiences lead up to them, and what are their early 
signs f How helpful are certain of our common 
forms of education in later lifet Of those students 
trained in a s|>ecific vocation in high school, how 
many later work in that field f In addition to such 
natural histories we need results of long-time experi¬ 
mentally controlled factors. What is the effect of a 
learning experiment carried out, not for three or six 
months, but for twelve years of elementary and high 
school education f Can intelligence be improved, or 
is it constant for a given individual f To what extent 
can education for specific ends be made to carry ovei* 
into adult habits and community affairs f 
When one compares the work necessary in gathering 
data from these sources with the normal classroom- 
office-library routine of college professors, the diffi¬ 
culty of doing fundamental research becomes clear. 
There are but few instances in the social sciences, and 
especially in education, where professors are given 
the funds and other administrative concessions neces¬ 
sary to do anything adequate in the way of gathering 
and analyzing fresh data on problems of some magni¬ 
tude. Individuals with scholarly inclinations do find 
worthwhile problems of the type and size they can at¬ 
tack singlehandedly; but all such problems combined 
and worked on indefinitely will still not make up the 
range of essential research, for the most fundamental 
problems cannot be attacked by individuals working 
alone. The painstaking development of insights and 
the thoughtful spinning of new theories are necessary 
and can be done in part by individuals; but such 
work is most prolific and helpful when it grows out 
of, and is supplemented by, a large amount of em¬ 
pirical study to guide thinking and to tiy out the 
generalizations being put forward. Boienoe does not 
pFOgi^ without imagination and venturesome sug- 
but neitlier does it make solid gains without 
giutiicring data to test eadh plausible proposal Ra¬ 


tionalization precedes empiricism at constant peril 

The KUoauB for bringing the routine of research- 
minded professors more nearly into line with the 
accelerated production rate demanded by modem life 
is to be found principally in terms of adequate funds. 
Colleges and universities cannot provide the money 
necessary to capitalize on the existing research capaci¬ 
ties of their faculties without either increasing their 
income two- or threefold or greatly curtailing their 
teaching. To embark on the latter course at a time 
when our civilization is calling for more people with 
more education would be unreasonable. Universities 
must still honor their first obligation to teaching. But 
meanwhile society has a crying need for productive 
work in the social sciences which cannot be satisfied 
by existing patterns of research support. 

The effect of liberal amounts of money on the rate 
of research production has been abundantly demon¬ 
strated during the recent war.“ The newspapers have 
released accounts of many new inventions. Most out¬ 
standing is the atomic bomb which, according to 
newspaper reports, coat some $3,600,000,000, In the 
biochemical field, a substitute lor quinine is a striking 
example of what can be done under urgency and 
financial adequacy. According to reports,* $5,000,000 
was set aside for this work, with the result that wo 
now have several drugs superior to quinine in the 
treatment of malaria. In both of these instances, 
and in numerous others, the desired results were 
achieved because good research men were brought 
together, were given a liberal budget, and were told 
to produce. Results wore demanded, paid for, and 
delivered. 

One may reasonably ask: “Why not spend compa¬ 
rable sums in an effort to avoid any occasion for using 
the atomic bomb?” That is certainly the hope of all 
people. The only answer is that our society has not 
yet come to think in terms of social science. Wo have 
confidence in the physical and biological sciences to 
the extent of the expenditures reported; social science 
has bad no such amounts given to it by which to pro¬ 
duce spectacular results. We would not expect to 
get impressive returns in the physical sciences on a 
niggardly outlay; neither can we expect to do so in 
the social sciences. It is becoming literally true that 
society can buy almost any result it wishes; it can¬ 
not, however, do so without paying a commensurate 

2 It been by M. L. Tain ter In "An industrial 

view of resaarcb trends" (Soien&e, 1046. 103. 96-*90) that 
nHnmrch productivity per won how of rcsearcb work during 
tbo war was not, on the average, Increased. That soarcidy 
has bearing on the fundamental point that by employing 
more persons more research wUl he undertaken and com¬ 
pleted, and that by grouping workers and employing asais- 
tauts more basic problems wUl be undertaken. The research 
program per calendar pear was nnmslugly stepped up during 
the war. 

• Associated Press dispatch by Frank Carey. 1 
1846. Sec also "Wartime research in malaria," by 
for the Coordination of Malarial Studies (Fotenoe. 

8 “»). 
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/j^ese oomments do not xaeon that reeeaxidi 
t/om&B in small paokets, already on a shelf, to be 
il(ken down when wanted, but they do mean that there 
can be great faith in the ereative genius of man when 
his working conditions are good and when the need 
is urgent. We have the men; we have the need. The 
question is whether we shall supply the essential work¬ 
ing conditions. 

One may ask what amount of money would be 
ealled for in order to carry on the research in the 
social sciences needed by our society and by the world. 
The only correct answer, is that the amount depends 
on the results wanted and the speed with which they 
are wanted. It is possible, however, to give something 
of a picture of the structure of research provisions 
which would seem, on a priori grounds, to be desir¬ 
able; and it may be reasonable to make certain sug¬ 
gestions as to amounts that could be used to advantage 
under present conditions. In doing so, the present 
writer can give only his own ideas, and those concern 
only educational research; other social fields must 
produce their estimates of needs. 

It seems clear that allowances must be thought of 
in terms of different levels of work, called for by 
different types of problems or by different degrees of 
intensity with which it seems desirable to pursue dif¬ 
ferent problems. Normally there would be a small 
number of very large—or very important—problems 
which would demand large expenditures. These can 
be estimated only roughly. At any time there might 
be from one to half a dozen projects going forward, 
each of which would involve from $75,000 to $500,000 
or more, though not necessarily this much each year.^ 
These would probably be nationwide undertakings, 
though not all of the survey type. There are large 
experiments to be undertaken, with large numbers of 
persons, which would be costly but are essential to 
social progress and oontroL 

On a more limited level, research centers of the 
types which have proved so valuable in contributing 
to educational research in recent years should be 
established in some 50 to 100 places throughout the 
country. One need but mention the Institute of Edu¬ 
cational Research, with its several divisions, at Teach¬ 
ers College, Columbia University, the Institute of 
Human Relations at Yale University, the Child Wel¬ 
fare Research Station at the State University of Iowa, 
and similar centers at the Universities of California, 
Chicago, and elsewhere, to suggest the basic impor¬ 
tance of this organized form of research for produc¬ 
ing vital results. It is possible also that national 
organizations which exist solely for the purpose of 

«iQ thfi the U. S. Office of Education was aUottad' 

over $2,800,000 for Cw projew, ^ai^^other uodartafclavii 
were given from $900,000 to $1,000,000 Cdtih. Bee Carter 
»v. Good, Bdacatloaal progreaa darteig the paat year (1087). 
ftph. 4 Soc., less. 47, 845^2. 
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Research Assoeiation or the Sodety £<nr Recciuhh -ia 
Child Developndent, sliould have the djMbursal o| 
research fonds under their control. The aakount 
needed by each such center or agency might range 
from $10,000 to $50,000 or more per year, again 
pending on the kind of problems attax^ed and the 
rate of work. Centers of the types referred to, or* 
ganized with some permanence, are in a position to 
work on long-range problems which the individual 
research worker cannot or will not undertake. 

In addition to such research through organised 
staffs, the rich potentialities of individual work should 
be freed from the limitations which now restrict it to 
problems which ore convenient for singlehanded at¬ 
tack. Professors or other qualified research workers 
who have problems of significance should be given aid 
in the amounts that their work may demand for its 
effective prosecution. They may need funds for travel 
to distant sources of data; they may need tabulating 
and calculating machines and skilled operators; they 
may need the services of research matheznaticians or 
of consulting statifiticians to design experiments or to 
work out new mathematioal procedures appropriate 
to their problems; or they may need the full-time 
cooperation of other social scientists throughout the 
study. Universities may have to be reimbursed if 
occasionally a faculty member takes off full time for 
the prosecution of research. These personally directed 
projects will call for, let ns say, from $1,000 to 
$15,000 per year in each case. How many persons 
could use this aid in a yearf We do not know in 
advance of trial, but if pressed for an answer, we 
should note that there are approximately 000 colleges, 
teachers colleges, and universitiee in the country. At 
least one faculty member in every third institution 
would have a research bent and sufficient pexr^f»ective 
to be ready to attadc, to the advantage of our sodc^, 
several problems in succession. 

A rou^ total can be obtained from the foregojim^ 
suggestions. The maximum called for in the outline 
would be about $9,000,000; the bare minimum^ bxoxiM 
$1,000,000. The mininmm of both numbers and 
amounts, however, would be much less (ban a satia*- 
factory figure, even for a minizuum estimate. If 
these amounts seem large, they are small in Uompari^ 
son with the amounts spent for phyrioal xusear^ 
either by Ihe Qovemment during the war or by in¬ 
dustry in any year. In fact, the maximum estiiiiate 
is less than the average amount by whidi American 
industry inereaaed its reseamh eiqMmditures each 
over the period from 1020 to 10404^ A real 
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4 be tais^d ^ to wbethet it is eound policy to 
operate a pnbtio enterprise as large as the school 
system, costing between $2,000,000,000 and $3,000^ 
000,000 a year, with so small an expenditure for 
research to regulate and guide it The maximum eati- 
mate suggested above is 0.5 per cent of this operating 
expenditure. 

The lay person may inquire; ^‘What will you study, 
aside from trying to improve methods of teaching 
spelling, reading, and so ont AH of us got enough 
of these to get along in life somehow." This type of 
question has been asked countless times by practical 
people with respect to the physical and biological 
sciences during their history; it reflects simply an 
utter lack of understanding of science and its basic 
contributions. So long as nobody had ever thought 
of steel, iron workers wondered what physics or 
chemistry was good for. Before the atomic bomb, 
only physicists thought in terms of nuclear energy. 
Before medicine and public health measures had added 
20 years to our lives, people thought that biological 
science was just a course to be taken in high school. 
Only persons of great vision know the future. 

This is not the place for a listing of fundamental 
problems in education. Some have been suggested 
earlier. Beference to the Encyclopedia of Edma- 
Honed Besearefc or a volume of the Review of Edu~ 
caHonal Beseareh will moke their nature and number 


appaientw Xt n^y be noted here simply that edueation 
is clo^ly related to the total success of any ciyilisa* 
tion and of any world order. The fanaticism of ibe 
tXapanese and the Nazis was the product of carefully 
planned education. What is taught in the s^^hobls 
eventually determines the riiaracter and organization 
of the world in which we live. In this country, Ibe 
curriculum and the objectives of education are, ao<^ 
cording to a democratic pattern, largely determined 
locally, and usually by educators. A large responsi^ 
bility rests on their shoulders, and they need tlie find¬ 
ings of extensive research to guide them in their choice 
of materials, methods, and objectives which will help 
bring into reality the sort of world that exists in the 
hopes of the common man everywhere. It is for the 
purpose of enabling the schools to fulflU their obliga¬ 
tion to a society over struggling toward chorisbed, but 
constantly expanding, goals that educational research 
seeks a new pattern of support. As research workers, 
we speak, not for ourselves, and not primarily for 
our work, but for a social world better adjusted to 
the aspirations and satisfactions of man. We speak 
from the conviction that genuine progress toward this 
goal will come not through physical force alone, but 
through the far-reaching power of psychological force 
channeled through the social institution of education.^ 

•The opportunity for nil science to work together toward 
“a science of cWilfstation*’ U presentefl by Ward Shepard In 
"Science for democracy” (Science, 1946, 103, 06'-68). 
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The Editor of Science; I.aet Wednesday, May 6th, I witnessed a very remarkable experi¬ 
ment with Prof. Langley’s aerodrome on the Potomac River; indeed, it seemed to me that the 
experiment was of such historical importance that it should be made public. 

1 am not at liberty to give an account of all the details, but the main facts I have Prof. 

X#angley's consent for giving you, and they are as follows: 

The aerodrome, or ’’flying machine” in question, was of steel, driven by a steam engina. 

It resembled an enormous bird, soaring in the air with extreme regularity in large curves, sweep¬ 
ing steadily upward in a spiral path, the spirals with a diameter of perhaps 100 yards, until it 
reachad e height of about 100 feet in the air at the end of a course of about half a mile, when 
the steam gave out, die propellers which had moved it stopped, and then, to my further surprise, 
the whole, instead of tumbling down, settled as slowly and gracefully as it is possible for any 
bird to do, touched the water without any damage, and was immediately picked out and. ready 
to be tried again. 

A second trial was like the first, except that the machine went in a different direction, 
moving in one continuous gentle ascent as it swung around in circles, like a great soaring bird. 

At one time it seemed to be in danger as its course carried it over a neighboring wooded pro¬ 
montory, but apprehension was immediately allayed as it passed 25 or 30 feet above the tops 
of ^e highest trees there, and ascending still further its steam finally gave out again, and it 
settled into the waters of the river, not quite e quarter of a mile from the point at Which it arose. 

No one could have witnessed these experiments without being convinced that the prectlca- 
btlity of mechanical ffifldtt had been demonstrated. 

Yours very truly, 

Alexan^ Qtabom Bell 

■ . —22 May 1696 
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Science and Life in the World 

George Westinghouse Educational Foundation Fomm, 16>18 May 


T he GEORGE WESTINGHOUSE EDUCA¬ 
TIONAL foundation sponsored a three- 
day fonirn, in observance of the centennial 
anniversary of the birth of the founder of the Foun¬ 
dation, in Pittsburgh, 16-18 May. The general theme 
of tlie forum was; “Science and Life in the World.” 

The opening session, entitled ^'Science and Civili¬ 
zation,” was addressed by A. V. Hill, foreign secre¬ 
tary of the Royal Society, London, who spoke on 
‘^Scientific Ethics.” He called attention to the fact 
tliat “some might believe that it was a sign of ap¬ 
proaching old age to have chosen ‘Soientidc Ethics' 
for a topic instead of something more practical and 
up to date,” but he felt that all scientists, young and 
old, are really deeply concerned about ethics, whether 
they know it or not. Ho made his hearers feel that 
students of a scientific ethic have a definite advan¬ 
tage over the champions of other ethical systems in 
the universal cogency of scientific methods and results. 
“All sensible men everywhere finally agree about the 
facts; race, religion, and political opinion have no 
bearing at all on them or their interpretation,” he 
concluded. 

Prof. Hill went on to say: 

To a cynical observer of the recent behavior of homo 
sapions these moral refiections may sound naive: 1 admit 
that I often feel skeptical, myself, about tho outcome. 
But there seems to be no alternative: Wo scientists 
throughout the world must take the initiative in these 
matters. Wo must not leave it to others who will cer¬ 
tainly do nothing about it. If wo do, we and our civili¬ 
zation may perish together. 

We in England have recently watched with admiration 
the example of strong and courageous initiative taken by 
certain American scientists in refusing to be coerced and 
conscripted against their conscience: I say to you, the 
same determination exists elsewhere. As free men we 
are all unwilling to be used os pawns in the game of 
international power politics: to consent in advance to 
the exploitation of science for secret purposes that wo 
may not approve. 

He Bpoke sympathetically of the Acheson Report 
{Science^ 1946, 108, 461), calling it a “notable ex¬ 
ample of the mixture of hard common-sense and prac¬ 
tical idealism which is typical of America at its best.” 

In considering the subject of international con¬ 
trol he pointed out that atomic explosions are not 
the only means by which a future aggressor might 
attempt to dominate the world. “Microbiologists,” 
he said, “might make themselves as great interna^ 
tional nuisances as physicists, wi^ less danger, per- 
hspis, of being found out in 


Isaiah Bowman, president of Johns Hopkins Uni¬ 
versity, spoke during the same session on “Social 
Composition of Scientific Power.” “We shall not 
easily accomplish the ends of the United Nations,” 
he said. 

“Men say that world cooperation will surely work 
now because the swift communications of science have 
so obviously brought the world together.” But he 
regretted that “our togetherness is an affair of copper 
wire,” airplanes, and radio—technology—“rather than 
an affair of recognized universals of spirit and ideals.” 

“Our views,” he held, “are no less bounded because 
we travel around the world swiftly, or talk to it on 
the instant.” Even if “geographical highways” are 
open, psychological barriers remain. 

Dr. Bowman concluded his analysis of the social 
composition of scientific power by saying: 

Pacing the raw facts of today *8 world we see a special 
role for science. If it is not yet in the area of free dis¬ 
cussion the world around, its tendency is unremittingly 
international. Discussion under free conditions will help 
reduce tho most refractory difficulties. It has been said 
that government, by discussion, ** broke the bond of ages 
and set free the originality of mankind." Parliaments 
rather than dictators; free speech rather than "party 
line"; rising standards of living to which applied sci¬ 
ence contributes powerfully; a striving for ponce rather 
than a striving for confusion supported by a stimulated 
fear of war—these are some of the building blocks of 
our future "good life." Among the agencies of con¬ 
struction are all forms of learning, including scionce. 

George W. Merck, president of Merck and Com¬ 
pany, spoke realistically, factually, of biological meth¬ 
ods of offensive and defensive warfare. He said that 
“in the fall of 1941 opinion in the United States re¬ 
garding the possibility of biological warfare was not 
uninformed,” but that “common prudence dictated a 
serious oonsideration of the dangers of possible attack 
along these lines.” 

“The President,” he revealed, “directed an initiation 
of an extensive largo-soalo investigation of the possi¬ 
bilities and potentialities of biological warfare in the 
United States and the establishment of active col¬ 
laboration with the British and Canadians.” These 
objectives, he said, were attained, and “defenses 
against the potentially dangerous biological attack 
were devised so that there was no possibfiity of sor- 
prise from this quarter.” 

He also said that, “while biological warfare was 
not actually used in military operations in World Wkr 
n, enough was discovered to make it imperitfcive tbat 
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those mponsible for our national welfare be eTor on 
the alert in the future/^ 

He related that the height of its development^ 
the Special Projects Division of the Chemical War^ 
fare Servioe of the Army, which carried the main 
responsibility for the biological warfare program, had 
a personnel of 3*900. In addition* the Navy had a 
separate gproup of nearly 100 at work on a special 
phase of the problem. The work of these groups* 
and that done in the universities* research institutes* 
and industries* represented a truly combined opera¬ 
tion in which Army* Navy* civilian personnel* and 
allied teams worked together in the closest coopera¬ 
tion.” 

The following principal accomplishments were re¬ 
vealed : 

1. Uethoda and facilities for the mass production of 
pathogenic microorganisms and their products were de¬ 
veloped. Offensively* methods were discovered for mak¬ 
ing microorganisms as virulent as possible and for main¬ 
tenance of virulenC/C under different conditions of storage 
for different lengths of time. Defensively, new methods 
for protection of personnel, animals, and plants against 
those virulent strains were i)erfectGd. 

2. Methods for the rapid an-d acourate detection of 
minute q'uantities of disease-producing agents were elab¬ 
orated, These defenses, he hold, will be of value in 
peacetime work in laboretories, hospitals, and industries. 

3. Significant contributions were made to the knowl¬ 
edge of the properties and behavior of air-borne, disease- 
producing agents, 

4. A pure, orystdllin, bacterial toxin was isolated and 
studied for the first time. This was the toxin of Clos¬ 
tridium botulinum, Type A, which, he said, the most 
potent biological poison known to man*' (Science, 1046, 
103* 613). 

5. Vaccines for the protection of chickens against two 
highly fatal diseases known as Nev)c<Mtle disease and 
Fowl Plague, Chickens are an Important source of food 
for human beings. 

6. Large-scale tests of a vaccine for the protection of 
cattle against rinderpest, a fatal Oriental disease, were 
made, 

7. Extensive studies were made on the production and 
control of diseases which might affect crops of economic 
importance, 

8. Information was obtained regarding the effect of 
more than 1,000 different chemical agents on living plants 
(SoieTiee, 1046, 103, 469). This is a particularly fertile 
ffeld that promises much to agriculture in terms of selec¬ 
tive plant. control agents, but, he said, '*the work was 
initiated to ftnd destructive agents against various crops 
and was successful." Only the rapid ending of hostili¬ 
ties prevented field trials in an active theater of war. 

The moat immediate peacetime benefit from all of 
this war work will be the administration* through the 
agency of UNRRA, of surplus rinderpest vaccine to 
cattle in China, where rinderpeBt is a disease of great 


importance for the survival of the Chinese who >de- 
pend on cattle for food and trausportation. 

At a luncheon session L W. Chubb* director of 
Westinghouse Research Liaboratories* spoke on “Part¬ 
ners in Science.” He made the point that the slow 
methods of technological application of the past, 
typified by Watt and his teakettle and by Goodyear 
and his kitchen stove, have given way to highly spe¬ 
cialized teams requiring great skill on the part of the 
individual members and long periods of training in 
the operations involved. 

He paid tribute to the first of these partners—the 
scientists who are producers of new knowledge sub¬ 
sequently applied in industrial pursuits: he spoke of 
these workers as being located predominantly in the 
universities, where they are motivated principally by 
the desire for new knowledge, having in mind no 
immediate technological application of their work. 

Dr. Chubb felt that tlie second “partner in science” 
is the inventor who suggests practical uses, new com¬ 
binations* and pertinent applications of abstract 
knowledge passed on by the first partnei's. 

The third partner, he said, is the engineer who 
develops and designs new products and processes. 

Ho pointed out that these partnership functions 
need not be separated but may, occasionally, be in¬ 
tegrated in one person* altliough this rarely happens. 
He said: 

Popular opinion liaa put acionce in the saddle for sev¬ 
eral reasons. In the first place, each group of partners 
in science likes to think that its contribution is tho most 
important, and 1 believe that the scientists and scientific 
journals were not at all backward in reporting their 
accomplishments. Then, popular reporting of scientific 
work is more newsy than the more prosaic work done by 
engineers. Finally, the most glamorous accomplish¬ 
ments, such as radar, the atomic bomb, and the proxim¬ 
ity fuse, are applications of scientific knowledge more 
recently acquired, and they are credited mostly to the 
scientists, particularly physicists and chemists, who in 
special groups actually carried on the development. 
Probably weU over 95 per cent of the activity on these 
glamorous items consistod of engineering and produc¬ 
tion. All of them were applications of prewar scientific 
knowledge. Although a great amount of specific re¬ 
search had to be done, most of the work of the scien¬ 
tists was invention and engineering development* and 
these are activities quite outside of their usual field. 

He continued: “There is a general feeling that dur¬ 
ing the war a great amount of fundamental aciontifio 
work was done, and that the store of basic knowledige 
is full to overflowing. This* unfortunately, is not the 
case* because workers in pure science were taken from 
their usual pioneering activities and used to solye 
pressing war problems in industrial tesearci, inven¬ 
tion, and engineering development” 



Kow that the wax is crrer, he said, ^we need to 
revert the usual j^nenee of tedmoiogioal develoih, 
ment proven past experienoeV-rregearch soientista 
and professors should go back to the universities to 
do their chosen work in fundamental research and 
the training of men to carry on in industry.” 

In the afternoon session, *'The Future of Atomic 
Energy,” Frank B. Jewett, presiding, Robert J. 
Oppenheimer opened with a short address on ‘^Atomic 
Explosives.” One gathered that Dr. Oppenheimer was 
not interested in explosions, whether they were 
^^atomic” or not. 

The use of nuclear energy in warfare, he thought, 
should definitely be barred, but not all applications 
should come under the ban. 

Complications come because there are perfectly 
legitimate ways to employ our new-found knowledge 
of nuclear physics. These methods need some kind 
of authority to guide us in applying them. At this 
time, he said, there is “no authority for prohibiting 
anything” as far as international relations are con¬ 
cerned. 

In this connection, he spoke of his belief that the 
Acheson-Lilienthal Report (Science, 1946, 103, 451) 
offered the best solution for “making use of those dif¬ 
ferences in the requirements of fissionable materials 
for employment in reactors as opposed to atomic 
explosives.” 

Enrico Fermi, professor of physics, University of 
Chicago, spoke at a later time on the uses of nuclear 
energy for power. He pointed out that mobile units 
smaller than our largest locomotives are not likely, 
even though the weight of the “fuel” is negligible. 
Massive shielding to protect operators or even casual 
human visitors against biologically harmful radiations 
is a present requirement, he said. 

Speaking on the biological phase, W. Edward 
Chamberlain, professor of roentgenology and radiol¬ 
ogy, Temple University School of Medicine, held that 
the shift in emphasis from morphology to function 
among biologists was in part, anyway, stimulated by 
the discovery of the X-ray, which permitted fluoro¬ 
scopic observations of function, and that the trend in 
this direction is now being stimulated by the availabil¬ 
ity of biological tracers and therapeutic agents nianU' 
factured in conjunction with ehain-reaotion piles, 
cyclotrons, and betatrons. He spoke in some detail on 
the variety of radioactive isotopes and especially of 
radioactive iodine in the diagnosis of pathology of the 
thyroid gland. 

He pointed out that “therapy with radioactive iso¬ 
topes is definitely a two-edged sword” and that safe 
procedures must be superviaed by |>eople with ade¬ 
quate knowledge and experienoe. Rb also felt that 


sopeitieloii to W veiy^ a^ 

active materi^ bmioe more generaQy ^ 
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the pioneers and the poorly informed;''he felt that 
Dr. Chamberlain was warning against a too enthusi- 
astio and misinformed use of radioactive isotopes. 

In concluding, Dr. Chamberlain said tiiat “from 
the point of view of biology and medicine, a truly 
brilliant future can be predicted for atomic energy, 
provided its potentialities as an explosive do not 
lea's to the total destruction of our eivilusation.” 

He went on to say: “If the greatest of physi¬ 
cists, ehemigts, and engineers can be brought together 
for the enterprise that made a place in history for 
Lob Alamos, why cannot the greatest men in the 
fields of psychology, psychiatry, human history, and 
social technics be similarly brought together f* 

Hugh S. Taylor, dean of the Graduate School, 
Princeton, spoke at this same session on the numer¬ 
ous chemical applications of the radioactive isotopes 
which now for the first time can be produced in suffi¬ 
cient quantities. The nuclear reactor, unlike the cyclo¬ 
tron, can produce useful quantities of these important 
tracers and possible therapeutic agents. 

At the dinner session on 16 May Vannevar Bush, 
director of the Office of Scientific Research and De¬ 
velopment and president of the Oamegie Institution 
of Washington, spoke on “Planning in Science.” 
Excerpts from his address follow; 

Do not mistake me, however, as blandly joining the 
chorus which is bewitched by the magic of the word 

science’* and sings an ill-considered and often cloy¬ 
ing paean of praise to something summarily referred 
to as **the scientific method.” I am decidedly not one 
of those who speak of the scientific method as a firm 
and clearly defined concept and who regard it as a mys¬ 
tical panacea immediately applicable to any trouble and 
immediately productive of complete cure. Of course, 
there Is a system of approach to specifle problems which 
we know as the scientific method-—an orderly sequence 
of hypothesis and analyse which, by a series of approxi¬ 
mations and tests, culminates in a practicable theozy of 
Operation. But to give this name of ”scientifie method ” 
to mental operations Involving no more than the use of 
common sense, or indeed to operations Which are no 
more than rigorous logical thinking, is a mistake. I 
therefore wish not to be taken as joining those who 
facilely argue that all we need to do to settle any ffiffi- 
culty is apply the sdentifle method to it. Nor do I wljth 
to imply that the greater frequency which I fotesee 
direct inteUeetoal contribution by scientists to our imr 
tional life will consist principally in attempts to carry 
over into public forums, legislative committee rooms, ah& 
industrial plants a sP^ObUsed tedmiqua of thiaidng^ 
admittedly very efft^ve but adndtte^ ldiO 

to the laboratory oin4 the s|a4y; 
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feneral topie, ‘^Transportation—Measurement 
of CiTiiiaation^^ Edward Warner, president of the 
interim Connoil, ProTiskmal International Civil Avia¬ 
tion Organization, spoke on the aviation phase. 

Se said that there was no guarantee that the air¬ 
plane will actually improve the world, but that it has 
three characteristics which give it value: (1) It gives 
more rapid transportation than is available by any 
other means; (2) it can go directly from one point 
to another; and (3) rising, as it does, to great heights, 
it can give an otherwise unattainable vantage point 
for observation of the terrain. All of the uses to 
which aircraft are put arise out of some combination 
of these three properties. To get men together quickly 
may result in their quarreling, and whether or not 
they are going to quarrel in the future or arrive at 
some amicable settlement for their di^ercnces depends, 
the speaker said, on an understanding of the “realm 
of human relations.^ Dr. Warner said that tlm use 
of the airplane for transportation, although not lim¬ 
ited completely to organized airlines, still, even in the 
future, will consist of 80 to 90 per cent of the common 
carrier type; and although there will be a great in¬ 
crease in the actual number of private planes in the 
United States, these will not bulk large in the per¬ 
centage of total air travel. 

He felt that the romantic appeal of intercontinental 
overshadows the more prosaic business of carry¬ 
ing day-by-day passengers between near-by points. 
On the airways as on the highway most travel is be¬ 
tween adjacent points. He pointed out that, although 
it has been suggested that the airplane will be a fac¬ 
tor in the enlargement of commuting areas around 
large cities from the present 30 or 40 miles to 100 
or 200 miles, flights of this kind are still too expensive, 
a monthly, commuting ticket costing about $200 at 
present rates. 

In the Add of international relations we run into 
the now familiar culture lag. In this case it seemed 
to the speaker a strange anomaly that, 40 years ago, 
crossing the Atlantic required a week, while prepara¬ 
tion for the trip took no longer than the time required 
to jpaeik a snitoase, get a ticket, and pay the fare; 
wheiM, at the present time, when the Atlantic can 
Ibe crossed in legs than 12 hours, it is the very for¬ 
tunate travder tirho can make his way through all of 
the barricades of passport and visa requirements, tax 
fece^t% and eumney authorisations in less than a 
wade pr^aratory activity. The International 
^riUan Air Organitation has to consider, among 
simplidcation of these internationd 
^ travel. This group bdieves iiiat a pas- 

be delayed any more than 15 min- 
time the ah^dane ioughm the ground 


and the time the passenger is free to leave the port, 
and that a similar reasonable criterion should be 
applied to express Bhipments. The ultimate efl!eet of 
international air travel will be to break down inter¬ 
national boundaries. 

The PICAO plans a series of demonstrations of 
current work on air-navigation aids in the United 
States during this summer and will then proceed to 
a meeting in Montreal in September, at whidi it is 
hoped that standard systoms and equipment for im¬ 
mediate installation can be agreed upon. 

A problem for the future concerns the adaptation 
of radar equipment so that the pilot will himself be 
aware of obstacles and other aircraft instead of hav¬ 
ing to depend on radio contact with the ground station 
to avoid these hazards as he does today. Dr. Warner 
believed that it is inevitable that, step by step, the 
quality of air transport service will improve during 
the next half century and that it will become more 
reliable and more economical. ‘*lt will assume increase 
ing status as a major element in the world’s trans¬ 
portation systems. As it does, it will present new 
problems of organization and new problems of politi¬ 
cal and economic relationship among the nations. In 
its growth, it ought indeed to be a civilizing force.” 

Marine and rail transportation were treated by 
Adm. Emory S. Land, former chairman, U. S. Mari¬ 
time Commission, and Martin W. Clement, president, 
Pennsylvania Railroad. Charles F. Kettering, general 
manager, General Motors Research Laboratories and 
chairman of the executive committee, AAAS, who was 
to have spoken on automotive transportation, was un¬ 
able to be present, but bis paper was read by A. L, 
Boegehold, director of the Metallurgical Department 
of the Research Laboratories of General Motors. 

The luncheon session was addressed by Ihrank B. 
Jewett, president of the National Academy of Sci¬ 
ences, who spoke on “Horizons in Communicationa.” 

In the afternoon session there was a symposium on 
biological science, at which Cornelia B. van Niel, pro¬ 
fessor of microbiology, Stanford University, spoke on 
phytoaynthesis, and Selman A. Waksman, professor 
of microbiology, Rutgers University, and discoverer of 
streptomycin, outlined our present understmading of 
miorooxgauisms with special reference to those that 
are known to be either harmful or beneficial to man. 
Two other speakers treated biological groundwork: 
Linus Pauling, California Institute of Technology, 
spoke on “Molecular Architecture and Biological Re¬ 
action,” and George W. Beadle, Stanford University, 
treated '^I^h-frequency Radiation and the Gone.” 

The Friday evening session followed a dinner at 
7; 00 o’rioek in the ball room of fhe Hotel Schanley. 
There were two addresses: Charles W. Kellogg, presi- 
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de^t of the Edison Institute, spoke on '^Eleotrie 
Power—The Foundation of Industrial Empire,” and 
Karl T. Compton, president, Massachusetts Institute 
of Technology, spoke on "Scientific and Engineering 
Progress—Insurance Against Aggression and De¬ 
pression.” 

Mr. Kellogg noted that every industrial worker has 
the equivalent of seven horsepower of electric energy 
available to him, and that the electrical horsepower 
per man in industry grew 68 per cent in the 16-year 
period from 1929 to 1944. The productiveness of the 
individual worker is high os a result, and he can be 
paid more. According to Mr. Kellogg, "real wages 
of workers in industry grew 63 per cent in the same 
15-year period.” He also pointed out that workers 
earn, in different countries, an amount which bears a 
close relation to the mechanical horsepower available 
in these countries. 

He pointed out that the first central generating sta¬ 
tion built by Thomas A. Edison in 1882 was conceived 
of as a means of making a filament of an electric lamp 
burn; the early "electric” companies were really "light¬ 
ing” companies, as their names attested. 

With the gTowtk in the load on these first central sta¬ 
tions, the use of electricity for power as well as light 
and the constantly increasing distance of the load from 
the central station, the industry encountered difficulties 
with transmission and distribution. With the relatively 
low voltage at which the direct current had to be gen¬ 
erated for safe use by customers, substantial load growth 
meant either a fabulous investment in copper conductors 
or the necessity for many relatively small generating 
stations or both. This dilemma was solved by George 
Westinghouse, through the development of the alter¬ 
nating current system, which is used throughout the 
world today. 

In 1890, Westinghouse built a small 100-horsepower, 
single-phase, alternating-current plant at Telluride, Colo¬ 
rado. The voltage was 3,000 and the transmission dis¬ 
tance was only three miles, but the amount of copper 
required for the transmission line was very small com¬ 
pared to that needed by the direct-current plant pro¬ 
posed by Edison in competition. The success of this 
plant led to the adoption of alternating current for the 
first Niagara Falls plant, where Westinghouse installed 
three 5,000-horsepower polyphase, alternating-current gen¬ 
erators in 1893. These machines are the forerunners of 
modern hydroelectric generators of well over 100,000 
horsepower. 

Looking back now it is easy to see that, without the 
alternating-current system, the size and scope of our 
presentTday electric power systems would be quite un¬ 
thinkable. The development of the years has shown the 
greatest economy to result from generation in large sta¬ 
tions. Without alternating current, and consequent high 
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voltage for traoiamisdon, it would be imposatbla to oalrTy 
the power away from such large stations. With the 
direct conveyance of power through the heaviest leather 
belt, travelling a mile a minute, it would require a belt 
nearly two-thirds of a mile wide to transmit the output 
from the largest modern station; but with alternating 
current at 220,000 volte this power can bo safely carried 
away over throe wires the size of your thumb. 

In distribution throughout even urban areas, the bene¬ 
ficial effect of alternating current still goes marching on. 
At the turn of the century the high-voltage distribution 
About cities was at 2,200 volts. This involved only 1/100 
the line loss that would occur with 220 volts, but when, 
with the passage of time, loads became too heavy to be 
carried satisfactorily at 2,200 volts, substations, fed by 
13,200 volt lines, were dotted about the city. Now, nor¬ 
mal distribution is itself being stepped up to 13,200 volts, 
with no loss in safety, with a further cut of 36‘fold in 
line losses and the consequent ability to improve voltage 
regulation and to eliminate countless substances. 

Dr. Compton pointed out that although the Govern¬ 
ment has oolled on scientists in every great emergency 
since the Civil War, the period between wars has been 
almost wholly without governmental support or recog¬ 
nition. In speaking about the present legislation be¬ 
fore Congress concerning an Atomic Energy Com¬ 
mission, he said that, "It will be a catastrophe and 
a disgrace and will leave the country in a period 
of doldrums,” if Congress should fail to pass adequate 
legislation at this session. 

One of the objectives of the National Science 
Foundation legislation is to provide for, "a great 
program of scholarships or fellowships in order that 
the scientific talent inherent in the population may 
have full opportunity for'education and demonstra¬ 
tion, and that the deficiency in scientifically trained 
personnel created by our policies during the past war 
may be eliminated.” Without this provision, "labora¬ 
tories will be only a delusion and a waste of money, 
and factories will before long become obsolete.” 

He pointed out that labor has nothing to fear from 
science and that "labor has its stake” in scientific 
progress just as the public has. 

On Friday the staff of the Buhl Planetarium and 
Institute of Popular Science offered two programs as 
alternates to the regular sessions. Both of these 
popular treatments were well attended by the regis¬ 
trants. 

Saturday morning was spent in a trip through the 
Mellon Institute of Industrial Research under the 
guidance of its director, Edward R. Weidlein, who has 
been on its staff in s^eral different capacities for the 
last 34 years. 
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The Struaure and Synthesis of the 
liver jL cam Factor 

ROBifiRT B. Angugr, Jamss H, BootbE; Brian L. 
Hutchings^ John H, Mowat^ Joseph Sbub, E. L. B. 

SwKSTAD^ Y. SixbbaRow, and Cot W. WALLBa 

Lederle Laboratories^ Inc.^ Pearl River, New York 

Donna B. CobulioH; M. J. Fahebnbaoh, M. E. Hult- 
QtrisT; Erwin Kuh, E. H. Northet, Doris R. Skbger, 
J. P. SioKELS, and James M. Smith, Jr. 

Calco ChemiccU Division, American Cyanamid Com¬ 
pany, Bound Brook, New Jersey 

Several compowrids have been described which are 
essentiai for the growth of Lactobacillus caeei and 
which poa^iess hematopoietic activity for animals. One 
of these compounds was isolated from liver and has 
been designated the liver L. casei factor (5). Another 
form of the compound was isolated from a fermenta¬ 
tion product and has been termed the i'eriuentation 
L. casei factor (J). 

The purpose of this communication is to describe 
the degradation reactions used to characterize the 
liver L, coaei factor and to present two methods of 
ayntbosis. 

The relationship between the fermentation and the 
liver L. casei factors was shown by anaerobic alkaline 
hydrolysis which converted the fermentation com¬ 
pound into the dl-liver L. casei factor with the simul¬ 
taneous formation of two moles of a compound which 
contained alpha-amino acid nitrogen. 

On aerobic alkaline hydrolysis of the fermentation 
L. casei factor two fractions appeared to be formed 
in equimolar amounts, one of which was highly fluores¬ 
cent while the other fraction gave a positive test for 
an aromatic amine, using the method of Bratton and 
Marshall (^). 

The fluorescent compound was a dibasic acid hav¬ 
ing pKa values of 3.9 and 7.7. On heating the com¬ 
pound to 300° C., carbon dioxide was evolved, and 
the resulting product was a monobasic acid having 
a pKa of 8.0. These data indicate the presence of a 
monooarboxylio acid. Oxidation of the original com¬ 
pound with chlorine water, followed by hydrolysis 
with 0.1 N hydroohloric acid gave a positive test for 
guanidipe, The ultraviolet absorption spectrum, 
fluorescence, empirical formula, and the formation of 
guanidine indicated the presence of a 2-aimno pteri- 
dine containing a hydroxy and a carboxylic acid 
group. This substance was identified by comparison 


with a synthetic compound as a pteridine having the 
following structure; 

N N 



This compound was synthesized by chlorination with 
phosphorus pontachloride and reduction with hydro¬ 
gen iodide of 2-amino-4,7-dihydroxypteridine-6-car- 
boxylic acid (4). Evidence for the selective chlorina* 
tion and reduction of the 7-hydroxy group was ob¬ 
tained by decarboxylation of compound (1) and the 
identification of the product as 2-amino-4-hydroxy- 
pteridine by comparison with a compound which was 
synthesized from 2,4,5-triamino-6-hydroxypyrimidine 
and glyoxal. 

This 2-amino-4-hydroxypteridine-6-carboxyIic arid 
can also be prepared from the corresponding 6-methyl 
or 6-acetic acid compound, or from the JV'-[(2-amino- 
4-hydroxy-6-pteridyl)methyl] pyridinium iodide by 
oxidation with hot alkaline potassium permanganate. 
These compounds are described elsewhere in this 
paper. 

After acid hydrolysis of the aromatic amine frac¬ 
tion, a compound was isolated and identified as 
p-amlnobenzoic acid, 

SulfuTOus acid cleavage of the fermentation L. cosct 
factor gave a pteridine fraction and an aromatic 
amine. The pteridine fraction reacted rapidly with 
aldehyde reagents to give insoluble derivatives, which 
indicated the presence of a carbonyl group. The 
aldehyde, on standing with dilute alkali in the absence 
of oxygen, appears to undergo a Cannizzaro-type re¬ 
action to yield the previously described 2-amino-4- 
hydroxypteridine-6-carboxylic acid and another pteri¬ 
dine, which has been identified os 2-amino-4-hydroxy- 
6-methylpteridmc by comparison with an authentic 
sample prepared by decarboxylation of 2-amiiio-4- 
hydroxy-6-ptoridineacetic acid. This latter compound 
was prepared by the condensation of 2,4,5-triamino-6- 
hydroxypyrimidine and methyl VjY-dimethoxyaootoaCe- 
tate. 

Final proof that the methyl group of 2-ammO'4-, 
hydroxy-6-methyl-pteridme was in the 6-poaiti<in was 
obtained by degradation of the compound by the 
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oidliad of Woijlardi Tiahler, and Etidtow (f). Tbo, 
molting prodoot was oomparsd witih ao aothentio 
sample of 2-ammo-5-miGthylp7razine and found to be 
identical. 

Acid hydrolysis of the amine fraction liberated 75 
per cent of the nitrogen os alpha-amino acid nitrogen. 
From these acid hydrolysates p-aminobenzoio acid was 
isolated and characterized, and by microbiological 
assay the presence of three moles of glutamic acid was 
indicated. The presence of the glutamic acid was 
further substantiated by isolation of pyrrolidonccar- 
boxy lie acid from aqueous hydrolysates of the fermen¬ 
tation L. caaei factor. 

No significant amounts of fragments containing one 
or two carbon atoms could be detected in aerobic alkali 
or sulfurous-acid-cleaved fractions of the L. casei fac¬ 
tor. 

The parallel liberation of the aromatic amine and 
the pteridine indicated that the pteridine was attached 
to the amino group of the p-aminobenzoic acid. 
Since no pteridines containing more than one carbon 
atom in the side chain could be isolated and since 
there was no evidence for the existence of one or two 
carbon atom fragments in the hydrolysis mixtures, 
a one-carbon atom linkage was indicated. The neces¬ 
sity of oxygen for the alkaline cleavage of the L. casei 
factor suggested the presence of a methylene group. 
This hypothesis was further strengthened by the fact 
that the cleavage of JV-benzyl-p-aininobenzoio acid with 
alkali was accelerated by the presence of o^gen. 

The presence of a peptide linkage between p-amino- 
benzoic acid and glutamic acid was obvious from the 
liberation of alpha-amino acid nitrogen by hydrolysis 
of the amine fragment. 

Prom a consideration of the above evidence, the 
structure indicated below was postulated for the liver 
L. casei factor. 


16 of the active eos^imd aa 

determined by ndcrobiologieal assay. The 
tion first gave a dihydro derivative vdiich, durifig 
course of the reaction, was transform^ into the aro^ 
matic compound. 

Purification of the active material was effected try 
the following procedure: The crude material was dis¬ 
solved at a concentration equivalent tO 400 Mg. of 
the active compoond/ml. in 0.2 K sodium hydrozidS. 
Solid barium chloride was added to 0.2 N, and ethanol 
was added to a coDcentration of 20 per eent by volume. 
The precipitate was discarded. The solution was freed 
of barium, diluted to a concentration equivalent to 
100 Mg. of the active compound/ml., and adjusted to 
pH 7.0. The resulting precipitate was discarded and 
the solution was then extracted ^iree times with 10 
volume portions of butanoL The aqueous phase was 
concentrated to a volume equivalent to a concentration 
of 400 Mg-/nil. The solution was adjusted to pH 3,0, 
chilled to 0^-5^ C., and the precipitate was collected. 
This precipitate was dissolved in 0.1 N sodium hydrox¬ 
ide at a concentration equivalent to 200 Mg./ml. and 
treated with charcoal to remove any residual brown 
pigments. After filtration, the solution Was adjusted 
to pH 3.0 and the active compound crystallised from 
hot water. This product bad the physical and bio¬ 
logical properties described in a previous publica¬ 
tion (i). 

(2) The second method of synthesis was oairied 
out by reacting 2,3-dibramopropionaidehydo with 
pyridine and then condensing this product with 
2,4,5-triaxmno-6-hydroxypyTi2mdme and potassium 
iodide to give i7-[(2-amino^hydroxy-6-pteridyl) 
methyl] pyridinium iodide. This compound was fhevt 
reacted with p-aminobensoyl-l (+)-glutamic add and 
sodium methoxide in ethylene glyeol at 140^ C. to 
give a crude product containing about 16 per ceiKt of 


N N 

OOOH 0 

HOOO—OHr-CH,—OH—NH—NH-CHr-L Jlv Jn 

"Ah 

N—[ 4 —{[(2-ainiuo-4>hydroxy-6-pteridyl)methyl]amiiii>}beuzoyl]glutanuc acid 

The structure of the fermentation L. caeei factor the biologically active material. The aetive oompound 
will be discussed in a subsequent communication. waa purified as descoibed above and was ifienticid with 

Proof of the above structure was afforded by two the oompound prepared by the first procedmre. 
xnethods of synthesis; By the same methods of synthesis^ using iMuniiao- 

(1) The first method consisted of reacting equal bennoie acid instead of j^a 2 niA 0 beiUK^H (+)-glUtal8dc 
molecular amounts of 2,4,5-tdammo-fi^hydxo3Qrpyrimi- acid^ a oompound was obtained whi<^ was active 
dine, p-aminobensoyl-Z (+)-glutamic acid, and 2,3-dl- Streptocoecue faeadie B but inactive for JL cos^ aiid; 
^ bromopropionaldehyde in the presence of an acetate the chick. 

jbuffer. The resulting crude product contained idmut For the compounds fortnod from 








aaA jMunhiobB^^ (4')<8liitaiaie aeid, ^ 
auaM ptaroia aoid and pteroylgltitaBuo acid are avg- 
geatad. 
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Famine Edema and the Mechanism 
of Its Formation > 

Ancbl Ketb, Hekbt Lonostbxet Tatiob^ 
Olat Mickblben, and Austin Hsnsoubi. 
Labaratorf/ of P}iysioloffical Hygiene, Vnivereity of 
Minnesota 


Edema associated with severe underimtrition was 
widespread in Europe daring and shortly after World 
War 1. No adequate explanation from infectious, 
uardiaQi or renal causes was found. Speculation as 
to the mechanism of formation of this edema subsided 
with the demonstration that edema can be provoked 
in animals by a very low protein diet and with the 
accumulation of evidence for the general validity of 
Starling^s concept of a filtration balance between 
hydrostatic and colloid osmotic pressures at the capil¬ 
lary wall. Despite some puzzling facts (10-12) ^ by 
the eve of World War II there was almost universal 
agreement that '^famine edema/' as in kidney disease, 
is produced by a profound depression of the plasma 
colloid osmotic pressure, this in turn being a result 
of inadequate dietary protein. 

In World War II, as expected, famine edema again 
appeared on a large scale. Contrary to expectation, 
however, the theory of simple hypoproteincmic causa¬ 
tion was not fully sustained in such observations as 
were made (4, 7), though there was reluotonoe to 
abandon entirely this attractive theory (1, 5, 6, 9). 
DatA gathered by the Allied Armies indicated that 
bypoproteinemia was common in famine areas but 
that it was generally slight in degree and was not 
doeely related to the appearance or severity of edema 

{s.ish 

In this laboratory data were obtained from a con- 
trowed experiment with 34 men (volunteers from 
eiviUan pnUie service), who subsisted on a European 
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type of fhmine diet for sia months preeeded by a 
control period of three months and followed by three 
months of controlled ^relief'' feeding. The diet of 
whole cereals, potatoes, turnips, etc. provided an aver-^ 
age of 49 ^oma of protein daily and proved to be 
closely sunilar to the diets in the less fortunate parts 
of western Europe in early 1945. These men lost an 
average of 24.5 per cent of their body weight. Pit^ 
ting edema appeared within two months in some of 
the men and eventually in all but a few of the group; 
even the few apparent exceptions were shown, by 
special means, to be waterlogged.” At the end of 
semistarvation the thiocyanate method indicated an 
average SCN" space of 34.0 per cent of the total 
body weight and a relative excess of 7.19 kg. (15.9 Ihs.) 
of extracellular water per man. In proportion to the 
non-SCN~ space, the extracellular water rose from a 
^'normal” average of 282 grams/kg. of cellular tissue 
to a ‘‘starvation” average of 654 grams/kg. 

This development of edema was accompanied by 
only a small decline in plasma protein concentration, 
averaging 0.73 grams/100 cc. At the same time the 
ratio of albumin to globulin decreased to only a trivial 
extent. Independent analyses by the Tiselius electro- 
phoresis method (veronal buffer) gave an average 
A/G of 2.00 for the heparinized plasmas of six men 
who showed marked edema. The same method, when 
applied to serum, gave A/G values of 1.70 and 1.80 
for two of these men. Heparin has a slight influence 
on the Tiselius pattern which wUl be reported sub¬ 
sequently. 

Clinical edema vanished during three months of re¬ 
feeding which produced an average recovery of 37 
per cent of the lost weight. At the same time the 
plasma protein concentration returned to normal, but 
there was a slight fall in A/G; by the Tiselius method 
A/G averaged 1.82 in the heparinized plasmas of the 
six men mentioned above. Clearly, the edema was hot 
explicable in terms of hypoprotoinemia or subnormal 
colloid osmotic pressure in the plasma, even with 
“correction” for protein in the interstitial fluid; 
edema fluid in this condition is extremely low in pro¬ 
tein. 

These subjects, like the victims abroad, showed a 
marked polyuria, profound bradycardia, and no rise 
in the concentrations of nonprotein nitrogen and ohlo- 
ride in the plasma. The liver was not palpable, and 
the heart was much diminished in size by X-^ay ex¬ 
amination. Thiamine deficiency was definitely ruled 
out by the analysis of food and excreta for thiamme, 
the reduced size of the heart, and by the absence of 
signs of polyneuritis. Direet measureihenta of venous 
pressure showed that, instead of on increase, there 
was a markedly subnormal level At tiie end of aamlw 
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starvation the mean Supine venous pressure in 32 men 
was 4.80 cm, o£ saline solutaou with the needle in an 
arm vein and the manometer sero at 10 om. above the 
table level. Control measurements on 12 normal men 
gave averages of 0.7 and 10.3 cm. on two occasions 
five months apart. Data on two of the subjects who 
showed only moderate clinical edema after six months 
of semistarvation are given in Table 1. During re^ 
feeding, the venous pressure gradually rose to normal 
values. 

TABLK 1 



Body wt. (kg.) 

SCN 

Spaco 

Plasma 

Prot. 

Ven. 

Press. 

C?m. 

Subject 

No. 

1 

a 

o 

O 

Starr. 

0 

Sf 

• 

09 

1 • 

o 

o 

'N. 

m 

J o 

A/G 

Salloe 

100 

70.3 

69.6 

-10.8 

81.0 

6.4 

6.44 

1.70 

4.8 

112 

61.4 

40.0 

- 12.4 

82.8 

6.0 

6.78 

2.01 

4.6 


* Tlte figure for “edema" represents the excess extracellU' 
inr water as calculated from the proportion In the normal 
state. 


The more prominent factors in the Starling concept 
of edema formation would not seem to explain famine 
edema unless we accept the unlikely hypothesis of a 
remarkable hydrostatic pressure gradient between the 
capillary and the larger veins. Parenthetically, it may 
be noted that there was a moderate arterial hypoten¬ 
sion at both systole and diastole. Of the items in the 
Starling equation as elaborated by Schade and Claua- 
sen, Krogh, and others, there remains only the tissue 
pressure. Youmans, et al. (12) emphasized this 
neglected factor in their attempt to explain endemic 
edema in Tennessee, but their calculations as to the 
magnitude of this pressure have been properly re¬ 
jected (2, 8), Although we must agree that there is 
groat uncertainty about the actual tissue pressure at 
the site of filtration, normally it is probably only a 
small fraction of the plasma colloid osmotic pressure. 
From digital examination it appears that the tissue 
pressure in starvation is subnormal, but even a pro¬ 
found decline could scarcely surpass 10 per cent of 
the intracapillary pressure. By exclusion, then, it 
appears that the balance between blood plasma and 
interstitial fluid does not represent a simple equilib¬ 
rium, as is customarily postulated. 

The assumption of actual equilibrium in such a 
dynamic situation os tliat at the capillary wall would 
seem to be unduly optimistic on a priori grounds. 
The fact of lymph flow is itself an indication of im¬ 
perfect balance. It is well known that the prediction 
of rates of reactions or other events in nonequilibrium 
states from equilibrium equations is boHi hazardous 
and complicated. There is no reason to believe that 
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the exchange between plasma and tissue fluid is an 
exception. 

SVUATAItT 

Famine edema was produced experimentally in 34 
normal men who lost a quarter of their body wei^t 
while subsisting for 6 months on a European type 
of semi-starvation diet. The ratio of ez^acellular 
water to cellular tissue was roughly doubled. Their 
clinical state closely resembled that seen in Europe in 
1945. There were no signs of renal or cardiac failure. 
The plasma protein concentration fell only slightly 
and the A/G ratio remained within normal limits. 
The venous pressure was roughly 60 per cent below 
normal. Data from the field lend support to these 
indications that famine edema is not simply a result 
of hypoproteinemia or of renal or cardiac failure. 
It is concluded that there is a dynamic nonequilibrium 
state of the capillary wall and, accordingly, calcula¬ 
tions from equilibrium equations are inadmissible. 
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Antibacterial Action of Phenanthrene* 
related Substances 

Waltbb Baib 

Glenn Dale SaneUorium, Olenn Dalej Maryland 

Intrapleural injection in tuberculous empyemg 
(some mixed infected) of a vitamin A and D concen¬ 
trate, considering it as a topical application of the 
cod-liver oil vitamins, resulted in disappearance of 
the pathogenic organisms (4), 

In further clinical work, vitamin D alone proved 
to be responsible for the antibacterial action against 
tubercle bacilli, Proteus vulgaris, BaciUus aerogenes, 
nonhemolytic streptococcus, and Staphylococcus 
aureus. 

In <citro vitamin D inhibited the growth of tubercle 
bacilli if added (50 units/ecO to the culture media 
(Hobns, Loeweastein, Corpers Potato Media). By 
using the plating method, Staph. aurBus, P. pulparie, 
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and B. €terog«ne$ were inidbiied. Theee clinical and 
laboratory findings are being reported elsewhere in 
detail (4, 5). 

Vitamin D (activated ergosterol) is ehemioally er- 
gosterol characterized by the phenanthrene ring), 
the antirachitic property being dne to intramolecular 
changes (J). 

Since ergosterol (nonactivated) added to culture 
media inhibited tubercle bacilli and Staph, aureus, 
thus excluding the antirachitic factor as being respon¬ 
sible for the antibacterial action, we can assume that 
the chemical structure of vitamin D and ergosterol 
is responsible. 

Cholesterol (a phenanthrene-rclated substance) 
added to culture media also inhibited tubercle bacilli 
and Staph, aureus. 

Substances related to phenanthrene are very com¬ 


mon in nature (e.g. sex hormones, heart glycosides, 
cholesterol, ergosterol, vitamin D, etc.) 

The substances reported here—cholesterol, ergos¬ 
terol, and vitamin D—^have in common the phenan¬ 
threne ring and the antibaotenol action. 

In vivOf in preliminary experiments, tuberculosis 
in guinea pigs was suppressed by injection of large 
doses of vitamin D (viosterol, 5,500,000 units D or 
more). 

Bile salts are also phenanthrene related and have 
been known to have ‘^bacteriostatic action on some 
species of microorganism*' (3). 
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News and Notes 


Valy Msnkin, assistant professor of pathology at 
Duke University School of Medicine, has been ap¬ 
pointed associate professor of experimental pathology 
in the newly created Department of Surgical Research 
at Temple University Medical School, Philadelphia. 

Harold Hotelling was guest of honor at a testi¬ 
monial dinner given 3 May by the Statistical Tech¬ 
niques Group, New York Chapter, American Statis¬ 
tical Association. Dr. Hotelling is leaving Columbia 
University at the end of the academic year to become 
professor of mathematical statistics at the University 
of North Carolina. 

On behalf of the Group, Helen M, Walker presented 
gifts to Prof, and Mrs. Hotelling. The chairman, 
Irving Lorge, introduced the distinguished visitors 
who came to honor Dr. Hotelling. Among the speak¬ 
ers were: P, C. Mohalanobis, of Presidency College, 
Calcutta, India; Stuart Bice, chairman of the Statis¬ 
tical Commission of the Economic and Social Council 
of the United Nations; and Dean Pegram, of the 
Graduate Faculties of Columbia University. 

Prof. Hotelling reviewed the changes in statistical 
theory and techniques that were developed during the 
16 yea^ of his professorship at Columbia University. 

Pritg Lena, former professor, of eugenics at the Uni¬ 
versity of Bwlin and long-time editor of the Xrchiv 
fUr Bossen- und OeseUBehaftB-Biologi^, is at Obem- 
f^de bei Lubbecke, not far from Osnabriick in the 


British zone of occupation. All of his family sur¬ 
vived the war .—Paul Popenoe (American Institute of 
Family Relations). 

Roger Adams, head of the Chemistry Department, 
University of Illinois, was presented the Theodore 
William Richards Medal of the American Chemical 
Society's Northeastern Section at a meeting Thursday 
evening, 9 May, in Huntington Hall, Massachusetts 
Institute of Technology, Cambridge. 

James Bryant Conant, president of Harvard Uni¬ 
versity, reviewed the life and scientific achievements 
of Prof. Adams, who is a native of Boston and a Har¬ 
vard graduate. Prof. Foster, head of the Chemistry 
Department in the State Teachers College, Framing¬ 
ham, Massachusetts, and Section chairman, presented 
the medal. 

Norman W. Pirie, virus physiologist at the Rotham- 
sted Experiment Station, England, is at the Worcester 
Foundation for Experimental Biology as a fellow of 
the Foundation. 

Ottavio Munerati, well known for his genetioal 
studies on sugar beets and other crops, writes that 
he has continued as director of the R. Siazione Ex- 
perimentalo di Bietioultura at Rovigo, Italy. Dr. 
Munerati is anxious to renew contacts with scientists 
in tbe United States. During the war be was able 
to publish only one paper: '‘Duration of the beet 









(Monthly fiulk agtic, 8ei Pract,, ld42, 3S^ 
177T-214T).— G, H. Coon* (Bureau of Plant In¬ 
dustry, Beltsville, Maryland). 

Icie Macy Hoobler, of Detroit, director of the re¬ 
search laboratory of the Children’s Pnnd of Mich¬ 
igan, will receive the Francis P. Garvan Medal honor¬ 
ing women in chemistry, it is announced by the Amer¬ 
ican Chemical Society. The gold medal will be pre¬ 
sented to Dr. Hoobler at the Society’s 110th national 
meeting in Chicago in September. 

The Garvan Medal is the latest of a long sciiea of 
honors won by Dr, Hoobler, whoso achievements have 
made her one of Detroit’s outstanding scientists. She 
was the first woman ever to be chairman of an Amer¬ 
ican Chemical Society Division, being elected to that 
office by the Division of Biological Chemistry in 1930, 
and the first woman to head a Local Section of the 
Society, serving as chairman of the Detroit Section 
in 1930. During the war Dr. Hoobler was a member 
of the National Researoh Council’s Food and Nutri¬ 
tion Board. 

Charles E. Teeter, Jr,, professor of physics and 
chemistry at Cambridge Junior College and formerly 
stafi member at M.l.T. Radiation Laboratory, has 
been appointed researoh associate, at Boston Univer¬ 
sity. He hopes to organize an acoustics research lab¬ 
oratory, covering the fields of superaonics and audio- 
acoustics. 

N, P, Dubinin, professor at the Institute of Cytol¬ 
ogy of the Academy of Sciences of USSR, Oboukh 
Street No. 6, Moscow, USSR, baa written as follows 
to the Department of Zoology, Columbia University: 

We are badly in need of scientific literature published 
in the Ifnlted States. You would do a tremendous favor 
to the science of genetics in the USSR by asking all 
American colleagues working in genetics, including plant 
and animal breeding, to send us their publicationB issued 
during the war years. 

All publications should be sent directly to Prof, 
Dubinin. 

Capt. Curtis W, Sabrosky, U. S. Public Health Ser¬ 
vice, Office of Malaria Control in War Areas, formerly 
assistant professor of entomology at Michigan State 
College, has been appointed associate entomologist in 
the Division of Insect Identification of the U. S. Bu¬ 
reau of Entomology and Plant Quarantine, Washing¬ 
ton, D. C. 

Harry Eagle has been appointed adjunct professor 
of bacteriology in The Johns Hopkins School of Hy¬ 
giene and Public Health. Dr. Eagle will retain his 
active status as senior surgeon in the U. S. Public 
Health Service, and bis laboratory wiU be dceignatdd 


as Labointd^ of Sai^peiriin«iital Tberafiratics of 
the U. S. Public Health Service imd The Jolrna Pbugh 
kins School of Hygiene and Publie Health, supportOd 
jointly by the two ageneies. 

George W, White, professor of geology at the Ohio 
State University, has been appointed state geologist 
of Ohio. He succeeds Wilber Stout, who retired 1 
May after having served the State Geological Survey 
for 35 years, the last 18 as state geologist. 

^ 8, E. M, Reynolds, Department of Embryology, 
Carnegie Institution of Washington, Baltimore, was 
elected a membre honoraire of the Socidt^ Franoaise 
de Gynecologie at the meeting of this society on 21 
January 1946. 

William Bloom, professor of anatomy at the Uni¬ 
versity of Chicago^ has resigned from his position as 
chairman of the Department, efCeotive 1 July 1946, 
at which time he will become a member of the recently 
established Institute of Radiobiology and Biophysics 
at the University. He will continue as professor in 
the Department of Anatomy, Peter P. H. De Bruyn, 
who has been promoted to an associate professorship, 
will assume the position of chairman of the Depart¬ 
ment. 

Clyde Kohn, Department of Geography, Northwest¬ 
ern University, Evanston, is the new secretary of the 
National Council of Geography Teadiers. 

G, T, Nightingale has resigned from the Hawaiian 
Pineapple Company, where ho has been conducting 
plant physiological research during the past seven and 
one-half years, and has accepted appointment as head 
of the Department of Plant Physiology at the Pine¬ 
apple Researoh Institute of Hawaii, Honolulu 2. 

Recent Deaths 

Frances Louise Long, 60, formerly ecologist at the 
Carnegie Institution of Washington, died in Santa 
Barbara, California, on 17 March. 

Simon Flexner, 83, director emeritus of the Boditn- 
feller Institute for Mescal Research and auUiority 
on meniz^tis, infantile paralysis, and dysentery, died 
on 2 May. 

BoUin IT. Stevens, 78, president of tbe reeently^ 
organized Detroit Institute of Cancer Beseareh, di^ 
in Detroit on 17 May. 

Joseph Sergi Kasanin, director of the 
department of Mount ZiOn Hospital and former presi¬ 
dent of the American OrthopeychiaMe AssociiAMli 
died on 4 May in San Francisco, California. 
Kasanin was author of Language and 
BCkieaphrema, ' 



Letters to the Editor 


Gftrbpn Dioxide as ao Bsseotial Faaor io the 
Bactetial Decompotition of Cellulose 

The decompofution of oelluloBe a mixed culture of 
Vibrio porimastria (A. Alarie. Ph.l). Thesis, HcQill 
Uaiv., 1945), and another unidentiiled bacterium has 
been found to take place only in the presence of carbon 
dioxide. 

Into each of four I25-ml. flasks was measured 50 ml. of 
a salt solution of pH 6.7 containing: 0.5 gram NatHPO^; 
0*5 ,gram KH 4 PO 4 ; 0.2 gram MgSO^^THcO; 0.1 gram 
OaClt' gH]^; 0.1 gram NaOl; 0.02 gram PeOla; and 1.0 
gram NaNO^ per liter of distilled water. To each flask 
was added 0.5 gram of Whatman No. 41 fliter paper in 
tlio form of small clippings, and flnaUy the media were 
sterilised and inoculated. The flasks were fitted with an 
inlet tube at the bottom. Two were aerated with air 
from whhdi the carbon dioxide had been removed by 
passing first through 50 per cent potassium hydroxide 
and then soda lime, and two received untreated air. The 
temperature was maintained at 80*^ F., and the duration 
of the fermentation was eight days. 

The following results are typical of several experi- 
ments: 




Percentage 

pH* 

Flask No. 

Treatment 

decomposUlou 
of ceUnlooe 

1 

Untreated air 

5.2 

7.0 

2 

H 44 

6.0 

7.0 

8 

COr-f rw air 

0 

6.6 

4 

0 

0.6 


• Initially pH 6.T. 


The only products found wore traces of unidentified 
adds. Viable bacteria were present only in the fiasks 
receiving untreated air. We believe this is the first 
demonstration that carbon dioxide is essential for the 
aerobic decomposition of cellulose by bacteria. 

A. S. PjiRLiK and M. Micbajcub 
Faeulttf of ApriotUture (UcOUl University) 

Maodonald College, Quebeo 

Use of the Shay Rat for Assay of Anduiccr Substance 
Bhayand his co-workers (Oaetroenterology, 1945, 6 , 43) 
have described a simple method for the production of 
gaaitrie nleeration in the rat. These inveBtigators sug¬ 
gested that their prooedure might be adapted for use as 
a rapid assay method for any hormonal antiulcer agent. 
We have used their method for this purpose. 

Alter many modifications of ^ prooedure described 
by Bhay* ot at had been tried, it was found that male 
fate about $Q days old and weighing 12a--150 grama were 
most suitable. Having been raised on Purina Labora¬ 
tory Cbpw, the rats are fasted in individual cages for 
48 hours. The pylorus is then ligated under ether anes- 
Iheida. the fasting continued. Marked ulceration 
ip the rumen in from seven to nine 
This ujoeiratlon may be redneed in extent or pre- 
^yegted a safilelent dose of an antialcer substance 
htu^ by a procedure to be described 


elsewhere. The antiulcer material was administered in¬ 
travenously at the time of the operation, although intra* 
peritoneal injection or administration by mouth sometime 
prior to the pylorus ligation may prove effective. 

This rat preparation may also be useful for the evalu¬ 
ation of antisocretory as well as antiulcer agents, for 
Shay, et at give evidence that the occurrence of gaOttiO 
ulceration in their rats may be dependent on add and 
pepsin secretion. For this assay of ontiuleer substanoes 
it is obvious that the Shay Bat offers many advantages 
over dog preparations. 

Feances Pauls, Aeks N* Wick;, 
and Eatok M. MauKat 
Sorippe Metabolic CUnie, La Jolla, California 

Reprints to Denmark 

Scientists in Denmark have expressed to me their regret 
that they do not yet receive American scientific journals 
regularly and that only a few of their colleagues in iJie 
United States are sending them reprints. Apparently 
many American scientists are not yet aware of the fact 
that printed matter can be sent to Scandinavian countries 
by ordinary mail. It would be greatly appreciated by 
Scandinavian scientists if their American colloagues 
would send them reprints of work within their special 
field from 1940 up to date without waiting for requests. 
Bequests for reprints may be very much delayed, or In 
many cases impossible to make, because of the lack of 
journals since the beginning of the war. 

The writer would be very much obliged if the same 
favor might be extended to him when, after 1 June, he 
takes over the Biochemistry Department of the Poly¬ 
technic Institute (Danmarks Teknisko H 0 jskole) in 
Copenhagen. 

Hbkbie Da|c 

The Soalceffiller Institute for Medical Besearoh 
New Yorlo City 

Differentiatioo of Antibiotics by Resistant Stcalns 

W, J. Bobbins, at a meeting of the New York OS^ 
branch of the Society of American Bacteriologists on 27 
December 1945, showed that a strain of Btaphylooooous 
aureue made resistant to penicillin was affected by anti¬ 
biotics produced by Basidiomycetos, demonstrating that 
this method could be used for the differentiation of un¬ 
known antibiotics. 

We had obtained from an unclassified Actinomyces an 
antibiotic which by bacterial spectrum showed a marked 
similarity to highly purified streptomycin, differing only 
quantitatively. Bobbins ’ method was employed by os In 
an attempt to further cbaracteriKe the antibiotic. For 
this purpose we had previously developed in our labonk 
tory two strains of Btaph. aureue (A.T.0.0, 6538 ond 
FJ& Jl, 209) highly resistant to streptomyoin. Botii vo* 
Oist^t strains were found to be as sensitive liO thd un- 
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scainc® VoL 108, 2^ 


knotm antibiotiG aa the origiuiil atraiiui. We eoetld 
thua demonatrate by this method that this unknown anti¬ 
biotic was different from stroptomyoin in spite of their 
spectral similarities. 

In order to ascertain the relative degree of specificity 
of the resistance thus obtained, we developed strains 
from two parent cultures which were made highly re¬ 
sistant to crystalline penicillin G and examined their re¬ 
sistance towards penicillins F and X. It was found that 
the normal" Staph, aureus 6538 was sensitive to peni- 
dUlins P, G, and X in concentrations of 0.063, 0.078, and 
0.039 jig./ml., respectively, while the "resistant" strain 
required 0.625, 0.625, and 1,25 (Lg.ymL Similar results 
wore obtained with Staph, aureus 209. 

These results indJeato that a strain with acquired resis¬ 
tance against one penicillin is also resistant in the same 
order of magnitude to the two other penicillins. Such 
phenomena of grotip resistance of the same degree have 
been known for a lung time with substances other than 
antibiotics, as in the case of rosistanoc to various sul¬ 
fonamides. We have also shown group resistance against 
various inorganic and organic mercury compounds with 
a strain of Pseudomonas aeruginosa made resistant to 
merthiolate. Thus, it becomes evident that the acquired 
resistance of bacteria is not as specific as are immune 
bodies produced by chemical substances, demonstrated by 
Landateiner and co-workers. 

It is likely that antibiotics and other antibacterial sub¬ 
stances of diverse chemieal structure can be differenti¬ 
ated by this method, as shown by Bobbins and ourselves. 
However, the fact that throe different penicillins cannot 
be differentiated by a penicillin G resistant strain of 
Staph, aureus indicates the limitations of this technique. 

Our results will bo published in detail at an early date. 
Upon the completion of our study, P. G. Stausly, in a 
letter to the editor (ScicTice, 1946, 103, 402) suggested 
the possible use of this method which has been employed 
by us. 

P. C. Eisman, W. 8. Mabsh, and R. L. Mayek 
Meseareh Laboratories, Ciba Pharmaceutical Products, 
Inc., Summit, New Jersey 

Nuclear Fission Bomb as Initiator of Earthquakes 

In the California earthquake of 1906 the potential 
energy stored was 1.7 x 10 ** ergs (N. H. Heck. Earth- 
quakes. Princeton, 1036); the energy liberated in the 
Charleston earthquake of 1886 was estimated as 1.4 x 10* 
ergs. At Freehold, New Jersey in 1938, the earthquake 
liberated 10 “ ergs of the energy stored in the pre-earth¬ 
quake strain in the crust of the earth at that locality. 
■This gives us the order of magnitude of potential ener¬ 
gies expended in seismic disturbances, but it gives only 
a little about the magnitude of energy necessary to 
initiate an earthquake. 

It would be safe, however, to assume that the "trig¬ 
ger *' energy need not be more than the potential energy 
of the earthquake itself in order to release the seismic 
strain already existing. A release of "trigger" energy 
of more than 10 * ergs is likely to result in a small earth¬ 
quake if the * trigger" acts at the time of relaxation 


in the Orth's emst and/or far away from the struiAod 
locality. Such a relaxation usually takes place shortly 
after a period of an excessive seismio activity. Energy 
amounting to 10 * ergs liberated at the time and at the 
place of maximum strain may result in a major earth¬ 
quake dangerous not only to those who pull the "trig¬ 
ger," but also to those who have little or nothing to do 
with the experiment. 

Early after Pearl Harbor, a plan to induce an earth¬ 
quake in Japanese waters and to ruin by means of the 
earthquake so produced the key industrial centers of 
Japan was seriously considered by military and scientific 
authorities here. This plan was found feasible if be¬ 
tween 8,000 and 6,000 tons of TNT were exploded near 
the Pacific shores of Japan. The plan was not carried 
out because the nuclear fission bomb was under way, and 
probably it was expected to prepare the bomb and release 
it over Japan much earlier than this actually happened. 

In the artificial induction of an earthquake it is not 
only the quantity of energy released but the speed of its 
release that is of primary importance. If a line of a 
strain stretching for hundreds of kilometers exists in the 
crust of the earth, a much smaller quantity of energy 
than 10 * ergs, liberated very quickly on a spot of the 
line, will break the equilibrium, and the crust fissure 
starting at the point of explosion will proceed along the 
line of the strain with the velocity of sound in the rock 
crust. 

In the rupturing or faulting process of the California 
earthquake, the energy of 1.7 x 10* ergs was released 
during several hours, perhaps days. Not more than 60 
I>CT cent of this energy was liberated within approxi¬ 
mately nine minutes. This gives 


1.7 X 10* X 0.60 
9x60 


= 1.9 X 10“ ergs/sec. 


as the power of the earthquake. 

During the explosive decomposition of one kilogram 
of TNT, the quantity of energy released is 820,7 big 
calories, or 8.5 X10* kilogram meters. The speed of 
release of TNT energy is about 0.000009 second. There¬ 
fore, the power of explosion of 5,000 metric tons of 
TNT is 

3.5 X 10* X 5,000 X 1,000 x 9.8 x 10^ , ^ 

-TiriF!-=l.»xl 0 « ergs/wc. 

The last dgure abows that the power of explosion of 6,000 

tons of TNT should be sufdcient to initiate an e^th- 
quake. The nuclear fission bomb released over Hiroshima 
was (according to published reports) equivalent to 20,000 
tons of TNT. It is not clear whether the equivalent re¬ 
fers to the amount of energy liberated or to the power 
of the explosion. Even assuming that the latter variant 
is the correct one, the power of the nuclear fission bomb 
was of the order of 10 * ergs/sec.—amply sufficient to 
initiate an earthquake, if exploded on or under the sur¬ 
face of land or sea. 

It was estimated by the author (Earthquakes on tke 
companding earth, TransacUons of 1944, American Geo¬ 
physical Union) that the strength of the solid shell of 
the earth to the depth of 60 kilometers in a section a)on| 
a great circle of our planet is such that lA x 10 * ergs h| 



May M j 1946 

neeesfary to crack the earth's shell into two halves three 
meters apart, Nuclear fissicm energies are approaching 
this aritical output, and further experimenting with largo 
nuclear dssion bombs must be carried out with great 
precautions. 

In particular this refers to the scheduled experimanta 
to be carried out by the Navy in the mid-Paciflc on a 
certain date in June. The author is afraid that there 
may be no survivors to report on the experiment if the 
bomb of Hiroshima-size is exploded on or under the ocean 
surface, and if the preceding months are below their 
normal seismic activity. 

If a rupture in the ocean bed caused by the test is 
sufficiently deep and therefore hot, the flow of water into 
the crack and the steam formed therein will deepen and 
broaden the rupture. The bulge of steam may produce 
a siesmic tidal wave which may sweep away nil ships— 
the targets and nontargets. 

Furthermore, if the nuclear fission bomb in the planned 
experiment is larger than that released over Hiroshima, 
the **mushroom" of steam and dust from the bottom of 
the sea may surpass that of Krakatoa in the year 1883 by 
many times, both in volume of the erupted matter and 
in the height to which it is erupted. 

The solar constant was slightly affected for several 
decades by the dust thrown out in the Krakatoa (C. G. 
Abbot and F. E. Fowlo. Volcanoes and oUmate. Smith¬ 
sonian Misc. Collection, 1913, Vol. 60, No, 29, 15). The 
climate of the earth may be affected unfavorably for 
many decades if the quantity of dust erupted as a result 
of the experiment is several times that resulting from the 
explosion of Krakatoa. 

This consideration requires an extreme cautiousness in 
scheduling the experiment. The strain in the earth's 
crust must ba estimated first, and the experiment per¬ 
formed at tile time of a minimum strain. 

If all precautions are taken, this tost may be of con¬ 
siderable value to seismology and toctonophysies. With 
the exact time of explosion, its energy, and location of 
epicenter knovrn, the time and the path of travel of dif¬ 
ferent typos of seismic waves can be studied with great 
precUioii. The experiment may be especially valuable 
for better study of surface and shallow waves, and waves 
going through the core of the earth. Bocords of seismo¬ 
graphs In such an accurate seismologioal experiment may 
give a better understanding of the structure of the 
earth's crust and its depth, thus contributing to the 
science of tectonophyslcs. 

The author is especially interested in observations on 
the direct transverse wave (S') through the core and in 
the coatiiiued records for 14 days after the explosion. 
The absence of a focus of B' wave at the antipode of the 
ajqplosion spot would favor the writer's hypothesis of a 
heavy gawous core of the earth, and occurrences of ex- 
eesaive earthquakes during the half-lunar period after the 
explosion would give valuable data for evaluation of the 
lagfiag eoeffieieiit of earthquakes after the maximum 
ftraln has been reached. 

AwATOiL JAwaa Shniidurov 
The Johns ffopJeins U^nivorsitp 
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^'Posteriiy may regard tins book as one 
of the major scientific achievements of 
the first half of the twentieth century** 

-“American Mathematicai, Society Bulletin 

Theory of 
Games and 
Economic 
Behavior 

By JOHN VON NEUMANN 
and OSKAR MORGENSTERN 

A mathematician and an economist have com¬ 
bined their knowledge in this new approach to 
a mathematical theory of economic and social 
organization, based on a theory of games and 
strategy. Their book gives a detailed account 
of this theory of games, developed by Mr, Vott 
Neumann over a period of If years, and contains 
numerous applications to characteristic games 
of strategy, and to economic and social theory. 

No technical knowledge of any definite part 
of mathematics is required of the reader, but he 
should be familiar with the mathematical way 
of reasoning, procedure, and notation. 

644 pages, illustrated, $10.00 

At your bookstore 

PRINCETON 

UNIVERSITY PRESS 
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New drugs* Arthur D. Herrick. New York: Revere 

Publiehiog Co., 15^6. Fp. xiv + 303. $4.00. 

yew druffs is a praetiehig attorney’s contribution to 
the manufacturer's problem of how to properly launch 
a new druj; into interstate commerce. Its title is perhaps 
ambiguous, leading one at first to believe that i^e con¬ 
tents deal with descriptions of now therapeutic ogonts. 

Meeting the requirements of the Food, Drug, and Cos¬ 
metic Act is beyond the capacity of those who are not 
liioroughly conversant with, or who fail to comprehend 
in detail, its many provisions and regulations. Mr. 
Herrick, an export in the field, recognised this and planned 
his book as a guide through the maze of legal pitfalls in 
the path of anyone who is introducing a now product or 
altering the formula or label of a drug already on the 
market. 

The book is easy to read because of its nonlegalistie 
language. It covers the application of the Act to every 
phase of new drug qualification. The author's technic 
is simplo. He calls attention to the problem and then 
details the procedure required for its solution. Since 
the original manuscript was read and constructively criti¬ 
cized by officials of the Food and Drug Administration, 
the stamp of authority has been doubly placed upon it. 

The text begins with a discussion of the nature of the 
Food, Drug, and Cosmetic Act and how it is presently 
iBbdminietered. The author points out that one of the diffi¬ 
culties in meeting the provisions set forth, in the first 
years after enactment, was a variable policy of adminis¬ 
tration. He then progresses to an examination of several 
facets of the definition for the term **new drug.” The 
place of “new” devices, cosmetics, and foods under this 
section of the Act is clarified. 

The book progresses to a discussion of the procedure 
envisaged by Section 605 in assuring the safety of new 
drugs before they can be marketed. How to apply for 
permission to market is carefully outlined. The detailed 
information asked fox in the application is extensive and 
covers such points as methods of manufacture and con¬ 
trol, components and composition, labeling and samplen. 

One of the important sections of the text treats th« 
investigations necessary to determine safety. Tho author 
States that “naturally the principal data supporting the 
new drug application deals with the investigations that 
have been made to determine the safety of the drug for 
use under the conditions prescribed for it.” These in¬ 
clude laboratory observations, animal research, clinical 
studies, and literature surveys. The latter are of value 
in supporting the clinical findings of the studies spe¬ 
cifically undertaken by the manufacturer. 

Hqually helpful treatment is given the problems result¬ 
ing from refusal by Uie Food and Drug Administration 
to grant pennissioii for introduction of the product into: 
interstate commerce. 

A helpful appendix brings the Act up to date and ia- 
new state and drag liefislatlpn. The book 


closes with a statement of the official rules of the Amer¬ 
ican Medical Association Council on Pharmacy and 
Chemistry. 

This is a text that fills a definite need in the field of 
drug manufacturing and distribution. 

Xj. Warr Bisimo 

University of TToshinpton, Seattle 

Soap h$ hfdushy. Georgia Lefl9ingwell and Milton Lesser. 

Brooklyn, N. Y.: Chemical Publishing Co., 1946. P^p. 

viii + 204. $4.00. 

The scope of this volume is much better described by 
the first sentence of its Introduction than by its title. 
Here the authors state; “This book is intended as an 
indicative rather than exhaustive survey of the industrial 
uses of soluble (?) soaps. ...” To be sure, this is in 
reality not a book, for there is no continuity of thought 
or a visible plan connecting the individual chapters; 
rather, one gains tho impression of having been presented 
with a conveniently bound collection of trade-journal clip¬ 
pings. The 23 chapters, covering 181 pages, range over 
the following topics (in order): Animal Husbandry, 
Building and Construction, Cosmetics, Dentistry, Inks 
and Ink Making, Insecticides, Leather, Lubricants, Milk 
Production, Mix^g and Ore Treating, Oil Production, 
Paints, Paper and Packaging, Plastics, Poltsbea and 
Cleaners (for wood, metal, and glass), Restaurant Ba^* 
tation, Road Building and Maintenance, Rubber Produe* 
tion, Textiles, Dyeing and Printing Textiles, Wool Pro¬ 
duction, Miscellaneous. 

The thoroughness with which each topic has been 
covered may be measured to an extent by the number 
of literature and patent references llppendod. This score 
varies from zero for two articles to 88 for Rubber Pro¬ 
duction. It is also curious to observe that the majority 
of references are not much older than five years, while 
nearly all the “formulae” cited were probably already 
well known at Ihe beginning of this century and are 
mostly quoted from the standard formularies. 

The use of technical nomenclature is somewhat sloppy, 
as is apparent from the “soluble” soaps In the first 
sentence Of the book. These really are the water-disper¬ 
sible (perhaps soluble) sodium and potassium soaps of 
ordinary fatty acids in contrast with the more oH-soluble^ 
multivalent metal soaps. 

In tiew of the obvious shortcomings, such as the ineoxn- 
pleteness of literature and patent references, not to speak 
of the style, this booklet will hardly be attmetiTe to the 
technical and scientific worker. However, because of it* 
many usefnl hints and good “sales talks” the tolome 
win find a place in the hands of the sales personnel of 
the soap and detergent industry. The r^narlmbly thor¬ 
ough subject Index of more than 1,400 entries adds to tkA 
usefulneiw of this compilatlou. 

A. Bopm 

CorpoiWttOn, {Metuie 
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On the Theory of Scales of Measurement 

S. S. Steveas 

Director, Psycho*Acoustic Laboratory, Harvard University 


F or seven years a committee of the 

British Association for the Advancement of 
Science debated the problem of measurement. 
Appointed in 1932 to represent Section A (Maihe* 
matioal and Physical Sciences) and Section J (Psy- 
obology), the committee was instructed to consider 
and report upon the possibility of ‘^quantitative esti¬ 
mates of sensory events’^—meaning simply; Is it pos¬ 
sible to measure human sensation T Deliberation led 
only to disagreement, mainly about what is meant by 
the term measurement. An interim report in 1938 
found one member complaining that his oolleagues 
"came out by that same door os they went in,” and in 
order to have another try at agreement, the committee 
begged to be continued for another year. 

For its final report (1940) the committee chose a 
common bone for its contentions, directing its argu¬ 
ments at a concrete example of a sensory scale. This 
was the Sone scale of loudness (S. S. Stevens and 
H. Davis. Hearing. New York; Wiley, 1938), which 
purports to measure the subjective magnitude of an 
auditory sensation against a scale having the formal 
properties of other basic scales, such as those used to 
measure length and weight. Again the 19 members of 
the committee came out by the routes they entered, 
and their views ranged widely between two extremes. 
One member submitted "that any law purporting to 
express a quantitative relation between sensation in¬ 
tensity and stimulus intensity is not merely false but 
is in fact moaninglesB unlosa and until a meaning can 
be given to the concept of addition as applied to sen¬ 
sation” (Final Report, p. 245). 

It is plain from this and from other statements by 
the committee that the real issue is the meaning of 
measurement l%is, to be sure, is a semantic issue, 
but one suaeeptible of orderly discussion. Perhaps 
Ogreement ean better be achieved if we recognize that 
mottsaiement exists in a variety of forms and that 
8^4^ of measusrement faO into certain definite classes. 

ctassee are determined both by the empirical 
Q{torotion8 involmd in the process of "measuring” and 


by the formal (mathematical) properties of the scales. 
Furthermore—and this is of great concern to several 
of the sciences—the statistical manipulations that can 
legitimately be applied to empirical data dei>end upon 
the type of scale against which the data are ordered. 

A CLiJSsmoATtoN OF Scales of Measurement 

Paraphrasing N. R. Campbell (Final Report, p. 
340), we may say that measurement, in the broadest 
sense, is defined as the assignment of numerals to ob¬ 
jects or events according to rules. The fact that 
numerals can be assigned under different rules leads 
to different kinds of scales and different kinds of 
measurement. The problem then becomes that of 
making explicit (a) the various rules for the assign¬ 
ment of numerals, (b) the mathematical properties 
(or group structure) of the resulting scales, and (c) 
the statistical operations applicable to measurements 
made with each type of scale. 

Scales are possible in the first place only because 
there is a certain isomorphism between what we can 
do with the aspects of objects and the properties of 
the numeral series. In dealing with the aspects of 
objects we invoke empirical operations for determin¬ 
ing equality (classifying), for rank-ordering, and for 
determining when differences and when ratios between 
the aspects of objects are equal. The conventional 
scries of numerals yields to analogous operations; 
We can identify the members of a numeral series 
and classify them. We know their order as given 
by convention. We ean determine equal differences, 
as 8-6 =4“2, and equal ratios, as 8/4 =6/3. The 
isomorphism between those properties of the numeral 
scries and certain empirical operations which we per¬ 
form with objects permits the use of the series as a 
model to represent aspects of the empirical world. 

The type of scale achieved depends upon the char¬ 
acter of the basic empirical operations performed. 
These operations are Hmitod ordinarily by the nature 
of the tihing being scaled and by our choice of pro¬ 
cedures, but, once selected, the operations determine 
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that there will eventuate one or another of the scales 
listed in Table 1.' 

The decision to discard the scale names commonly 
encountered in writings on measurement is based on 
the ambiguity of such terms as “intensive” and “ex¬ 
tensive.” Both ordinal and interval scales have at 


Thus, the case that stands at the median (mid-point) 
of a distribution maintains its position under all trans¬ 
formations which preserve order (isotonic group), but 
an item located at the mean remains at the mean only 
under transformations as restricted as those of the 
linear group. The ratio expressed by the oocfQoient 


TAIiLB 1 


S«ale 

UaRlc Empirical 
Oix^ratlons 

Mntbemntfoul 

Group Structure 

PermiBsible Btatlstlca 
(Invarlautlve) 

Nominal 

Dotf^rminatlou of 

♦Mpiiillty 

Permutation group 

IT'-fiat) 

f{w) meauH any one-lo-one 
subRtltutlon 

Number of crroh 

Mode 

Contingency correlation 

Ordinal 

r>etf*rmInatton of 
greater or lena 

Isotonic group 

(B* lu /(iP ) 

f( 0 ) means any monotonlc 
increaalng function 

Median 

Percentiles 

Jntkbval 

UeLermlnatlon of 
equality of Intervals 
or UUFerencefl 

General linear group 

0' aw + 0 

Mean 

Standard deviation 

Kank-order corrolation 
I'roduct-momont correlation 

Ratio 

Peteriuliiatlon of 
equality of ratios 

Similaritg group 

0 ^ s: aw 

Coefflclent of variation 


times been called intensive, ajid both interval and 
ratio scales have sometimes been labeled extensive. 

It will be noted that the column listing the basic 
operations needed to create each type of scale is cumu¬ 
lative : to an operation listed opposite a particular scale 
must be added all those operations preceding it. Thus, 
an interval scale con be erected only provided we have 
an operation for determining equality of intervals, for 
determining greater or less, and for determining equal¬ 
ity (not greater and not less). To these operations 
must be added a method for ascertaining equality of 
ratios if a ratio scale is to be achieved. 

In the column which records the group structure of 
each scale are listed the mathematical transformations 
which leave the scale-form invariant. Thus, any nu¬ 
meral, Xf on a scale can be replaced by another numeral, 
where x' is the function of x listed in this column. 
Each mathematical group in the column is contained 
in the group immediately above it. 

The last column presents examples of the type of 
statistical operations appropriate to each scale. This 
column is cumulative in that all statistics listed are 
admissible for data scaled against a ratio scale. The 
criterion for the appropriateness of a statistic is in¬ 
variance under the transformations in Column 3. 

claSHlflcatlon efiaentlally equivaloat to that coDtalaed 
in this table was presented before the International Congress 
for the Unity of Science, September ISil. The writer Is 
Indebted to the late Prof. Q. D. Blrkhoff for a stimnlatlng 
discnsslon which led to the completion of the table in essen- 
tlallx its present form. 


of variation remains invariant only under the simi¬ 
larity transformation (multiplication by a constant). 
(The rank-order correlation coefficient is usually 
deemed appropriate to on ordinal scale, but actually 
this statistic assumes equal intervals between succes¬ 
sive ranks and therefore calls for an interval scale.) 

Let us now consider each scale in turn. 

Nominal Soalb 

The nominal scale represents the most unrestricted 
assignment of numerals. The numerals are used only as 
labels or type numbers, and words or letters would serve 
as well. Two types of nominal assignments ore some¬ 
times distinguished, os illustrated (a) by the 'num¬ 
bering' of football players for the identification of the 
individuals, and (b) by the 'numbering' of typos or 
classes, where each member of a class Is assigned the 
same <numcral. Actually, the first is a special case of 
the second, for when we label our football players we 
are dealing with unit olasses of one member each. 
Since the purpose is just as well served when any two 
designating numerals are interchanged, this scale form 
remains invariant under the general substitntion or 
permutation group (sometimes called the symmertrio 
group of transformations). The only statistic rele¬ 
vant to nominal scales of Type A is the number of 
cases, e.g. the number of players assigned numerals. 
But once olasses containing several individuals have 
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been formed (Type B), we can determine the most 
numerous class (the mode)^ and under certain con¬ 
ditions we can test, by the contingency methods, 
hypotheses regarding the distribution of cases among 
the classes. 

The nominal scale is a primitive form, and quite 
naturally there are many who will urge that it is ab¬ 
surd to attribute to this process of assigning numerals 
the dignity implied by the term moosurement. Cer¬ 
tainly there can be no quarrel with this objection, for 
the naming of things is an arbitrary business. How¬ 
ever we christen it, the use of numerals as names for 
classes is an example of the “assignment of numerals 
according to rule.” The rule is: Do not assign the 
same numeral to different classes or dilTerent numerals 
to the same class. Beyond that, anything goes with 
the nominal scale. 

ORDlNAIi SCAIJBl 

The ordinal scale arises from the operation of rank- 
ordering, Since any ‘order-preserving^ transformation 
will leave the scale form invariant, this scale has the 
structure of what may be called the isotonic or order- 
preserving group. A classic example of on ordinal 
scale is the scale of hardness of minerals. Other in¬ 
stances are found among scales of intelligence, per¬ 
sonality traits, grade or quality of leafher, etc. 

As a matter of fact, most of the scales used widely 
and effectively by psychologists are ordinal scales. In 
the strictest propriety the ordinary statistics involving 
means and standard deviations ought not to be used 
with these scales, for these statistics imply a knowl¬ 
edge of something more than the relative rank-order 
of data. On the other hand, for this ‘illegal' statisti- 
eizing there can be invoked a kind of pragmatic sanc¬ 
tion : In numerous instances it leads to fruitful results. 
While the outlawing of this procedure would probably 
serve no good purpose, it is proper to point out that 
means and standard deviations computed on an ordinal 
scale are in error to the extent that the successive in¬ 
tervals on the scale are unequal in size. When only 
the rank-order of data is known, we should proceed 
cautiously with our statistics, and especially with the 
conclusions we draw from them. 

Even in applying those statistics that are normally 
appropriate for ordinal scales, we sometimes find 
rigor compromised. Thus, although it is indicated in 
Table 1 that percentile measures may be applied to 
rank-ordered data, it should be pointed out that the 
customary procedure of assigning a value to a per¬ 
centile by interpolating linearly within a class interval 
is, in all strictness, wholly out of bounds. Likewise, 
it is not strictly proper to determine the mid-point of 
a class interval by linear interpolation, because the 


linearity of an ordinal scale is precisely the property 
which is open to question, 

IkTEKVAL SCAIiB 

With the interval scale we come to a form that is 
“quantitative” in the ordinary sense of the word. Al¬ 
most all the usual statistical measures are applicable 
here, unless they are the kinds that imply a knowledge 
of a ‘true' zero point. The zero point on an interval 
scale is a matter of convention or convenience, as is 
shown by the fact that the scale form remains in¬ 
variant when a constant is added. 

This point is illustrated by our two scales of tem¬ 
perature, Centigrade and Fahrenheit. Equal intervals 
of temperature are scaled off by noting equal volumes 
of expansion; an arbitrary zero is agreed upon for 
each scale; and a numerical value on one of the scales 
is transformed into a value on the other by means of 
an equation of the form ar'-ax+b. Our scales of 
time offer a similar example. Dates on one calendar 
are transformed to those on another by way of this 
same equation. On these scales, of course, it is mean¬ 
ingless to say that one value is twice or some other 
profjortion greater than another. 

Periods of time, however, can be measured on ratio 
scales and one period may be correctly defined as 
double another. The same is probably true of tem¬ 
perature measured on the so-callcd Absolute Scale. 

Most psychological measurement aspires to create 
interval scales, and it sometimes succeeds. The prob¬ 
lem usually is to devise operations for equalizing the 
units of the scales—a problem not always easy of 
solution but one for which there are several possible 
modes of attack. Only occasionally is there concern 
for the location of a ‘true' zero point, because the 
human attributes measured by psychologists usually 
exist in a positive degree that is large compared with 
the range of its variation. In this respect these at¬ 
tributes are analogous to temperature as it is encoun¬ 
tered in everyday life. Intelligence, for example, is 
usefully assessed on ordinal scales which try to ap¬ 
proximate interval scales, and it is not necessary to 
define what zero intelligence would mean. 

Ratio Scalb 

Ratio scales are those most commonly encountered 
in physics and are possible only when there exist 
operations for determining all four relations: equal¬ 
ity, rank-order, equality of intervals, and equality of 
ratios. Once such a scale is erected, its numerioal 
values can be transformed (as from inches to feet) 
only by multiplying each value by a constant. An ab¬ 
solute zero is always implied, even though the zero 
value on some scales (e.g. Absolute Temperature) may 
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oevcr be produced. All types of statistical measures 
are applicable to ratio scales, and only with these 
scales may we properly indulge in logarithmic trans¬ 
formations such as are involved in the use of decibels. 

Foremost among the ratio scales is the scale of num¬ 
ber itself—cardinal number—the scale we use when 
wc count such things as eggs, pennios, and apples. 
This scale of the numeroaity of aggregates is so basic 
and so common that it is ordinarily not even men- 
tiuned in discussions of measurement. 

It is conventional in physios to distinguish between 
two types of ratio scales: fundamental and derived. 
Fundamental scales are represented by length, weight, 
and electrical resistance, whereas derived scales are 
represented by density, force, and elasticity. 

These latter are derived magnitudes in the sense 
that they are mathematical functions of certain fun¬ 
damental magnitudes. They are actually more numer¬ 
ous in physics than are the fundamental magnitudes, 
which are commonly held to be basic because they 
satisfy the criterion of additivity. Weights, lengths, 
and resistances can be added in the physical sense, 
but this important empirical fact is generally accorded 
more prominence in the theory of measurement than it 
deserves. The so-called fundamental scales arc im¬ 
portant instances of ratio scales, but they are only 
instances. As a matter of fact, it can be demonstrated 
that the fundamental scales could be set up even if the 
physical operation of addition were ruled out as impos¬ 
sible of performance. Given three balances, for ex¬ 
ample, each having the proper construction, a set of 
standard weights could be manufactured without it 
ev(!r being necessary to place two weights in the same 
scale pan at the same time. The procedure is too long 
to describe in these pages, but its feasibility is men¬ 
tioned here simply to suggest that physical addition, 
even though it is sometimes possible, is not necessarily 
the basis all measurement. Too much measuring 
goes on where resort can never bo had to the process 
of laying things end-to-end or of piling them up in 
a heap. 

Ratio scales of psychological magnitudes are rare 
but not entirely unknown. The Bone scale discussed 
by the British committee is an example founded on a 
deliberate attempt to have human observers judge the 
loudness ratios of pairs of tones. The judgment of 
equal intervals had long been established as a legiti¬ 
mate metliod, and with the work on sensory ratios, 
started independently in several laboratories, the final 


step was taketi to assign niimerala to sensations of 
loudness in such a way that relations among tiie senssr 
tions ore reflected by the ordinary arithmetical 
tions in the numeral series. As in all measurement, 
there are limits imposed by error and variability, but 
within these limits the Bone scale ought properly to be 
classed as a ratio scale. 

To the British committee, then, wo may venture to 
suggest by way of conclusion that the most liberal and 
useful definition of measurement is, as one of its mem¬ 
bers advised, ^^the assignment of numerals to things go 
as to represent facts and conventions about them/^ 
The problem as to what is and is not measurement 
then reduces to the simple question: What are the 
rules, if any, under which numerals are assignedf If 
we can point to a consistent set of rules, we are ob¬ 
viously concerned with measurement of some sort, and 
we can then proceed to the more interesting question 
as to the kind of measurement it is. In most cases 
a formulation of the rules of assignment discloses 
directly the kind of measurement and hence the kind 
of scale involved. If there remains any ambiguity, 
we may .seek the final and definitive answer in the 
mathematical group-structure of the scale form; In 
what ways can we transform its values and still have 
it serve all the functions previously fulfilled! We 
know that the values of all scales can be multiplied 
by a constant, which changes the ske of the unit. If, 
in addition, a constant can be added (or a new zero 
point chosen), it is proof positive that we are not 
concerned with a ratio scale. Then, if the purpose 
of the scale is still served when its values are squared 
or cubed, it is not even an interval scale. And finally, 
if any two values may be interchanged at will, the 
ordinal scale is ruled out and the nominal scale is the 
sole remaining possibility. 

This proposed solution to the sexnantic problem is 
not meant to imply that all scales belonging to the 
same mathematioal group are equally precise or ac¬ 
curate or useful or “fundamental.” Measurement is 
never better than the empirical operations by which 
it is carried out, and operations range from bad to 
good. Any particular scale, sensory or physical, may 
bo objected to on the grounds of bias, low precision, 
restricted generality, and other factors, but the ob¬ 
jector should remember that these are relative and 
practical matters and that no scale used hy mortals 
is perfectly free of their taint. 
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Apparent Visible Violet Radiation in 
the Recent Large Sunspot Group 

James C. Bartlett^ Jr. 

American International Academyj Inc, 
Baltimore, Maryland 

The appearance of well-dciined colors in sunspots, 
while not unknown, is rare enough to be noteworthy. 
As far back as 1826 Capocoi reported violet tints 
associated with umbrae; Seoehi, at Romo, using a 
Merz polarizer, saw a rosy tinge to umbrae; while the 
celebrated Herr Sohwabe of Dessau saw occasional 
umbrae which were reddish-brown. Miss Brown, of 
Harvard, noted occasionally red-tinted umbrae. 
Young saw all umbrae os deep purple rather than 
black (l)f but was disposed to regard this color as 
false and caused by the secondary spectrum of achro- 
maties. However, it is clear that the occasional 
nature of the phenomenon rather disposes of the argu¬ 
ment in favor of color by contrast, overcorrected ob¬ 
jectives, etc. Moreover, such colors often have been 
seen in spots immediately adjacent to others which 
showed no color at all. 

The normal color scheme of a sunspot is black and 
gray, the umbra being black and the penumbra, gray 
to yellowish-gray. Although Young fancied all um¬ 
brae to bo very dark purple, to most eyes they appear 
as simply black by contrast with the photosphere. 
Penumbrae normally vary from very light to dark 
^sy, although the apparent colors of both umbrae 
and penumbrae will be modified by the color of the 
helioscope screen. 

A recent example of color was afforded by the. 
Groat Group of spots which appeared in the sun's 
northern hemisphere from 29 January to 12 February, 
and which has now returned to view. These spots, 
visible to the naked eye, and among the largest ever 
recorded, caused considerable radio disturbance and 
induced a brilliant aurora which was plainly seen at 
the latitude of Baltimore. 

The writer first saw these spots on 29 January, 
when they were just coming around the following limb. 
By 1 February they were far enough on the disc to 
be seen well. At that time it was discovered that the 
Bo-oalled Great Group really oouBisted of three dis- 
tinet groups: two relatively small groups, followed 
fay an enormous pennzobral field which enveloped a 
number of umbrae. The two principal umbrae of this 
group were unmistakably of a very dark violet hue, 
althoti|d^ no other onfiirae within the same penumbral 


field, nor the umbrae of the two groups preceding, 
showed any color whatever. The penumbra of the 
largest group was normally gray. The penumbral 
filaments were distorted and confused, and a brilliant 
fiocculus-like mass was observed, superimposed above 
the penumbra in its approximate center. 

On 2 February the entire penumbra of this group 
had taken on a red-violot tint, the principal umbrae 
remaining very dark violet. On the same date the 
penumbra was found to be much rifted and ragged, 
and shot tlirough in spots by brilliant eruptions mani¬ 
fested as bright spots within the penumbra. 

On 3 February the penumbra had become greatly 
enlarged in area and had also changed color, now 
appearing as brown-violet. The two principal umbrae 
remained dark violet, all other umbrae within the 
penumbral field appearing normally black. Brilliant 
spots, rifts, and lanes in the penumbra were frequent, 
and a brilliant, detached fiocculus was seen suspended 
above the largest umbra. A similar fiocoulus was ob¬ 
served over the leading umbra of the group immedi¬ 
ately preceding the penumbral field group, but no 
color whatever was seen in the former. 

On the following day all of the umbrae within the 
penumbral field group had assumed dark-violet tones, 
the umbrae in the two smaller groups preceding re¬ 
maining normally black. The penumbra of the largest 
group remained brown-violet and continued to exhibit 
confused filomentation and brilliant eruptions. A de¬ 
tached flocculus was observed over another umbra 
within the field. It was clear that very violent activ¬ 
ity was in progress here, apparently in concert with 
emission of radiation in the violet and of the spectrum, 
with invisible but implied emission in the ultraviolet, 
On the night of 7 February, this group having just 
passed the meridian, a brilliant aurora was seen in 
Baltimore even above the city lights. 

On 8 February, when this group was nearing the 
preceding limb, the color of the penumbra had faded 
out to a pale violet, the principal umbrae appearing 
dark violet. Again, no color was seen in the adjacent 
groups. On 4 March when this group was again in 
position for good observation, the penumbra was seen 
to be varicolored —sort of orange-brown on the 
west, fading into neutral gray on the east. The 
three principal umbrae then visible were deep violet 
and appeared to be surrounded by a red haze. No 
color was seep in any other spots on the disc. 

The writer would like to emphasize that at no time 
was color aniicipated* Moreover, the only previous 
ooca^dn on which well-marked color had been seen 
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WEB in 1928, when the writer was using the 84nch 
Clark refractor of the Maryland Academy of Sciences. 

The helioscope used in the observations of present 
date was one which has the effect of reddening the 
photosphere but is otlicrwise neutral. It consists of 
a thin glass slide, smoked to the proper density and 
mounted in an adapter which screws directly onto 
the eyepiece. The writer has found this type of screen 
very satisfactory, since it intercepts the heat per¬ 
fectly and gives a beautifully defined, natural-colored 
image of the sun in which the photosphere appears 
as light orange. Umbrae normally appear black and 
penumbrae gray against the orange background. The 
telescope used is a 3-mch one giving splendid defini¬ 
tion with very fine color correction. The objective 
was ground for the writer some years ago by the 
American Optical Company and stands up perfectly 
with reispect to color on even such bright objects as 
Jupiter when seen against a dark sky. It is felt, 
therefore, that the observations cited above were ob¬ 
servations of fact and not mere illusions. 

Reference 

1. VoCNu, C. A. The aun. Now York : Apploton, 1881. 

Footnote, p. 117. 


The Aaivity of Synthetic Folic Acid in 
Purified Rations tor the Chick ^ 

T. D. Luckey, P. R. Moore, C. A. Elvehjkm, 
and E. B. Hart 
Department of Biochemistry 
College of Agriculture, University of Wisconsin 


Previous studies have shown that vitamin B^o anJ 
Bii preparations (^), impure folic acid (from Univer¬ 
sity of Texas) (4), crystalline isolated third L. easel 
factor {4, 6), and pure isolated vitamin Bq (5) have 
activity for growth, feathering, and hemoglobin for¬ 
mation in growing chicks. These earlier studies were 
necessarily limited by the lack of pure material or 
BuflOicient quantities of the compound. Since syn- 
tiiciic folic acid,^ which has been reported active for 
growth and hematopoiesis (i), has now become avail- 


iFubUahpa with the approval of the director of the Wis¬ 
consin Aj^ricultural lOxporlment Station. The study was 
supported Id part by grants from the Wisconsin Alumni 
Besearch Foundation and Swift and Company. 

The authors thank Dr. B. L. Hutchings, I^derle Labora¬ 
tories, Inc., Pearl Elver, New York, for supplying synthetic 
folic acid: Dr. J. J. Pfllfner, Parke Davie and Company, for 
pure isolated vitamin B«; Merck and Company, Inc., Rah¬ 
way, New Jersey, for crystalline vitamins; The Wilson 
Laboratories, Chicago, for whole liver powder and liver frac¬ 
tion L; Wilson and Company, Inc., Chicago, for gelatin; 
Sharp and Dohme, Inc., Qieoolden, Pennsylvania, for sulfa- 
Buxldlne; Abbott l.«boratorle8, North Chicago, lor Hallver 
oil; E. I. Du Pont de Nemours and Company, Inc., New 
Brunswick, New Jersey, for vitamin Ds: and Mr. J, Kwhi 
for bis assistance. 

»Synthetic folic acid was originally called L, easei factor. 


able, it is important to study the activity of this com¬ 
pound under our experimental conditions. 

Experimental method. Day-old White Leghorn 
cockerels from a commercial hatchery were maintained 
in electrically heated cages (32-37®) with raised 
screen bottoms for three or four days on a basal 
ration with the following percentage composition: 
dextrin, 61; casein, 18; gelatin, 10; 1-oystine, 0,3; 
salts V (-3), 6; soybean oil, 5; a-tocopherol, 0.3 mg.; 
lJ-methyl-l,4-naphthaquinone, 0.05 mg,; thiamin • HCI, 
0.3 mg.; ribofiavin, 0.6 mg.; Ca pantothenate, 2 mg.; 
choline, Cl, 150 mg.; nicotinic acid, 6 mg.; pyridoxiiie 
■ HCI, 0.4 mg.; biotin, 0.02 mg.; and i-inositol, 100 
mg. In addition 1,700 -U.S.P. units of vitamin A and 
170 A.O.A.C. units of vitamin l>a were administered 
by dropper. Chicks within a 10-gram weight range 
were then divided uniformly into groups of six, and 
supplements were added to the diet as follows: syn¬ 
thetic folic acid at levels of lO-SOOv/lOO grams of 
ration, isolated vitamin and preparations of vita¬ 
mins Bjo and Bji containing dift'erent amounts of 
"folic acid^'^ which were fed for comparLson. 

The three experiments were terminated when the 
chicks were four weeks old. The methods used for 
determining hemoglobin and measuring feather devel¬ 
opment were the same as those used previously (.?). 
The hematocrit determinations were made following 
the procedure of O^Dell, et al, (P). 

BesuUs. The addition of 25y of synthetic folic 
acid to our basal ration prevents the reduced growth, 
poor feathering condition, and low hemoglobin and 
hematocrit values which are consistently obtained 
when this ration is fed to chicks. Twenty-five micro- 
grams of isolated crystalline vitamin Bo gave a simi¬ 
lar effect, although the growth was slightly less thaa 
in chicks fed similar levels of synthetio folic acid. 
When vitamin C or whole liver powder was fed with 
folic acid, the clucks grew somewhat better than 
when fed folic acid alone (compare Groups 10 and 
11 with 4). The addition to the diet of 60y of 
of a-pyraoin (2-niethyl-3-hydroxy-4-hydroxymethyl-6- 
carboxypyridine) alone or with 10 or 50y of syn¬ 
thetic folic acid produced slightly better growth but 
no improvement in feathering or hemoglobin. When 
500y of a*pyracin were fed with the basal ration 
alone, no response in growth, hemoglobin, or feather¬ 
ing was noted (Group 14). 

Neither p-aminobenzoic acid nor a vitamin B^o and 
Bii concentrate gave a significant supplementary effect 
in the presence of an adequate amount of synthetio 
folic acid. Further comparison of the addition of 
vitamin Bk, and preparations without added folic 
acid (Groups 19 and 21) shows dearly the lade of 

• "Folic acid” (In quotes) Is used throuchout the paper 
to designate the wlcrdilolodoal activity of a materhit when 
compared to synthetic folic add on a weight basis (7). 
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correlation between chick growth and the microbio¬ 
logical activity. Chick::} in Group 19, which received 
in the supplement less than by of ‘‘folic acid*^ (as 
measured microbiologically after acid hydrolysis, 8), 
per 100 grams of ration, grew as well, if not better, 
than the chicks in Group 20, which received a supple- 


TAHLE 1 

RbHOLTB of FBBDING SlTNTUKTlC FOLlC ACID AND RBLATBD 
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thetic folU* add . . . 

0 

260 

.100 

8.7 


17 

Vitamin Bio and Bn 







prep.l Qu T)% liver 
L (87 **folic acid") . 

18 

200 

00 

0.1 


18 

Vitamin Bw and Bn 
prep, ee Bver 

L (87 '*follc add") 

+ IOO 7 Hyiitbelfe fo¬ 
lic acid . 

e 

270 

100 

8.7 

30 

19 

Vitamin Bn prop.]| ^ 
4 % yenst extract 
(4.77 "folic add") . 

6 

240 

so 



20 

Vitamin Bu prep. 







1% yeast extract 
+ IO 7 synthetic folic 


200 

06 




ncld . 

6 



21 

Vitamin Bjo prep.H ^ 







1% yeast extract 
l€xy *‘fonc ncld") . 

e 

225 

96 




• 0 « very poor ; 26 » poor ; 50 « fair ; 75 « good ; 100 « very 
good. 

t Soe (8) for motbod used to determine hematocrit per 
Cent. 

t a-pyracin was obtained through the courtesy of Dr. Karl 
Folkem at Merck and Company, fnc. 

I Prepared following the direction for the superOltrol 
eluate from liver fraction h (3). 

II Vitamin Bu preparation No. 284-6 was made by auto¬ 
claving Dlfco Teast Extract in 1 N/KOH for one hour at 
16 lb. 

? f Vitamin Bio preparation No. 208 was made by treating 
CO Yeast Extract with chicken pancreas and incubating 
at 87* fpr 70 hours at pH 7. 

ment containing 61? of ''folic acid" per 100 grams of 
diet. 

When Bulfasuxidine (suocbylsulfathiazole) was in¬ 
cluded in the basal diet, the chicks receiving no sup¬ 
plement developed a more severe deficiency, and 
under these conditions 25? of synthetic folio acid per 
100 grams of diet did not give a complete response, 
Fifty micrograms of synthetic folic acid were not as 


effective in the ration containing 1 per cent of sulfa- 
suzidine as in the diet containing 0.5 per cent of the 
sulfa drug. A comparison of the activity of synthetic 
folic acid with and without the addition of 1 per cent 
sulfasuzidine in the diet (Fig. 1) indicates that folic 
acid is about three times as effective without the drug. 


GM. 

300r 




Lr _I_I_I_I 


0 12 3 4WK. 

Fio. 1. Activity of synthetic folic add with and without 
sulfaNUXidine. 1 n basal ration; 11== basal ration + 25^ per 
cent synthetic folic add; III basal ration with 1 per cent 
Hulfasuxldlrie ; IV - III + 26*v per cent synthetic folic acid ; 
V« 111+607 per cent synthetic folic acid; VI-III+ 100? 
per cent synthetic folic add. 

Discussion, The results presented here clearly dem¬ 
onstrate that chicks given our basal ration show sig¬ 
nificant responses in growtli, feathering, and hemo¬ 
globin formation when 26? of synthetic folic acid are 
given. It is still important to decide whether the 
compound functions directly to produce all these re¬ 
sponses or whether the activity may be indirect to 
some extent. In fact, the increased requirement with 
the sulfasnxidine suggests some degree of indirect 
activity. The reason the third L. casei factor and the 
Texas folic acid preparation appeared to be inactive 
in our earlier studies (^) may now be explained on 
the basis of the increased requirement of folic acid 
in the presence of sulfasuzidine. 

The existence of microbiologically inactive com¬ 
pounds which produce feathering (vitamin Bn,) and 
growth (vitamin B^), of highly active synthetic folic 
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acid, and of preparations with high bacterial poteney 
but relatively little chi<^ activity makes it necessary 
to determine which or how many of these oompounds 
are used directly and the possible interrelationships 
between these compounds. 

Summary. The addition of 25y of synthetic folic 
acid per 100 grams of our basal ration prevents the 
reduced growth, poor feathering condition, and low 
hemoglobin and hematocrit values consistently ob¬ 
tained when the basal ration is fed to chicks. More 
than 25y are needed when the diet contains sulfa- 
suxidine. Evidence for the possible indirect action 
of folio acid is summarized. 

Vitamin C or whole liver powder gives a slight re¬ 
sponse in the presence of adequate amounts of syn¬ 
thetic folio acid. 
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Fluctuations in Abundance of 
Marine Animals 


Martin D. Bubkenroad 

Binyfiam Oceanographic Laboratory, Yoic University, 
and The Chesapeake Bay Fisheries Commission 


The starfish {Asierias forbesi Desor) is at times a 
source of serious injury to the mollusk fisheries of 
southern New England. The precise extent of the 
damage done by this pest is extremely diffleult to 
assess, but the cost of efforts at control provides some 
indication of the magnitude of the problem. The 
oyster growers of Connecticut alone are conservatively 
estimated to spend an average of $100,000 per year 
in combating starfish on their private beds; and ap¬ 
proximately $76,000, independent of Federal grants, 
was paid out for the removal of starfish from public 
bottoms by the authorities of Massachusetts and 
Rhode Island during the decade from 1932 to 1942. 

It has long been rccogniised by oyster growers that 
the amonnt of trouble caused by starfish is not ooh- 
stant but rises from time to time to the proportions 


of a plague. Unto the present, however, no attention 
baa been given to the pattern of theae fluotoations. 
Evidence here presented in part (Fig. 1) seems to 
demonstrate that troughs and peaks of abundance of 
starfish have alternated at seven-year intervals, since 
1852 at least, in synchrony tliroaghout the region from 
New York to Cape Cod. The regularity of these 
changes during the past hundred years suggests that 
potential damage from starfish may be expected to 
decline to a minimum around 1950 and to increase 
thereafter to a peak during the years around 1967. 
It is believed that ability to foretell in a general way 
the times of danger from starfish may effect consider¬ 
able direct and indirect savings to the New England 
oyster industry, by permitting a more efficient plan¬ 
ning of the use of vessels, oyster stock, and oyster 
grounds. 

Adequate statistical information upon starfish is 
not available. Definition of periods of scarcity and 
of abundance of starfish upon the oyster beds has, 
nevertheless, been found possible by the systematic 
employment of semiquantitative data, the value of 
which for such purposes has not heretofore been gen¬ 
erally appreciated. These nonnumerical data are de¬ 
rived from staioments concerning relative amounts 
of trouble with starfish at various points in southern 
New England, contained in reports of public com¬ 
missions, trade journals, newspapers, periodicals, 
private memoranda, etc. As examples of such state¬ 
ments, the Norwalk Oajsette for 3 July 1858 reports 
that “the star-fish are eating up the oysters in the 
beds of New York harbor . . . [and in consequence 
the] proprietors have petitioned the state to remit the 
usual taxes . . and the Reports of the Rhode 
Island Commissioners of Shellfish for 1859 and for 
1861 state that “during the past year [1859] a very 
large quantity of the oysters planted upon the private 
oyster beds [of Narragansett Bay] have been de¬ 
stroyed by the star fish ... [so that] the past two 
years have been . . . years of want . . . and that 
“for some time prior to . . . 1860 the incroase of 
the star-fish had been very rapid, until, in that year, 
they became so numerous and so destructive as to 
render an entire abandonment of the ground neces¬ 
sary.'^ 

One hundred and eighty-five sudi statements have 
been collected, tabulated chronologically, compared, 
and evaluated in terms of ^‘Many,*' “Few,” etc. Al¬ 
though these evaluations ore necessarily subjective, the 
indications upon which they are based ore in general 
quite unequivocal; and although the reUability of 
individual indications might be queationed, thm is 
in general a dose agreemdit between independ^ 
statements from the same as weU as from diffsaMt 
parts of New England daring the same period. A 
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mtmniAry of the erviUuations is presented graphieally 
in the lower half of Pig. 1. The upper half of the 
figure shows the quantities of starfish oaught annually 
by an oyster oompany in Connecticut, 1892-97, and 
by one in Rhode Island, 1908-38. 

Konnumerieal data on starfish are obviously in- 


gree of regularity, and the fact that the cycde concerns 
a marine invertebrate, are all unusual features. 

The data hero described do not allow distinction to 
be made between changes in abundance and changes in 
distribution, but there is considerable evidence to sup¬ 
port the hypothesis that there is a close relation be- 



capable of defining absolute differences between dif¬ 
ferent periods or stations of observation, but they 
do deal directly with immediate trends in the degree 
of trouble experienced. The available numerical data 
are for limited times and localities only and are not 
corrected for variations b fishing effort, but they 
do show clearly that there were great and real 
changes in the quantity of starfish taken from certain 
oyster beds. The general agreement between the two 
types of record seems to justify the conclusion that 
cyclical changes b the population of starfish have 
actually oeeurred. It will be seen from Fig. 1 that 
these Conges have been of such regularity that, by 
succassively adding 14 years to a given date (for ex- 
mpk, 1868, 1872, 1886, 1900, 1914, 1928, 1942), the 
entire record can be traversed without loss of phase. 
Tic long (i4-year) period of the cycle, its high de¬ 


tween amount of trouble with starfish and magnitude 
of the general population of this animal. Calcula¬ 
tions concerning the stock of starfish suggest that the 
biomass during average peak periods may be of an 
order 20 times as groat as that during average 
troughs; and that the peak populations may reach or 
surpass the tremendous average density of 1,000 
pounds per acre on the half million acres where the 
species is common b southern New England (a 
density of about the same order as that durbg the 
unique outbreak of the same species in Chesapeake 
Bay b 1936-38). Ebowledge of this regular pattern 
of violent changes m the stock bos opened the way to 
new conceptions of the natural history of the starfish 
and the problems of its control, to be reported b 
forthoombg publications. 

Lack of long-term contmuous statistics upon abun- 
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dance is not limited to such- relatively obscure forms 
as the starfish. Indeed, available numerical informa¬ 
tion by no moans excludes even the possibility that 
regular patterns of natural fiuctuation might exist in 
various commercially important populations, such as 
those of crab, lobster, shad, croaker, etc. For example, 
the catastrophic declines in production which have 
been a repeated feature of the modern crab fishery in 
Chesapeake Bay have often been interpreted as the 
result of overexploitation; and the statistics of the 
shad catch are at present generally regarded as show¬ 
ing that over in tensive fishing has been the major 
cause of a disastrous reduction in the stock. However, 
surveys now in progress, similar to that described 
above for the starfish, suggest that periodic scarcities 
of crabs and of shad have occurred throughout the 
history of these fisheries;^ and it is by no means cer¬ 
tain as yet that these changes have either been closely 
correlated with human activities or entirely irregular 
in period. 

The dynamics of American marine ecosystems are 
little understood. For example, it is not known 
whether Chesapeake Bay could simultaneously sup¬ 
port stocks of all of the various fishery animals at the 
maximum levels to which they have individually at¬ 
tained at various times. Clues to significant popula¬ 
tion interrelationships might conceivably be obtained 
from comparison of the changes in abundance, both 
local and general, of a wide variety of forms over 
long periods of time. Nonnumerical data may afford 
a means of making such comparisons, which arc other¬ 
wise not feasible in any near future. 


Hyaluronidase Inhibition by Sodium 
Salicylate in Rheumatic Fever 

Feakcibco Gubsbra 

InstitlUo Nacional de Cardiologia, Mexico 


The predominating role of the mesenchyme tissues 
in rheumatic fever and the permeability changes that 
are known to occur in its evolution point to interrela- 

' Thus, in \\U‘ case of the Hudson shad run, whnt may hove 
been a nfenernl acarclty during the 1630*8 has been noted 
by DeVoe {The market aeaiatant. 1867, p. 200) : “Thla shad- 
fishery fCortelyou's fyko-neta in the NatTowa] has been 
gradually decreuelng since the year 1824, so that now flSSSf 
It ts scarcely worth attending to. . . . All the fisheries In 
New York harbor are nearly destroyed and the fish which 
now supply the markets of the city are brought from the 
distance of sixty, eighty, and even a hundred miles. . , 
Again, during the latter third of the century, "'Great com¬ 
plaint and dTssatisfaetion were encountered everywhere [on 
the Hudson], the fisheries having fallen off Immensely, . . . 
There never before had been so few shad taken and the 
retail price In market rarely fell below seventy-five cents for 
fish which ten years ago [1858] were sold for ten and fifteen 
cents apiece . . {Renori of the CommUaionere of Fieh’ 
eriea of New York, 1869, pp. 9-10). During the late X870’s 
and 1860 *b there followed what appears to have been a 
gradual renewal of abundance, which was credited at tite 
time to hatchery operations sttmnlated by the preceding 
scarcity. A fresh decline and a fresh recovery have fol¬ 
lowed In this century. 


tionship of several oharaoteristica of rheumatism and 
the spreading factors of connective tissue, whether of 
bacterial or endogenous origin. On the other hand, 
no clear explanation has been presented for the mecha¬ 
nism of sodium salicylate or related drugs in rheu¬ 
matic fever, although tlie arresting of the infiamma- 
tory process and the regression of symptoms are not 
the effect of bacteriostatic action. 

Eheumatio fever is a disease of the mesenchyma 
characterized not by the virulence of the etiologic or- 
'ganism but by its invasiveness, especiaJIy in youth. 
In accordance with Bensley (J), the connective tissue 
in formation passes through the following stages: 
edema ^ gelatinous ground substance argyrophilio 
fibers collagen in the adult stage. In the early 
stages, diffusibility in the ground substance is favored 
to the extreme, while the collagenous fibers that char¬ 
acterize adult connective tissue retard diffusibility, 
the ground substance having been replaced by the 
fibers. The importance of the spreading effect of 
hyaluronidase on connective tissue Is based on the 
observation of Meyer and Palmer (tf) who pointed 
out that the principal substrate of connective tissue 
and mucoid structures is hyaluronic acid, which com¬ 
poses practically entirely the regions affected by 
rheumatism, such as articulations and synovial fluid. 

Durun-Reynals (5), McClean (5), Kendall and as¬ 
sociates {4)f and especially Crowley (2) have observed 
that several microorganisms including more than 200 
strains of hemolytic streptococci produce or possess 
hyaluronidase. The hyaluronidase of bacterial origin 
or from testicular extract, used in our work in a 
l-per cent dilution, with Evans blue 1-per cent solu¬ 
tion in humans or India ink 1:2 for rabbits, in¬ 
creases the spread of dyes by means of enzymatic 
activity hydrolizing the hyaluronic acid present in 
the ground substance, decreasing the viscosity, and 
tlms favoring the passage of liquids, exudates, end 
pathogenic microorganisms. Its action may be 
divided into the following stages: (a) decreasing 
acetic acid coagulation of the substrate, (b) decreas¬ 
ing viscosity, and (c) hydrolizing of hyaluronic acid 
with the release of glucosamine and reducing sub¬ 
stance. 

In a total of 96 experiments on 24 albino rabbits 
it was observed that the spread area of India ink 
with hyaluronidase was six times greater than with 
saline. The oral or intravenous administration of 
sodium salicylate inhibited by 67 to 66 per cent the 
spreading effect of hyaluronidase; the degree of 
inhibition varied with the dose of salicylate adminis¬ 
tered. Sulfadiazine did not reduce the activity of 
hyaluronidase, but appeared to enhance its effect with 
inflammatory reactions in the center of the area in 
several groups. 
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These results were reproduced in a total of 144 ex¬ 
periments on 36 normal male and female adults and 
children employing the same criteria of the spreading 
effect of Evans blue with hyaluronidaae reached by 
intravenous injections of 275 y/cc. of sodium salicylate 
in plasma and then measuring the areas after 24 
hours of the intradermal injection of the dye with 
the enzyme, Intradermal injections on individuals, 
either with active rheumatic fever or having suffered 
it gives unique reactions with enormous diffusion of 
the dye and local edema that sometimes <►ecupies the 
arm injected with byaluronidase. The salicylate also 
inhibits the enzyme in those cases and reduces its 
spreading effect on connective tissue. These types of 


aUergic reactions to hyaluronidase were also observed 
in one male who suffered exanthcmatic typhus. 

The evidence found in normal rabbits and humans^ 
as well as in individuals who have latent or active 
rheumatic fever, indicates the important role of hya¬ 
luronidase in its mechanism and the inhibitory effect 
of sodium salicylate as a typical antirheumatio drug. 
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Science Legislation 

H.R. 6448 

Howard A. MeyerhoflF 

Executive Secretary, A A AS, Washington ^ D, C. 


The passage of a national science foundation hill in 
this session of Congress was seriously jeopardized by 
the introduction of a bill in the House of Representa¬ 
tives by Rep. Wilbur D. Mills of Arkansas 15 May. 
The bill was referred to a subcommittee of the Inter¬ 
state and Foreign Commerce Committee of the House, 
which has since held hurried bearings. Whether the 
subcommittee will refer the bill to another committee, 
whether it will report the bill out of committee in the 
near future, or whether it will let the bill die in com¬ 
mittee is not known at the present time. 

However, the whole procedure in this, the first intro¬ 
duction of the House of Representatives to national 
science foundation legislation, is so reminiscent of that 
which surrounded the introduction of the May-John¬ 
son bill that readers of Science need to be informed 
about it. 

The facts surrounding the introduction of the bill 
and the subsequent hearings bear the following rela¬ 
tions to legislation which is pending in the Senate. 

In the first place, the bill was handed to Representa¬ 
tive Mills by an ardent and unreconstructed proponent 
of the old—and abandoned—Magnuson bill, S. 1286. 
This some proponent generously volunteered to ar¬ 
range fox witnesses of his selection to appear at hear¬ 
ings which were held without the knowledge of the de¬ 
partments of government ordinarily consulted in such 
matters, for example, Interior, Commerce and Agri¬ 
culture. 


Needless to say, none of the sponsors of S. 1297 (the 
Kilgore bill) were among the few who testified; None 
of those groups who merely sought sound legislation 
without favoring either the Kilgore bill or the Mag¬ 
nuson bill was represented. On the other hand, influ¬ 
ential opponents of the Kilgore bill and the more re¬ 
cent Kilgore-Magmieon bill (S. 1850) were among 
those who testified. 

The proponent of H.R. 6448-S. 1285 is not a sci¬ 
entist, nor is he qualified to speak for the great body 
of American scientists. Somehow, through Rep. Mills 
he obtained the introduction of a bill for which he 
was prepared to secure expert testimony in advance. 
In this high-minded and democratic manner the House 
has obtained its initial introduction to the National 
Science Foundation. 

It is perhaps fortunate that the week which was 
scheduled to be Science Week” in the Senate (See 
Science^ 1946, 103, 589) was lost to more pressing 
labor problems, for although the delay may mean that 
a national science foundation will not be created in 
1946, at least scientists will have time to acquaint their 
congressmen with their views. If there has been any 
doubt that this must bo done in the minds of any indi¬ 
vidual scientist, the introduction of HJt. 6448 should 
dispel it. Science legislation is **on the loose.” 

Do scientists want what the National Association of 
Manufacturers, or some few persona whether they are 
scientists or not, believe that they should have 9 The 
232 members of the AAAS Council who favored action 
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to assure passage of 6. 1850 don’t believe so. The 
many members of the Association who have written 
and spoken to the writer don’t believe so. 

If individual scientists are to get what they do want, 
they must become articulate. They must become more 


vocal with their congressmen than the wilifnl indi¬ 
viduals or the reactionary organizations who may yet 
lobby objectionable and obstructive legislation onto the 
statute books,—and who are evidently determined to 
do it! 


The lollowin^ people teetihed on 28 Mey in connection with the hill before the Subcom¬ 
mittee on Public Health of the Interstate and Foreign Commerce Committee: Rep. Thomas 
A. Jenkins, of Ohio; Dr. Isaiah Bowman, president of Johns Hopkins University; Rep. Wilbur 
Mills, of Arkansas; Mr. Robert T. Patterson, Secretary of War; Dean C* D. MacQuigg, of*Ohio 
State University; Dr. Homer Smith, of New York University College of KMicine; Dr. R. E. 
Dyer, of the National Institute of Health; Dr. Vannevar Bush, director of the Officre of Scienti¬ 
fic Research and Development; Mr. W. J. Kenney, Assistant Secretary of ^e Navy, and Mr. 
John Victory, executive secretary of the National Advisory Committee for Aeronautics. 

The hearings continued on 29 May, when the following testified: Mr. Oeorge £. Folk, of 
the Natioiud Association of Manufacturers; Dr. Detlev Bronk, director of the Johnson Research 
Foundation of the University of Pennsylvania, and Dr. A. N. Richards, vice-president of the 
University of Pennsylvania and chairman of the Committee on Medical Research of the Office 
of Scientific Research and Development. Dr. Bronk and Dr. Richards spoke in broad terms 
which would apply equally to H. R. 6448 or S. 1850. 

Dr. £. U. Condon, director of the National Bureau of Standards, also testified on 29 May, 
but opposed the Mills bill, pointing out that it was practically identical with the Magnuson 
Bill, which contained features unsatisfactory to the majority of American scientists. Dr. 
Condon spoke both for himself and for Secretary Wallace, whose written statement he read. 
Secretary Wallace pointed out in his statement why the compromise Senate bill S. 1850 was a 
better bill than the proposed legislation in the House, bas^ as it is on the older discarded 
Magnuson bill. 

As the situation now stands, all of these people are subject to recall to testify before the 
committee again at its pleasure. It is hoped that Sctenoe can print excerpts from the testimony 
referred to above in the issue of 14 June. 


Scientists Divided 

Watson Davis 

Director, Science Service, Washington, D. C 


Another science foundation bill to provide federal 
funds for soientific research is making a bid for Con¬ 
gressional action, although a compromise bill, S. 1850, 
worked out by months of Senate hearings to reconcile 
viewpoints among scientists has already been reported 
out of committee (19 March) and awaits a place on 
the Senate calendar {Science, 1946, 103, 382 ; 589). 

This new bill, H.R. 6448, introduced by Rep. Wilbur 
D. Mills of Arkansas 15 May, has had two days of 
hurriedly called hearings, at which Dr, Vannevar Bush, 
director of the OSRD gave it his blessing as “fulfilling 
the needs of the country better than any other piece 
of legislation I have seen for the purpose.” 

A statement from Secretary of Commerce Wallace, 
presented by l)r. E. U. Condon, Bureau of Standards 
director, declared the new bill “will not foster the 
progress of free scientific inquiry” and “will lead to 
an increasing monopolization of science by a small 
clique and operate to the detriment of small and inde¬ 
pendent business in this country.” 

The Mills bill puts the control of the proposed na¬ 
tional science foundation in the hands of a part-time 
board, whereas the Senate bill (1850), compromising 
earlier Magnuson and Kilgore bills, provided a full¬ 
time Presidentially-appointed administrator with a 
part-time advisory board. 


The new bill continues the present general practice 
under which commercial patent rights go to the in¬ 
ventor, meaning generally the institution where the 
research is done, with the government getting only the 
right to use the results for its ovm purposes. The 
Senate bill {lBS0) provides generally that federally* 
supported research shall be freely ava/ilable to the 
public. 

The new bill does not distribute funds geograph* 
ically or to non-profit organizations, and it does wot 
provide for support of social science research. 

A National Association of Manufacturers reprec^- 
tative, George £. Folk, testified for the new bill, and 
80 did Prof. Homer W. Smith, New York University 
physiologist, who has acted as secretary of the Com¬ 
mittee Supporting the Bush Report. 

Last November this Committee, headed by President 
Isaiah Bowman of Johns Hopkins University, attacked 
the Kilgore bill and supported the Magnuson bill 
After the compromise S. 1850 bill had been developed, 
this group as recently as 23 April on behalf of 5,000 
scientists, appealed to Congress for its enactment. 

The stand of Dr. Bush, Prof. Smith and others 
upon the Mills bill seems to again divide tboae who 
favor some sort of Notional Seienoe FoinudOtioih 



News and Notes 


The Senate unanimously passed the McMahon hill 
for th^ domestic control of atomic energy m a surprise 
move Saturday afternoon 1 June. The Selective Ser¬ 
vice bill which was to have been debated on Saturday 
was deferred until Monday, so that administration 
leaders had an opportunity to put the position of the 
United States on record before its policy is presented 
to the United Nations Atomic Energy Conmiission on 
14 Juno. The McMahon bill now goes to the House 
of Representatives where it will be referred to the 
House Military Affairs Committee. (A detailed analy¬ 
sis of the provisions of the McMahon bill was pub¬ 
lished in Science^ 1946, 103, 133.) Two amendments 
were made on the Senate floor. One, sponsored by 
the McMahon Committee, prohibits any person from 
manufacturing or acquiring fissionable material or 
from using atomic energy in a weapon without a 
license from the Atomic Energy Commission. The 
other amendment, offered by Senator Joseph C. 
O^Mahoney of Wyoming, would prohibit any person 
or corporation associated with wartime atomic bomb 
projects from asserting claims to any land which 
might contain raw materials for the manufacture of 
fissionable products. 

In his speech for the bill Senator McMahon em> 
phaaked the biological and medical application of 
radioactive isotopes, although he also mentioned peace¬ 
time uses of nuclear energy for power. 

Senator Vandenberg said that he hoped that the 
Senate action represented a transitional phase of 
atomic control and that this control would soon pass 
into the bonds of the United Nations Commission. 

AUaoamder G. Langmuir, a member of the Commis¬ 
sion on Acute Respiratory Diseases at Fort Bragg, 
North Carolina, under the Army Epidemiological 
Board, has been appointed an associate professor in 
the Department of Epidemiology of The Johns Hop¬ 
kins Sehool of Hygiene and Public Health. 

John Chipman, professor of process metallurgy at 
the Maasaohusetts Institute of Technology since 1937, 
has been appointed head of the Institute's Depart¬ 
ment of Metallurgy. Dr. Chipman will succeed Robert 
S. Williams, who Mtires on 1 July after 44 years of 
service. 

Reynold C. Fmon, University of Dlinois, will re- 
mvo the honorary degree of D.Sc. at Montana State 
University’s oommenoement exercises on 10 June. Dr. 
i^fison was graduated from Montana State University 
in 1920 and lias been on the faonlty at the University 
6i Hlindis ainoe 1927. 


Announcements 

Edith 8. Clements has presented to the Department 
of the Natural Sciences of Santa Barbara College a 
large collection of literature and maps and a quantity 
of laboratory instruments selected from the library 
and laboratory of her late husband, Frederic E. 
Clements. The material constitutes the Frederic E. 
Clements Memorial, dedicated to the encouragement 
of the study of plant ecology. 

Particularly useful is the large collection of pam¬ 
phlets and reprints from scientifle journals collected 
throughout the long career of the Dra. Clements. 
These comprise a high percentage of the widely scat¬ 
tered literature on plant ecology, the Scandinavian, 
Swiss, and Slavic writings being particularly well rep¬ 
resented. Also quite valuable is the great mass of 
descriptive literature dealing with the vegetation of 
North America. Probably between 3,000 and 4,000 
items, ranging from reprints to whole volumes, many 
of them not yet classified, are included in the library 
collection. 

Dr. Edith Clements has expressed a strong desire 
that her gift be utilized to the fullest extent, and 
to this end it is being organized for class use in 
courses in plant ecology and as a reference collection 
for research. It will also bo available for the use of 
visitors and for interlibrary loan except in the case of 
fragile items. The map collection and the instruments 
will serve as the nucleus of the teaching aids and 
materials to be employed in a scries of courses in 
plant ecology. 

Under a contract with the War Department, a re¬ 
search program concerned with the development of 
standard laboratory methods for evaluatbg rat-repel¬ 
lent substauct^s is now getting under way at the Uni¬ 
versity of Pittsburgh, The program is sponsored by 
the Office of the Quartermaster General. Wayne Den¬ 
nis, head of the Department of Psychology, is chair¬ 
man of the advisory committee for the project, other 
members of the committee being Robert A. Patton, 
lecturer in psychology, and Roger W. Russell, assis¬ 
tant professor of psychology. Lawrence M. Stolurow 
has been appointed research psychologist for the 
project. 

Eohrer, HibUr, and Eeplogle, consulting psycholo¬ 
gists, announce the following additions to the staff: 
Edward M. Glaser, Los Angeles office; Mack T. Hen- 
dersou and Ell wood W, Bcnderling, Chicago office; 
Richard W. Wallen, Qeveland office; and J. Watson 
Wil46]a> New York office. 
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The Ameriem Meteorological Society, through its 
president, H. G. Houghton, of Massachusetts Institute 
of Technology, wishes to call to the attention of 
American colleges the fact that a largo number of 
carefully selected college students were given training 
in professional meteorology at a few selected univer¬ 
sities in this country, preparatory to their employment 
by the Army and Navy Meteorological Services. A 
number of these men, before entering the meteorolog¬ 
ical field, had done a considerable amount of graduate 
work in physics, chemistry, biology, engineering, geol¬ 
ogy, etc. and are now available for teaching and re¬ 
search in these fields. 

In most of our colleges which offer nonprofessional 
courses ifi meteorology to meet the needs of students 
in geography, geology, and in agricultural subjects, it 
has been standard practice to have these nonprofes- 
sional courses taught by members of various depart¬ 
ments. The return of many of the professionally 
trained service meteorologists offers an opportunity 
for our colleges to obtain the services of instructors 
who are capable of doing professional work in Depart¬ 
ments of Physics, Chemistry, Geology, etc. and who 
at the same time are qualified, as experienced and 
trained professional meteorologists, to present stimu¬ 
lating nonprofessional courses in meteorology on a 
somewhat higher plane than may have been possible 
in the past. 

The Society is anxious to cooperate with American 
colleges in providing information concerning these 
returning weather officers that might be helpful in 
placing them in suitable teaching positions. To that 
end, files have been kept which contain detailed in¬ 
formation on the education and practical experience 
of these men. 

Inquiries may be directed to the Executive Secre¬ 
tary, American Meteorological Society, 6 Joy Street, 
Boston 8, Massachusetts. 

Word has been received from China regarding the 
last years of Prof. Amadeus W. Grabau, whoso death 
occurred 20 March 1946 in Peiping {Science, 1946, 
103, 634). Prof. Grabau became a resident of China 
in 1920 and was, from that time on, chief paleon¬ 
tologist of the National Geological Survey of China 
and concurrently professor of paleontology in the 
National University of Peking. In 1937, when the 
Japanese took Peiping and North China by force, 
Prof. Grabau had been unable to leave that city be¬ 
cause of illness and lock of communication facilities. 
Shortly afterward, the Gktological Survey established 
its new headquarters in Chungking while the National 
University of Peking was forced to move to Kunming 
(Yunnan). Having been prevented from joining 
either of the two institutions, he remained in the old 
Chinese capital, continuing with his reading and writ¬ 


ing. Shortly before the Sino-Japanese conflict he be¬ 
gan researches on his '^pulsation theory,” and during 
a period of five or six years he completed four large 
volumes on Paleozoic formations $n the light of the 
pulsation theory, which were published by Henri 
Vetch in Peiping. The last volume appeared in 1938, 
when fierce battles were being fought both in North 
and Central China. Following Pearl Harbor in 1941, 
he was interned by the Japanese, who housed him in 
the old British Embassy in Peiping. His health began 
" to decline, and hia mind became enfeebled. After the 
Japanese surrender, the authorities of the Geological 
Survey moved him to their premises at No. 3, Feng- 
sheng Ilutung, where he died at the age of 75, 

The Department of Geography, Northvyesiern Uni¬ 
versity, announces a graduate field course to be given 
26 August to 28 September. The field centers on 
Lannon, Wisconsin, 16 miles northwest of Milwaukee, 
an area containing examples of virtually every glacial 
form. The course will be limited to 20 students. PV>r 
further details address; Secretary, Department of 
Geography, Northwestern University, Evanston, Illi¬ 
nois. 

Karl V. Frisch, professor of zoology at the Univer¬ 
sity of Munich and a native of Austria, has written 
as follows in a letter dated 14 January 1946, from 
St, Gilgen (Salzburg), Brunnwinkl, in the Austrian 
Alps: 

. . . work has never stopped in our laboratory. Only 
since the destruction of buildings has work become nearly 
impossible in the Munich Institute. I evacuated before 
this happened and for several years have carried on my 
scientific work nearly exclusively here on our old farm. 
To Munich I go only occasionally, for administrative pur¬ 
poses and discussions with my co-workers. Classes have 
not yet begun. ... 

I have only partial information on my colleagues. . . . 
When the bomb attacks became too bad, (Alfred) Kuhn 
transferred the Kaiser Wilhelm Institute for Biology to 
Hcchingon. He has now moved the Institute to Tiibingen, 
where he has also taken on the direction of the Zoology 
Department of the University, As you know, many de¬ 
partmental headships have become vacant due to dis¬ 
missal of their incumbents. (Otto) Koehler (formerly 
Konigsberg) was in Denmark when the (Bussian) occu¬ 
pation came. I have not heard of him since. Goetsch 
is in Austria and I hope to see him within a few days. 
He was last in Breslau. Buddenbrock, who was in 
Vienna, cannot go back there since he is German. I 
understand that he is to go to Heidelberg where (Paul) 
Krilger has been dismissed. It is not yet decided who 
will take Seidel’s position in Berlin. He has been dis¬ 
missed. Hartmann lived on his farm in the Bavarian 
Alps. Perhaps he will return to the Kaiser Wilhelm 
Institute. It is terribly sad that (Fritz) Wettstein died 
of the flu in Trins without any medical care. Benner is 
wall. A few days ago I received a letter from him from 
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Jena. (Otto) Mangold too is one of those who were 
dismissed. 

... 1 am much handicapped in my work by the loss 
of my scientific library, particularly reprints. It would 
be a great help if you on occasion (when it is possible 
to mail printed matter) could see to it that I were sent 
papers on the fields of sensory physiology, psychology, 
and apiculture. 

Last summer 1 was much occupied again with the 

language** of bees. Very unexpected results have 
turned out. ...— Curt Stern (UriWeraity of Ilochester). 

Elections 

The Armrican Academy of Arts and Sciences closed 
its 166tb year on 8 May with the election of new fel¬ 
lows and seven honorary members. The scientists 
among the new members include: James Gilbert Baker, 
Harvard College Observatory; John Landes Barnes, 
head of the Department of Applied Mathematics, 
Tufts College; Subrahmanyan Chandrasekhar, profes¬ 
sor of theoretical astrophysics, Yerkes ObseiTatory; 
Lee Alvin DuBridge, head of the Department of 
Physics, University of Rochester; Julius Adams Strat¬ 
ton, professor of electrical engineering, Massachusetts 
Institute of Technology; Paul Doughty Bartlett, asso¬ 
ciate professor of chemistry, Harvard University; 
Walter Hugo Stockmayer, assistant professor of chem¬ 
istry, Massachusetts Institute of Technology; William 
Loren Batt, president of S,K.F. Industries, Washing¬ 
ton, D. C.; Howard Wilson Emmons, associate pro¬ 
fessor of mechanical engineering, Harvard University; 
Roland Frank Beers, research associate in geology, 
Massachusetts Institute of Technology; Cornelius 
Searle Hurlbut, Jr., associate professor of mineral¬ 
ogy, Harvard University; Ralph Erskine Cleland, 
head of the Department of Botany, Indiana Univer¬ 
sity; George Wells Beadle, professor of biology, Stan¬ 
ford University; James Lee Peters, curator of birds, 
Museum of Comparative Zoology, Harvard Univer¬ 
sity; Kenneth David Roeder, assistant professor of 
zoology, Tufts College; John Franklin Enders, asso¬ 
ciate professor of bacteriology and immunology, Har¬ 
vard Medical School; Charles Alderson Janeway, as¬ 
sistant professor of pediatrics, Harvard Medical 
School; Siegfried Josef Thannhauser, clinical profes¬ 
sor of medicine, Tufts College; Stanley Smith Stevens, 
associate professor of psychology and director of the 
Psycho-Acoustic Laboratory, Harvard University; 
Otto Eduard Neugebauer, research professor in the 
history of science, Brown University; Jan Hendrik 
Oort, director, Leiden Observatory, Holland; Bertil 
Lindblad, director, Stockholm Observatory, Sweden; 
and Rudolf Florin, professor and director Hortus 
Bergianus, Stockholm. 

Howard M. Jones was elected president of the 
Acadenty^ and Lewis Don Leet/ corresponding secre- 
tary. 


The New Orleans Academy of Sciences held its 93rd 
annual meeting at Tulane University, New Orleans, 

20- 27 April. The new ofiftcers for 1946-1947 are: J. 
Nelson Gowanlocfa, Louisiana Department of Wild 
Life and Fisheries, president; William T. Penfound, 
Tulane University, vice-president; Walter G. Moore, 
lioyoia University, secretai'y; Thomas T. Earle, New¬ 
comb College, treasurer; and Garland F. Taylor, 
Tulane University, curator. 

The retiring president, L. J. Pessiu, presided at the 
general session which was followed by sectional meet¬ 
ings for the presentation of 36 scientific papers. 

The Medical Library AsHociation held its 45th an¬ 
nual meeting in New Haven, Connecticut, 2&-27 
March. The following ofl&cers were elected: Walton 
B. McDaniel, II, College of Physicians, Philadelphia, 
president; C. Abbott Beling, Newark, vice-president; 
Heath Babcock, New York State Medical Library, 
Albany, secretary; and Jurgen G, Raymond, New 
York Academy of Medicine, New York City, treasurer. 

The program featured reports on the Army Medical 
Library, a symposium on “International Cooperation,” 
and addresses on “Training for Medical Librarian- 
ship” and “British Medical Libraries in Wartime.” 

It was voted to hold the 1947 convention in Cleve¬ 
land, Ohio, the exact date to be determined later. 

The South Carolina Academy of Science held its 
19th annual meeting in Charleston, South Carolina, 27 
April. The following ofQcers were elected: Velma D. 
Matthews, Coker College, president; J. E. Copen- 
haver, Souoco Products Company, vice j^resident; and 
Charles F. Poole, U. S. Vegetable Breeding Labora¬ 
tory, secretary-treasurer. F. W. Kinard, J. R, Sam- 
pey, G. Robert Lunz, Margaret Hess, and F. H. H. 
Calhoun were elected to the Council. 

The meeting, the first since 1941, was atkmded by 
more than 100 persons, and 23 papers were presented. 

The Crystallographic Society held its spring meet¬ 
ing at Smith College, Northampton, Massachusetts, 

21- 23 March. The meeting was attended by 60 out of 
its total of 160 members. The following new offloers 
were elected: M. J. Buerger, Massachusetts Institute 
of Technology, president; J. D. H. Donnay, The Johns 
Hopkins University, vice-president; and William Par¬ 
rish, Philips Laboratories, Inc., Irvington-on-Hudson, 
New York, secretary-treasurer. 

A detailed discussion of the proposed new Journal 
of Crystallography resulted in the adoption of eight 
tentative resolutions regarding publication, editorship, 
international representation, etc. These matters will 
be discussed further by members of the Society, the 
American Society for X-ray and Electron Diffraction, 
and British orystallographers and X-ray workers in a 
conference in London next July, to which scientists 
from several other countries have been invited. 
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The secretary was instructed 1:^ almost unanimous 
vote to send the following letter to the President and 
the Senators on the McMahon Committee: 

A majority of the membership of the Crystallographic 
Society is in favor of legislation which places control of 
the atomic energy program in civilian hands. 

Proposal for an American Institute of 
Biology 

The formation of an organization to serve the in¬ 
terests of biologists appears to be now on the way 
to realization. The Executive Committees of the 
Union of American Biological Societies and of the 
American Biological Society met at intervals during 
the past year to discuss problems facing biologists 
and to consider ways and means for securing more 
thorough cooperation among them. The matter had 
already been brought up at an informal gathering 
called by E. Q. Butler, then president of the UABS 
during the Cleveland meetings of the AAAS, two 
years ago. Detlev Bronk was asked by the group to 
collect information for presentation at a later appro¬ 
priate time. This was decided to be at an open meet¬ 
ing called by the UABS and ABS on the occasion 
of the recent St. Louis meetings of the AAA0 and 
several of the national societies. 

Ur. Bronk presented the need of an institute not 
only for the assistance of biologists professionally and 
scientifically but also for studying the problem of 
securing adequate training for those who plan to 
take up biology as their life work. He also stressed 
the need of making the profession of modern biology 
conducive to attracting the best brains of the country. 
It is highly desirable to have as close cooperation as 
possible among all operating organizations. A main 
feature is the importance of closely relating the pro¬ 
posed Institute with the National Research Council 
and having the Institute servo to strengthen and sup¬ 
plement the activities of the Council. Several services 
which such an institute can render are outlined in a 
recent article in the February issue of the American 
Naturalist, Dr. Bronk also outlined an immediate 
procedure of having the group already engaged draw 
up definite plans and secure necessary funds. 

Following general discussion it was unanimously 
voted to have the original Cleveland group, with sev¬ 
eral others, form an initiating committee to proceed 
with the development of an American Institute of 
Biology. This committee is to invite other interested 
biologists who are in a position to contribute the 
needed time and energy. The membership of the en¬ 
larged committee will be selected with a view toward 
complete geographical distribution and adequate rep¬ 
resentation of the principal biological societies. 

The meeting then adjourned wi^ expressions of 
enthusiastic approval of the project as proposed. 


Subsequent to the St. Louis meeting, several mem¬ 
bers of the initiating committee have met, and steps 
are being taken to secure necessary funds and to pre¬ 
pare tentative plans for otganizing. 

The project has been presented by R. F. Origgs, 
chairman of the Division of Biology and Agricoltnre 
of the National Research Council, at a recent meeting 
in Washington, to 26 representatives of the constituent 
national societies who approved. 

At the meeting of the Council of the UABS in St, 
Louis the following statement was approved by the 
Council, whicli comprises 39 national societies; 

To endorse the formation of an organization of biolo¬ 
gists on the baais of the two following general proposi- 
tione: 

1. To provide a means for executing our public re- 
sponsibilities as biologists and scientists, so that the 
freedom essential to the progress of science and public 
welfare will be insured. 

2. To safeguard the professional interests of biologists 
and to assist in providing the material means for the pro¬ 
motion of biological research; also to provide such ser¬ 
vices as may be necessary to facilitate this program. 

The statement was presented to several of the socie¬ 
ties convening with the AAAS at St. Louis. It was 
officially endorsed by the Gknetics Society of America, 
the Botanical Society of America, the American So¬ 
ciety of Zoologists, the American Microscopical So¬ 
ciety, and others. It was also endorsed by the Ameri¬ 
can Association of Anatomists at their Cleveland 
meeting a week later. At the meetings of the Federa¬ 
tion of Experimental Biology held at Atlantic City in 
February the proposition of an Institute was pre¬ 
sented to the American Physiological Society, which 
passed a resolution recommending such action. Fi¬ 
nally, a letter was received expressing the interest 
of the Biological Section of the Royal Society of 
Canada in the proposed American Institute of Biol- 
ogT- 

It is expected that plans as they are being devel¬ 
oped will be presented in the near future, together 
with a list of members of the initiating committee.— 
Eobert Chambers and J, S, Nicholas, 

Receat Deaths 

Louis Slotin, 36, a native of Winnipeg, Canada, died 
at Los Alamos 30 May, as a result of an accident 21 
May while working with fissionable materials. The 
nature of the accident was not disclosed by N. E. Brad-^ 
burg, project director, but he credited Dr. Slotin wiUi 
dispersing the materials at the time of the accident, so 
that more workers were not affected. Seven other sci¬ 
entists and technicians were hospitalised but are re¬ 
ported to be recovering. Dr. Slotin, who received his 
Ph.D. from the University of London, went 
Alamos from Oak Ridge in Deeember, 1644. had 
been at Oak Ridge for about a year. 



Letters to the Editor 


Rains of Fishes—Myth or Fact? 

Being particularly interested in all the unusual things 
that fishes do and that happen to them, I have for over 
40 years been eoUecting and publishing accounts of such 
matters, from laymen observers, from sciontific men, and 
from my own experience. In all these articles I have 
sought to evaluate the evidence and to give credence ac¬ 
cordingly. My reports are accredited by my scientific 
colleagues everywhere. 

In the Atlantic for April 1946, Bergen Evans, pro¬ 
fessor of English at Northwestern University, writes 
that *‘the little fishes that come in heavy storms arc one 
of the most delightful . . . myths,'' and further on he 
refers briefly to one report of a ''rain" in iny first 
article (1921), This particular fall occurred in India 
in 1830, The English reporter had the 10 Indian farmers 
who saw it attest their reports in 1-2'H order before a 
magistrate, and their accounts are so printed in my 
article. Of Nos. 6 and 8 Prof. Evans says: ‘'Some of 
Dr. Gudgor'g more reliable witnesses make the interest- 
iag point that the fish that descended on them were head¬ 
less, rotten and partly eaten--suggesting birds to the 
incredulous, and God knows what (a rain!) to the 
credulous.'' 

What Prof. Evans docs not note is that these two 
“more reliable witnossos" also state that some of the 
specimens were “fresh." Furthermore, he also fails to 
note that, of the eight other (unreliable!) witnesses, five 
state that they wiw the fishes fall, and No. 5 (a “ reli¬ 
able “ witness above) had a fish fall on his head. Fur- 
themore, three men (including Prof. Evans' No. 6 above) 
picked up fresh fishes and carried them away. All these 
and the accounts of 43 other reporters in this article 
(among them James Prinsep) are disregarded by Prof. 
Evane. He picked out the evidence ho wanted, but was 
“incredulous" of all the other. 

In my first article (1921), which scorns to be the only 
one of the four seen by Prof, Evans, I made an attempt 
to evaluate the evidence. Some accounts were put down 
as hearsay and some as hearsay pretty well attested. 
Others come from men who found previously dry recep¬ 
tacles filled with rain water and fishes—among them, 
James Prinsep (1833), long secretary of tho Royal 
Asiatic Society of Bengal, who “found a small fish, 
which had apparently been, alive w^heu it first fell in the 
brass funnel of my pluviometer at Benares, which stood 
on an isolated stone pillar, raised five feet above the 
ground in my garden." Borne of tho various reporters 
saw the fishes fall, and some had the fishes strike their 
heads or bodies. Among those who did not witness the 
falla were scientific men of high standing and veracity 
who» after carefully investigating the alleged rains, ac' 
eepted the accounts as credible and whose printed word 
is today aeeepted by scientific men. Prof. Evans makes 
m ihentikm of these. 


The explanation is to bo found in the action of whirl¬ 
winds and waterspouts and possibly of strong typhoon and 
monsoon winds. A “twister'' or whirlwind starts in 
front of an approaching storm, and as it gains in size 
the “snout" elongates and approaches the water. This, 
cauglit by the whirling wind, rises up in a cone. The 
two unite, and the swirling column moves along, picking 
up water, fishes, and any other fairly light objects at or 
near the surface of the water. 

I have scon water8i)out8 off Beaufort, North Carolina, 
and numerous ones in the Florida Keys west of Key 
West. In these latter, on a clay in July 3914, at the 
Marquesas Atoll, a huge waitorspout was seemingly headed 
for the yacht on which I had been left as shipkeeper, but 
wheu near at hand it fortunately sheered off and passed 
by about 100 yards away. To this day I have a vivid 
recollection of the irresistible^ power of this whirling wind 
and water. A natural history correspondent in Louisiana 
(E. A, Mcllhenny, of Avery Island) once wrote mo of 
a small waterspout on a fresh-watc^r distributary in the 
MiBsissippl delta, which broke just in front of his fishing 
boats and then filled boats with water and fishes. He 
knew of other like phenomena in that region. Such a 
waterspout might pick up dead fish (if such were present) 
as well ns live ones. Everything movable would be sucked 
up in the whirling vortex. Furthermore, whirlwinds, 
originating inland, will not only progress over land, pick¬ 
ing up various objects, but over ponds and lakes—be¬ 
coming waterspouts. As such they will there pick up 
frogs, fresh-water flslies, snails, etc. and carry these away 
over the land. Sometimes the fishes are found in a long, 
narrow, fairly straight row over some distance, evidently 
having been dropped as the waterspout progressed over 
tho country with lessoning speed and carrying power. 
When the waterspout or whirlwind, with its load of 
fishes, breaks, or when these and tlio typhoon and monsoon 
winds lose their velocity to a point where their carrying 
power is loss than tho pull of gravity on tho fishes, water 
and fishes will fall as a “rain of fishes," 

In my four collective articles about 78 reports are 
noted. Their time span is about 2,350 years, and their 
range in space, tho six continents and various islands in 
tho two great oceans. Recorded are rains from Canada 
(5), United States (17), England (5), Scotland (9), Ger¬ 
many (11), France (1), Groece (1), Faroe Islands (1), 
Holland (1), India (13), Malaya (2), East Indies (2), 
Australia (7), South Africa (1), South America (1), 
Scandinavia (1). These accounts have been collected 
from works on meteorology, history, travel, and natural 
history and from various scientific journals, mainly those 
devoted to natural history in general. These accounts 
were written by all sorts and conditions of men—ordinary 
citizens, persons interested in natural history, and sci¬ 
entific men of high reputation for veracity and for ac¬ 
curacy of observation. Among the latter are James 
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Prinscp, already mentioned (1833); C. W. Grant (1838), 
of the Bombay Engineers; J. E. Dokay, in his Fishes of 
New Yoric (1861); Pieter Harting (1861); Sir Emerson 
Tennent, in his Natural history of Ceylon (1861); Count 
Castolnau, the ichthyologist (1861); E. Warren, of the 
Natal Museum, South Africa (1809); Alexander Meek, 
of the Dove Marine Laboratory (1918) ; and J. D. Ogilby 
(1907) and A. R. McCulloch (1926), well-known Austra¬ 
lian ichthyologists. These men not infrequently narrated 
these accounts before scientific societies and later pub¬ 
lished in scientific journals. 

Most of the nonscientific observers and some of the 
scientists had no knowledge of what other men in their 
own lands and especially in foreign countries had seen 
and written about. Some of the observers had seen the 
fishes while falling, some had been struck by the fishes, 
and some had eaten of the freshly fallen fishes. The 
mass of evidence is ns prodigious in volume as it is 
widespread in time and space. To disregard all this 
evidence ranging from hearsay to scientifically attested, 
and to brand as credulous'' all those who, from per¬ 
sonal observation or after much study of published ac¬ 
counts, accept much of it as credible, seems, as I wrote 
in Article 1, to indicate a refusal to consider the evi¬ 
dence offered or an inability to evaluate it. 

To my very great regret I have never witnessed a rain 
of fishes, as I have never seen some of the other unusual 
and extraordinary things about fishes of wliich I have 
written in the past 40 years. But if 8u<ih things have 
not been physically impossible, and when after careful 
and critical consideration of the reports (from hearsay 
to scientific) from widespread sources the world around 
and from many reputable observers (some known to mo 
personally)—reports which in detail corroborate each 
other, thon I have ample justification for giving them 
credence, and so I still believe that: 

Pishes fall from the sky with rain. 

E. W. Gudoer 

Amerioan Museum of Natural History 

Geopathology or Ethnopathology.’ 

In referring to Francis Dieuaide’s article (^cienae, 
1945, 102, 656), Frederick Bargent, II (Science, 1946, 
103, 316) states that **geoi)atho]ogy'' is really a branch 
of biomoteorology. 

Actually, Dr. Dieuaide's " geopathology " has basically 
very little to do with biometeorology. True, climate, 
topography, food, and habit are correlative factors in 
both; however, they are not the principal factors in 
** geopathology. ’ ’ Dr. Dieuaide, among others, specifi¬ 
cally mentions the effect of social conditions” and 
”perhaps hereditary racial traits.” In this connection 
it might also be mentioned that it is somewhat puzzling 
why Dr. Diouaide appears to infer that hereditary racial 
traits are only of secondary importance. 

Since we have the opinions of a medical man and a 
biometeorologist, I wonder if it might not be wise to 
call upon an anthropologist as an arbiter in this argu¬ 
ment. I frankly doubt if anyone would care to lead 


with hU chin. The fact remains, as Dr. Dieuaide very 
correctly pointed out, that ” Geopathology is in its in* 
fancy.” Nevertheless, it is my personal opinion that 
Dr. Dieuaide *8 article is laudable, in spite of the fact 
that a few minor comments appear debatable. 

First, I believe that Natural resistance and clinical 
medicinef by Perla and Marmorston (Little, Brown, 
1941) covers a good many of the problems mentioned 
by Dr. Dieuaide. Second, I believe that American medi¬ 
cine has been somewhat asleep in this regard. It had 
.,been my good fortune to obtain several papers in Japan 
prior to the war which dealt with some studies and re¬ 
search in this field. As a matter of fact, the Imperial 
Japanese Armed Forces collaborated in some of those 
studios. 

Finally, in answer to Dr. Dieuaide *s proposed term, 
‘ * gcopathology, ” I wonder if the term ”ethnopathol- 
ogy” might not be more specific. 

IIeubeet Liekeh 

P. 0. Box llBf Universal City, California 

A New Pennsylvania Meteorite 

Recently one of my students, C, B. Bruce, brought to 
the laboratory for identification a specimon which had 
been resting in family cupboards for 61 years. The story 
was that in September 1886 a man was cutting corn on 
the Deutihl property, two and a half miles southwest of 
Bradford Woods, or seven miles northwest of Pittsburgh 
in Allegheny County, Pennsylvania. He heard an ex¬ 
plosion and a rushing noise and ran to the home of 
George Hillnuin, who, on going to the field, found the 
specimen imbedded in the road and still warm. It has 
been in possession of the family ever since and is now 
owned by Mrs. Charles Amsler of Baden, Pennsylvania. 

Inasmuch as it is in private hands, no opportunity 
has been afforded for detailed study, but preliminary ex¬ 
amination indicates that it is a true stony meteorite or 
aerolite. As such, it is of considerable interest since it 
is the first recorded aerolite found in Pennsylvania. 
B, W. Btone (Meteorites found in Pennsylvania. Penn¬ 
sylvania Topographic and Geologic Survey, Bull. G 2, 
1932) lists five meteorites found in the state, but all 
these were of the metallic type, or sideritos. 

The Bradford Woods meteorite measures 66 x 65 x 85 
mm. and weighs 762 grams. It is shaped somewhat like 
an old-fashioned pan biscuit with one smooth, curved 
surface like the biscuit top and three more square faces 
like the broken faces of a biscuit. The surface has the 
glazed, varnishliko, pitted surface characteristic of mete¬ 
orites and is nearly black. It would seem that it is a 
part of a smooth, pobblelike, elliptic body which, as It 
reached the earth *b atmosphere, exploded, the broken sur¬ 
faces becoming fused and pitted in the rush through the 
atmosphere. 

A freshly broken corner of the mass made It possible 
to examine its mineral composlriott. It is made up of 
fine-grained, greenish, silicate material which is highly 
birefringent and has a high index of refraction and an 
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obscure cleavage. This is probably olivine. Accompany¬ 
ing the silicate is a small amount (possibly 2 or 3 per 
oont) of motallio iron, which is also visible on the un¬ 
broken surfaces. The specific gravity of the whole speci¬ 
men is approximately 3.4, 

From this preliminary examination it is evident that 
the meteorite is an aerolite with a small amount of 
metallic iron and may possibly be classed as an olivine 
achondrite. 

It is hoped that the specimen eventually may be ac¬ 
quired by the Carnegie Museum of Pittsburgh or some 
other public repository so that a detailed petrographic 
and chemical study of it may be made. 

Henry Leighton 

Department of Geology^ University of Pittsburgh 

Another Superior Pith for Free-hand Sections 

Mention of n pith other than elder {Science , 194G, 103, 
112) prompts the writer to communicate further informa¬ 
tion in that respect. 

Botanists or plant pathologists in tropical or equatorial 
regions will find an advantageous substitute to elder pith 
in cassava {Manihot uiiUssima Pohl). It la even the 
writer ^8 view that the latter is decidedly superior to the 
former in several respects. 

As in the case of Tetrapanax papyriferum Koch (above 
reference), cassava pith has no vascular bundles or hard 
tissues. Moreover, when used dry it cuts beautifully 
under the rassor, leaving a sheeny surface very soft to 
the touch. It can be sectioned very thinly without dis¬ 
integrating, as does that of elder, in like circum.stance8. 

The reason for this can bo found in comparing the 
texture of both piths. Dried cassava pith ready for use 
has, in cross-section, cells measuring 160-250 p by 100- 
150 The cells are larger in the center than outwards 
and gradually decrease in size in that direction. In 
longitudinal section the dimensions are contrariwise uni¬ 
form and vary throughout from 25 to 60 Thus, were 
it not that they are organized in a tissue, the cells would 
be lenticular in shape, whc?rea8 elder-pith cells are 
globulay and of dimensions somewhat larger than the 
above. 

Extraction of the pith is quite simple and offers no 
difilculty whatsoever. Cassava stalks should be chosen 
straight and when the plants are fully mature. They 
are cut in lengths of about 30-40 cm. A stick of the 
diameter of the pith is inserted at one end of the frag¬ 
ment. Pushing the stick forces the pith out at the other 
end in a contorted rod. When straightened out, the rods 
are left to dry and are then ready for use. The rods 
can be obtained of a diameter up to 1.5 cm., but they are 
more umially of 1-1.2 cm., which is quite sulBcient for 
aectioning with a hand microtome. 

For cutting small objects the pith can be carved, while 
in the hand microtome clamp, similarly to paraffin blocks. 

The writer has had such satisfactory results with 
cassava pith that elder pith has been totally discarded* 

K L, Stoyahet 

Bomhesa, District Uele, Belgian Congo 


INDUCTANCE CALCULATIONS 
SIMPUFIED 

At last, inductance calculations—so important to 
. power, communication, and alactrical engineers and 

those in related fields—have been reduced to 

simple, slido^ruh computation. 
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In this brand-new book all problems in inductance 
calculation are made easy and direct. The best single 
formula (or two for checking) has been chosen for 
every type of element or coilj and factors correspond¬ 
ing to dimensions of particular elements or coils are 
provided, so yon can find the exact theoretical (not 
empirical) value by the most simple computations. 

Included arc tables that save the vast amounts of 
computation, often with complex mathematical func¬ 
tions, which hitherto have been necessary. Now all 
problems in inductance calculations can be computed 
by the use of intcrjiolated values of constants, and i 
oven with the more complicated arrangements of con¬ 
ductors, a straight-forward procedure can be outlined. 
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Book Reviews 


The endocrhu glands. Max A. GolcLdeher. New York: 
Rudolf Schidc, 1945. Pp. 49. $1.20. 5 wall chartt» 
16.50 ea. 

Dr. Goldzieher has spent much of a long and produc¬ 
tive lifetime aa an inveatigator and practitioner of en¬ 
docrinology. A strikingly large part of his erudition has 
come to graphic epitomization in a aeries of five wall 
charts that set forth much of our fundamental knowledge 
of the subject. The charts are expounded in an accom¬ 
panying brochure that does credit to the author but not 
the publialier: the illustrations are distressingly muddy. 

For the most part the text is accurate and clearly ex¬ 
pounded. Whether, however, the rather elaborate dia¬ 
gram setting forth glandular relations is more instructive 
than confusing might be questioned. The picture repre¬ 
senting Addison ^8 disease is misleading in that the char¬ 
acteristic pigmentation is exaggerated. Froellch’s dis¬ 
ease is ascribed to anterior pituitary disorder rather than 
to its fundamental neural cause. The illustration of the 
normal thyroid gland is seemingly a poorly executed sec¬ 
tion of a colloid goiter. Finally, the curious error is 
made in the text of expressing the output of adrenal 
steroids in misused terms of gammas Instead of milli¬ 
grams as 18 correctly done in the chart itself. These 
are all errors that can be corrected easily in the revised 
edition to which the material by its general excellence is 
abundantly entitled. The charts should be of much aid 
in the teaching of endocrinology. 

B. G. Hoskiks 

Eatvard Medioal Sohool, Boston 

Endocrine man: a study in the surgery of sex, L. R, 
Broster. New York: Gnme and Stratton, 1945. Pp. 
xi -f 144. $3.50. 

On the internal evidence of Broster’s book the author 
is a mituralist turned surgeon. He writes both as a bio- 
philosopher and as an authority on the subject of the 
sexual functions of tho adreivnl glands. In the latter 
capacity, the work is satisfying, affording, as it does, 
an excellent epitome of tho contributions of himself and 
colleagues on a difficult subject. The chief adverse criti¬ 
cism that might be offered in this connection is that 
oversweeping claims are made for the specificity of the 
fuchsin-dye method for tho identification of the sex- 
hormone-producing cells of the adrenal cortex. 

The exposition of tho biology of man is less acceptable. 
Broster plays fast and loose with tho concept of instincts. 
He overfaciloly ascribes the impetus of Integrative evo¬ 
lution to three instincts,those for growth, self-preser¬ 
vation, and reproduction. He then further equates 
growth with the pituitary gland, self-preservation with 
the adrenal glands, and reproduction with the gonads. 
While it is true that the pituitary does furnish a growth 
hormone, it is also true that growth is promoted by 
numerous other factors. Likewise, preservation is pro¬ 


moted by many other structures than the adrenal glands. 
On the whole, the book may be rather well characterised 
in the writer *8 own words as '' a kaleldoieopio picture of 
impressions gathered in the pursuit of the practieal 
clinical application” (of endocrinology). The story of 
evolution is interestingly told but leaves the author’s 
amateur standing essentially unimpaired. 

B. G. Hossms 

Harvard Medioal School, Boston 

Transmission lines, antemtas and wavn guides, Ronold 

W. P. King, Harry Rowe Mimno, and Alexander H. 

Wing, New York: McGraw-Hill, 1945. Pp. xv+ 

347, $3.5a 

Developments in the field of antennas and transmission 
lines underwent a marked change during the years from 
1930 to 1940. New concepts and now researchers ap¬ 
peared on the scene, impelled by the development of fre¬ 
quencies far above the old range. What bad been a 
purely theoretical field in electromagnetics suddenly be¬ 
came an integral part of the very practical communica¬ 
tion and detection devices developed during the course 
of the war. 

This text is the joint effort of three prominent special¬ 
ists in the field of ultrahigh frequencies. Alexander H. 
Wing, in the first chapter, skillfully covers the field of 
high and ultrahigh-frequency transmission linea Bonold 
W. F. King covers the next two chapters on antennas and 
UHF circuits and provides most of the original material. 
The brief concluding chapter on wave propagation is by 
Harry Rowe Mimno. 

The authors have contributed materially to the rapid 
development of the field, and much of the material in 
this book is original. The body of the text consists of 
tho lecture material from a part of the pre-radar course 
given to officers in the Armed Forces by the staff of the 
Cruft Laboratory and is very direct in its approach. 
Mathematical rigor is preserved, but there are several 
places where a fuller exposition could be Justified, espe¬ 
cially in the matter of approximations. In addition, 
some of the conclusions, such as those to be found in the 
section on Poynting Vector and Effective Cross Section, 
are not universally accepted, and little or no mention 
of tbe other versions is made except in tho references. 

It must be concluded that this is an advaneed text 
which must be accepted per se by the uninitiated unless 
jthey have time to make a careful study of the references. 
In fact, it is a most unique example of transference of 
the skill and learning of the authors in a matter-of-fact 
way to hundreds of clever young men for the very prac¬ 
tical purpose of operating radar and similar devices. 
The results were excellent, and this volume will serve 
as a standard of comparison for years to eome. 

A. E. VrvMX 

Bostgradmte School, 27. 8 , Natml Academy 
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Availability of Radioactive Isotopes 

Announcement From Headquarters, Manhattan Project, Washington, D.C. 


P RODUCTION OF TRACER AND THERA¬ 
PEUTIC RADIOISOTOPES has been her- 
aided as one of the great peacetime contri¬ 
butions of the uranium chain-reacting pile. This use 
of the pile will unquestionably be rich in scientifiCi 
medical, and technological applications. 

Manhattan Project scientific, technical, and admin¬ 
istrative personnel have, since the inception of the 
pile, been cognizant of its peacetime potentialities and 
have, since the end of the war, been active in attempt¬ 
ing to realize these opportunities. Since, however, 
war-built piles and wartime researches had other ob¬ 
jectives, a considerable transition in researches, devel¬ 
opments, and operations connected with piles must be 
effected before the supply of radioisotopes can begin 
to meet the demand. 

COMMSNTS ON AvAILABIMTV OF RadIOISOTOFES 

(!) A pile cannot make the extensive variety of 
radioisotopes producible with the cyclotron because 
the cyclotron makes use of a much greater diversity 
in energy and type of nuclear bombarding projectile.s. 
Present piles are copious sources of low-energy neu¬ 
trons, which can give rise to large yields only of 
isotopes produced by (n,f) and (n,Y) processes. 

(2) Although large numbers of radioisotopes are 
produced in abundance by the fission of uranium in 
the piles, their availability is limited by the difficulties 
eneonntered in isolating them. It has not yet been 
found feasible to remove individual fission products 
from waste solutions of the plutonium extraction 
process. Most of the fission products being made 
available are not salvaged by-products of the plu¬ 
tonium process but are in each case items requir¬ 
ing special production from unprocessed irradiated 
uranium. 

(3) Most of the radioisotopes in greatest demand, 
such M C 14> S 35, and P 32, must be produced by the 
irradiation of materials foreign to the pile. Existing 
piles were not designed for this purpose. 

{4) Although a pile ia a copious source of neutrons, 
it is not a limitless source. It is posaiblo to load a 
pile for nonflesion produet radioisotope production 


absorbed in the introduced material that the chain 
reaction ceases even though tlie control rods are with¬ 
drawn as far as feasible. With available pile facili¬ 
ties, this limit does not permit the production of a 
sufficient quantity and quality of many radioisotopes 
to meet anticipated national demands. To accomplish 
this it would very likely be necessary to build piles 
especially designed for the purpose. 

(5) Technical problems involved in the irradiation 
of some materials have been, and will continue to 
be, responsible for delays in making certain isotopes 
available by routine irradiation. Examples of such 
problems are: (a) proper canning of the material to 
prevent rupture of the container by its internal action 
or by the external action of the coolant, with con¬ 
sequent loss of the material and damage to the pile; 
(b) careful purification to prevent loss of neutrons 
by absorption in impurities as well as undesirable 
radioactivity in the irradiated material; and (c) 
proper distribution of the material throughout the 
pile to prevent local overheating or undesirable regu¬ 
lation characteristics of the pile. 

Organization for Allocation and Distobution 

In accordance with the established custom of the 
Manhattan Project of seeking competent outside advice 
and aid on vital scientido matters, such as nonprojeot 
distribution of isotopes, Maj. Q-en. L. R. Groves 
asked the president of tho National Academy of Sci¬ 
ences to nominate a representative committee of out¬ 
standing scientists to recommend policies and aid in 
establishing arrangements for a desirable distribution 
of those tracer and therapeutic isotopes available from 
Manhattan Project facilities. An interim Advisory 
Committee on Isotope Distribution Policy was formed, 
two representatives being chosen from each of the 
major fields of isotope application; Physics—Lee A. 
DuBridge (chairman), head, Physios Deportment, 
University of Rochester, and president-elect of Cali¬ 
fornia Institute of Technology, Pasadena; and Merle 
A. Tuve, head, Deportment of Terrestrial Magnetism, 
Carnegie Institution of Washington, Washington, D. 
C.; Chmistry—Linus Pauling, direotnr, Oates and 
Crellin Chemistry Laboratories, OaUfoma Xnrtitute 
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of Technology; and Vincent du Vigneaud, head of 
the Department of Biochemistry, Cornell University 
Medical College, Now York City; Medicine—Cornelius 
P, Rhoads, director of Memorial Hospital, New York 
City, and chairman of the Committee on Growth of the 
National Research Council; and Cecil J. Watson, head 
of the Department of Medicine, University of Minne¬ 
sota Medical School, Minneapolis; Biology—Raymond 
E. Zirkle, professor of botany and director of the 
Institute for Biophysics and Radiobiology, University 
of Chicago, Chicfigo, Illinois; and A. Baird Hastings, 
head of the Department of Biological Chemistry, Har¬ 
vard University Medical School, Cambridge; Applied 
Science—Zay Jeffries, vice-president and manager of 
Chemicals Department, General Electric Company, 
Pittsfield, Massachusetts; and L. F. Curtiss, chief of 
the Radioactivity Section, National Bureau of Stand¬ 
ards, Washington, D. C. Paul C. Aebersold, chief of 
the Isotopes Branch, Research Division, Manhattan 
District, was chosen acting secretary to coordinate the 
efforts of the Committee and to effect liaison with the 
Project. 

The recommendations of this Committee on a suit¬ 
able interim mechanism for allocation and distribution 
have been adopted without modification. This mecha¬ 
nism is as follows: 

(1) All requests will be submitted to the Isotopes 
Branch, Research Division, Manhattan District, where 
each request will be reviewed with regard to all tech¬ 
nical questions affecting the requester and the Project. 
This initial review will be made by a group of sci¬ 
entists in the Project who have had much experience 
in the production of radioisotopes and in technical 
matters concerned with their use. 

(2) Non project requests will then be referred to an 
Advisory Subcommittee on Allocation and Distribu¬ 
tion, which has been appointed by Gen. Groves on the 
nominations of the Distribution Policy Committee. 
This Subcommittee will have the responsibility of ad¬ 
vising on the allocation and distribution of isotopes 
according to the scientific value of the intended ap¬ 
plication and the qualifications of the requester. It 
will operate \mder the supervision of the Distribu¬ 
tion Policy Committee and in conformity with its ap- 
provcfd policies. Its members are: K. T. Bainbridge 
(physics), Harvard University, chairman; J. W. Ken¬ 
nedy (chemistry), Washington University, St. Louis; 
J. Or. Hamilton (biology and medicine), University of 
California; P. C. Aebersold (biophysics), Manhattan 
District, secretary. 

(3) Each request for material for use in human 
beings will be referred by the Subcommittee on Allo¬ 
cation and Distribution to a Suboommittee on Hu¬ 
man Application, which was similarly nominated and 
appointed. This Subcommittee will have final veto 


power on any distribution suggested for human ap¬ 
plication. Its members, chosen from among radiolo¬ 
gists and clinicians experienced in radioisotope uses, 
are: Andrew’ H, Dowdy, University of Rochester, 
chairman; H. L, Friedell, Western Reserve Univer¬ 
sity; G. Failla, Columbia University. 

(4) Small Panels of Consultants, nominated by the 
Policy Committee from a number of specialized fields 
of possible isotope application and from various re¬ 
gions of the Nation, will be available as advisers on 
scientific matters connected with requests. 

(6) Manhattan Project personnel have riot been ex¬ 
cluded from membership in any of the non project ad¬ 
visory groups. In many cases their membership has 
been strongly advocated by the Distribution Policy 
Committee. 

(6) Effective liaison will be maintained between the 
Isotopes Branch of the Manliattan District Research 
Division, which initially receives and finally effects 
distribution on nonproject isotope requests, and the 
associated advisory groups whose functions are set 
forth above. 

Pkinoiples of AlTjOCation and Disttubution 

In establishing initial policies on the distribution of 
scarce materials, the criterion used has been the maxi¬ 
mum benefit to the national welfare, due consideration 
being given to the limited amount of available mate¬ 
rial. The initial policies adopted arc: 

(1) Isotopes will be made available to individuals 
only through qualified institutions. The administra¬ 
tion of the institution will make the necessary finan¬ 
cial and legal arrangements, but the material will be 
allotted for the uses specified in the request, 

(2) Secondary distribution of isotopes will not be 
sanctioned unless indicated and authorized under the 
original request or subsequently in writing through 
the accepted channels for requests. 

(3) The initial ord(?r of priority adopted for the 
allocation of materials and of production effort is 
established according to intended use of the material, 
as follows: (a) publishable researches in the funda¬ 
mental sciences, including human tracer applications, 
requiring relatively small samples; (b) therapeutic, 
diagnostic, and tracer applications in human beings 
and publishable researches in the fundamental soienoes 
requiring larger samples; (c) training and education 
by accredited institutions in the techniques and ap¬ 
plications of radioisotopes; and (d) publishable re¬ 
searches in the applied sciences. Allocation of mate¬ 
rial for researches which are not to be published or 
for routine commercial applications was considered by 
the Distribution Policy Committee not to fall within 
its responsibilities. Allocation for routine commereial 
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applications will be deferred until experience is gained 
with supplying the research needs previously men¬ 
tioned. Special groups may then be established to 
advise on such allocation. 

Production and Distribution Arrangements 
Within the I^eoject 

As indicated in the section on availability, none of 
the separate purified radioisotopes is in routine opera¬ 
tional production. In some cases research groups 
have progressed only to the point of investigating 
how irradiations can best be performed to create a 
given isotope and how to isolate the isotope in small 
amounts. In other cases methods are under investi¬ 
gation in development groups for increasing the scale 
of irradiation and chemical processing. In a few 
cases it has now become fKJssible to start placing 
irradiations and chemical processing into the hands of 
technical operations groups for routine '‘production.^’ 

Research into methods of small-scale creation of 
most of the isotopes took place widely before the es¬ 
tablishment of the Project; .since then, it has been 
carried on extensively by project laboratories engaged 
in nuclear research. Thus, credit for the results of 
researcii on radioisotopes is shared by many non¬ 
project and project personnel. Most of the research 
within the Project in this regard has been done by 
nuclear physics and rudiochemistry groups at Clinton 
Laboratories at Oak Ridge, at the Radiation Labora- 
toi 7 of the University of California, and nt the Metal¬ 
lurgical and Argonne Luborntories of the University 
of Chicago. 

The present '‘experimental-lot production^' has been 
carried on largely by the Clinton Laboratories, which 
since July 1946 have been administered by the Mon¬ 
santo Chemical Company. In the ease of several iso¬ 
topes in great demand, the Argonne Laboratory has 
cooperated in preparing materials in proper form for 
irradiation at Hanford and in testing the results. 
The Du Pont Company, operators of the Hanford 
Plant, has cooperated in making irradiations of mate¬ 
rials possible at Hanford. The Monsanto Chemical 
Company has agreed to initiate the routine produc¬ 
tion of nationally demanded radioisotopes and to dis¬ 
tribute them from the Clinton Laboratories under 
District Administration. 

A Manhattan Project Technical Advisory Committee 
on Isotopes has been active in maintaining liaison be¬ 
tween major laboratories of the Project on (1) pro¬ 
duction and distribution matters concerned with the 
national distribution program and (2) developments 
in radioisotope techniques and applications. This 
Committee is composed as follows: J. R. Coe, W. E. 
Cohn, R. McCullough, A. H. Snell, and K. Z. Moigan, 


of the Clinton Laboratories; W. H. Zinn, W. P. Libby, 
and R. E. Zirkle, of the Argonne and Metallurgical 
Laboratories; J. G. Hamilton, B. J. Moyer, and R. E. 
Connick, of the University of California Radiation 
Laboratory; J. H. Manley and R, Taschek, of the 
Los Alamos Scientific Laboratories; and, in regard to 
concentrated stable isotopes, H. L. Hull and C. E. 
Larson, of the Tennessee Eastman Corporation, Onk 
Ridge. 

IIktails op Radioisotope Availability^ 
File-produced Rad/ioisotopen 

Radioactive Isotopes are created in chain-reacting 
piles by two processes: (1) the fission of U235 nuclei, 
which maintains the chain reaction, and (2) neutron 
absorption by non fission able nuclei placed in the pile 
for the purpose. The former—the so-enlled “fission 
products”—exist as a mixture of many radioactive 
species, each free of significant amounts of stable 
(carrier) isotopes, in a large amount of the parent 
substance, uranium. The desired radioisotope must 
subsequently be separated from uranium and from the 
other fission products, as well as from any neptunium 
and plutonium formed by neutron capture in U238. 
In the chemical })roceBs actually used, the fission prod¬ 
ucts are separated from the mixture either os indi¬ 
vidual radioactive species or as groups of species (CoL 
1, Table 1). 

The Fission Products 

The methods now in operation for the preparation 
of fission-product radioisotopes Avere developed to 
meet certain definite specifications, which in turn were 
set by the biological work in which the radioactive ma¬ 
terials were to be used. These specifications called for 
O.I-I.O curie* amounts of each of the major fission 
products in carrier-free, essentially solid-free (< 10 
mg./curie) form, and radiochemically pure (>90- 
98 per cent, depending on tlie species); smaller or 
less pure amounts of minor species were also required. 
The radiation intensities involved in working with 
mixtures of fis.sion products at the curie level required 
the invention and use of chemical processes which 
Avore remotely controlled from behind specially con¬ 
structed lead and concrete barriers and were economi¬ 
cal of material. For these reasons the existing proc¬ 
esses and equipment are not suited to isolate fission 
products in forms radically difCeront from those 
listed. However, since these methods permit the iso¬ 
lation Avithout carrier of nearly every fission product 
of half-life from 1 week to 30 years and occurring in 
significant amount, this inflexibility is not considered 
to be a handicap. 

^ Duly those radio] BO topes of half-life greater than 12 hours 
are coDBldered. 

•The euHe 1 b here defined ai S.7 x: 10^ dlBinteemtious/ 
Becond. tSoe statement by Condon and CurtU, p, 712. Bd.J 
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Those fission-produet radioisotopes which can now 
be isolated^ from pile uranium in moderate quantity 
and good quality without added carrier are listed in 
Tables 1, 2, and 3. In Table 1 are given also the 
latest data on half-life and radiation energies for 
each radioelement involved and also the properties of 
daughter radioisotopes which wiU be present. The 


temporarily or mdeflmiely delayed in fulfillment, Tlie 
activity stated in this eolumn is related to the figures 
giving volume and other charaeteristies of the prepa¬ 
rations. 

The letters in the column headed ^^Glass” are an 
attempt to indicate approximate availability and have 
the following meanings: A: usually on hand (long 


TABLE 1* 
Fission PEODtroTst 


O 


& 


a 


w 




Radioactive daughters 


5 


lev 


y 

Mev 


'3 

n 


j 

! 



2 g e-s «■ 


Y 

Mev 


Curies Mg. Mg. 


00 


^ 6 

Mb 



fZr95 

^ I o'.39J 

0.73 

Cb 96 

35 d 

0.16 

0.75 1 


1 

[Cb95 

35 d 0.16 

0.76 

None 



i 


II 

y 91 

67 d 1.8 

. 

None 




61 

lilt ^ 

/ Co 144 

28 d 0.6 

0.22 

None 



1 

1 

275 d 0.35 


Pr 144 

17 ra 

3.1 

.- I 

IV 

Bal40 

I2.8d{j;f 

0.6 

La 140 

40 h 

1 , 4 , 

2.2 

1.6311 

Sr 

Vt(8r 89 
^) 8r 90 

53 d 1.5 


None 




[ Ba 

26 y 0.6 


Y0O 

66 h 

2.2 

. ! 


Pr 143 

13.8 d 1.0 


None 






Nd 147 

11 d 

} 0.85 

0.6 

61 147 

~4 y 

0.2 



Vit^ 

61 147 

~ 4 y 0.2 

. 

None 




Ce,Y 


Ell 156 

15.4 dj®;® 

2 

None 






. EuI55 

2-3 y 0.2 

0.084 None 





VTI 

C8 137 

\li 

0.76 

None 




— 


Ru 103 


0.56 







Ku 106 

1 y < 0.005 


Rhioe 

30 8 

3.9 



vmt^ 

To 127 

90 d 0.7 

0.086 








/O.l 







Te 120 

32 d 1.8 

<0.3 









io.8 







* Most data in this table are hitherto unpublished H.EJ). work. 
1 For 1131, see Tables 8 and 6. 
t Specific oomposltioii depends on age. 

J Two per cent 1.0 Mev and 08 per cent 0.30 Mev. 


1 

0-0 


50 

A 

1 

0^0 

HCl 

<25 

A 

1 

0 

1 

0 


it 

A 

1 

0 

1 

0 

u 

H 

B 

1 

0-0 

tt 

it 

A 

0.1 

0 

1 

0 

ft 

a 

B-0 


0.01 0^0 A 


0.1 


0.1 


0-0 


<25 A-B 


II Complex spectrum. 


values in the columns headed ^^Approximate maximum 
umf quantity ivhich may be made a/vailabie^^ give as- 
sentuUiy the amount which may be supplied at one 
time; requests for more than this amount may be 

< It must be emphasised that no routine production srstem 
^ exlMts. The radloli^topes being made available at this 
time are the results of research and development proceedlngB. 


half-life permits stoeh-piling); B: often on band 
(shorter half-life does not permit stoek-pilitig); C; 
seldom on hand; produced on experiments baaiB <mly; 
D: not on hand; can be done but with diOeulty. 

tnaamudi as a routine production syskmi vritb at¬ 
tendant control and atandardsi 
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gmfant4$s of rodhchetnical or chemical purity or 
other oharacteristic of any entry in any table may 
be made, although every effort wOl be made to tarn 
oat aa high a quality of material as possible. Infor¬ 
mation relating to the known characteristics of any 
preparation will be furnished. 


To obtain an isotope of this kind involves the in^ 
sertion of the element^ in a suitable form/ into the 
pile and its subsequent removal. Even though in 
some cases (n^p) radiooontaminants are produced 
along with the desired (n,Y)-induoed radioisotope, no 
chemical separation process on the active material will 


TABLE 2 
Fission Products 
(Derived from products in Table 1) 





Approx. 






Source 
(Group in 
Table 1) 

Badio- 

isotope 

Probable 

radioactive 

ebntami- 

nantB 

max. unit 
quantity 
which may 
be made 

Carrier 

added 

Solids 

present 

(nonvoL) 

Solvent 

Volume 

Class 




available 









Curies 


Mg. 




I 

Cb D6 

Zr 

0.05 

0 



< 25 ml. 

0 

VIII 

f Bu 103 ) 

) Bu 106 1 


0.05 

0 

-- 0 

HCl 

1 i 

c 

VIII 

1 Te 127 \ 

1 Te 129 ( 


0.05 

0 

^ 0 

t i 

i t 

C 

VI 

Pr143* 

Nd, 61 

0.02 

0 

^ 0 

11 

i i 

0-Dt 

VI 

Nd 147 

Pr, 61 

0.02 

0 

^0 

i t 

i t 

0-Dt 

VI 

61 147 

Pr, Nd 

10 -" 

0 

-- 0 

i i 

i ( 

C-Di 


* See Table 6. t Depends on purity required and age. 


Nonfission Eodioutotopes 

In Tables 4-6 are listed those neutron-induced radio¬ 
isotopes of half-life greater than 12 hours which are 
known or believed to be producible in the pile, 

(1) Non-carrier-free radioisotopes; simple {n,y) 


TABLE 3 
Fission Products 

(By-products usually on hand in impure form) 



Curies Mg. 
8r«9)*i 

SrOOj ^ ® 

Mg. 

N/2 HCl 

< 25 ml. 

A 

IlSlt 0.1 0 


N/IO HNO, < 25 ml. 

B 

Bal40* 1 >0 

>0 

N/2H01 

< 25 ml. 

B 


* fiee Table 1 for radiation characteristics of isotopes 
and daui^ters. 
t Bee Table 6. 


reactions (Table 4). The most prominent reaction is 
simple neutron absorption, yielding a radioactive ele¬ 
ment isotopic with the parent element. This is the 
(n,Y) reaction (Table 4), which differs from trans¬ 
mutation and fission reactions in that carrier-free ma- 
tmHud IS not produced (except in those few cases where 
a radtoabtive chain is begun). 


be done prior to shipping (hence the term ^^service 
irradiation” to describe such an activation). In order 
to utilize the available facilities most efficiently, these 
materials will be exposed in the same containers in 
which they will be shipped, and only certain quantities 
will be irradiated. Therefore, those radioelements 
supplied without processing will he available only in 
units which are 0.1, 0.01, and {sometimes) O.OOl 
part of the quantities listed under ‘^Apprommate 
maximum unit qtuiniity which may be made twaUable.*^ 
(2) Carrier-free radioisotopes (Tables 5 and 6). 
Transmutation reactions yield radioisotopes which dif- 
fer chemically from their parents and hence exist 
without^ stable isotopic ‘^carrier.” Only a small num¬ 
ber of elements are known to undezgo (n,p), (n,a), 
etc. reactions to any appreciable degree in the pile; 
however, the few which do yield some of the most 
important radioelements (Table 5). In addition to 
these types, in which transmutations are effected, there 
is a group of (n,Y)-induced decay chains which can 
bo utilized to yield carrier-free material (Table 6). 
In this case a radioisotope produced by a (n,Y) re- 


*Iu many casw It is advisable to Irradiate elements In 
the tom of a compound. The particular compound ualected 
must be such as to lend itwU to Irradiation under the ex- 
*^Ddltlans, Undesirable radioactive spedes and 
un^tlsfaetory containers must be avoided, For ^se and 
WadODS, the mater^ to b« exposed la the pile for 
wm usually be supplied and packaged 

* Except for Impurities below detectable levels. 
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TABLK 4 

Long-lived llADioAenvE Isotopes Peoduoible in Pile bt (n^y) Reactions 
(Items in italics—Manhattan Project data) 


Active 

UalMife 

Itadiation 

Mev 

A 

Approx, .pe- Approx, mw. 

eifiLctiX 

Olaas 

isotope 

f 


(mc./gram 

be inade 



p 

Y 

olemont) * 

available* 


r. 

3 4.8 h 

1.4 

1.4, 2.8 

250 

100 me. 

A 

V 32 

14.3 f| 

1.69 


72 

500 mc.|l 

A 

8 35f 

87.1 il 

0.17 


1.0 

1 mc.|i 

n 

Cl 301 

10^ y 

0.66 


0.002 

10 fxc. 

1) 

K 42 

12.4 h 

3.5 

f 

20 

1 c. 

1) 

Oil 41 1 

8.5 d 

K 

1.1 

0.34 

10 me. 

I) 

Oa 45 f 

180 a 

0.3 


3.8 

100 me.II 

c 

He 401 

85 (1 

f 0.26 
) 1.5 

1.25 

125 

1 me. 

c 

Ti 51 

72 (I 

0.36 

1.0 

0.13 

1 me. 

1) 

Cr5l 

20.5 d 

K 

0.32 

70 

100 me. 

c 

Fe 55 j 

-■4 y 

K 

f 0.20 


0.07 

100 ^le. 

- 0 

C 

Fe 59 1 

44 d 

) 0.40 

1.1,1.3 

0.15 

1 me. 

Co 60 

5.3 V 

0.3 

LL 1.3 

48 

100 me. 

B 

Ni 59 

19 y 

0.03 



10 ^c. 

n 

Cu 64 

12.8 h 

( 0.58 

1 0.60 p- 


440 

10 me. 

c 

Zn 05 1 

250 d 

1 0.4 P* 

1 K,e- 

1.14 

3.0 

100 me. 

1) 

Zn 69 I 

J3.8 h 

f l.T. 

) 1.0 

0.439 

10 

100 me. 

1) 

(U72 

14.1 h 

(.7.4 

0.84, £.23 

230 

100 me. 

c 



) 0.8 





Gv 71 ) 

t 11 d 

0.6 

0.5 

14 

100 me. 

11 

Go 77 \ 

12 h 

1.9 


0.9 

10 me. 

1) 

As 70 

20.8 h 

f LI, 1.7 
^ 2.7 

0.57, 1.S5 

770 

100 me. 

c 

8i( 73 

J£5 d 

K,e- 

0.18, OM 

5.0 

100 me. 

I) 

Br 82 

34 h 

0.405 

( 0..547,0.787 

X 1.35 

170 

100 me. 

c 

Rb 80 

19.5 d 

1.60 

4 

52 

100 me. 

i) 

Hr 89 

53 d 

1.5 


0.2 

10 me.t 

D 

Y90 

05 li 

2.5 


150 

100 me.Tl 

C 

/.r 9;n 

63 d 

1.0,0.3SR- 

0.73 

0.32 

t 

11 

Mo 991 

67 li 

1.3 

0.24, 0.73 

12 

100 me. 

1) 

Wft 103 

43 d 

0.2, 0.S 

0.56 

6.4 

10 me. 

1) 

Agios, no 225 a 

1.3 

0.6, 0,9 

10 

100 me.** 

I) 

Oil 11.5 ) } S.8 d 

i.n 

0.65 

33.2 

10 me. 

P 

oa 115 5 id d 

1.5 


1.0 

1 me. 

D 

In 114 

48 d 

} 2.0 

0.19 

200 

100 me. 

C 

8nll3 

< 100 d 

K, 0- 

0.085 

0.20 

1 me. 

D 

Sb 12241 

[ 2.8 d 

0.81,1.64 

0.8 

400 

! 100 me. 

C 

flb 124 1 

[ 60 d 

0.74, 2.45 

L72 

33 1 

C 

Tc127 ' 

t 90 a 

fI.T.,0- 
) 0.7 
(I.T.,0- 

0,086 

0.3 


0 

Te 129 

32 d 

( 0.102 

0.3 

10 mc.1I 

c 

) 1.8 

) OJ, 0,A’ 



To 131 

30 h 

l.T. 3- 

0.177 

0.3. 


c 

08 134 

2 y 

0.75 

0.3 

200 

1 c.H ** 

0 

Sal SIX 

12 d 

K,e- 

L^(f) 

0.44 

10 mc.H 

c 

La 140 

40 h 

1.4,2.2 

1.63$ 

760 

100 inc.t 

1> 


« Two per cent 1.0 Mcv and 08 per cent 0.30 Mov particles. 
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TABLE 4— (Coniinueci) 

(Items in italics—Manhattan Project data) 


Active 

Ilalf-Hfc 


Radiation 

Mev 

-- - A _ _ . 

Approx, spe¬ 
cific activity 

Approx, max. 
unit quantity 
which may 
be made 
available* 

Class 

iaotope 

p 

5 

Y 

(mc./gram 

element)* 

Co 14J } t 

28 d 

0.0 

0.22 

90 

300 mc.H 

0 

Oo 143 ( 

33 h 


0.5 

22 

100 mc.if 

0 

Pr 142 

39.3 h 

2.14 

1.9 

750 

100 me.** 

c 

Eul54 

0.5 y 

0.9 

Present 

250 

100 me. 

I> 

Tft 182 

97 d 

0 .^:^ 

1.22,7.75$ 

300 

100 me. 

G 

WISR 

77 d 

0.6 

t 

10 

100 me. 

C 

Os 101 ) 

32 h 

1.5 

Present 

44 

100 me. 

1> 

Ob 103 j 

17 d 

0.35 

Present 

103 

100 me. 

I> 

lrl02, 104 

( 19 b 
\ 70 d 

2 2 

Preaent 

\ 1.85 

1 0.3, 0.4 

^ 250 

100 me. 

0 

Au 108 

2.7 d 

0.8 

0.12, 0.44 

6,000 

100 me.** 

c 

Hr 107 ] 

( 04 h 
) 25 li 

( K,c- 
|K,c 

( 0.075 
/ 0.13,0.16 

n 

100 me. 

1) 

Hg 203, 205 j 

51.5 d 

a.:i 

0.28 

16 

100 me. 

T) 

T1 200 

3.5 y 

0.87 



10 me. 

T) 

Mi 2101 

5.0 d 

1,17 


i) 

10 me. 

C 


* May be raised in special circumstances. 

f Radioactive contaminant will bo present from (n»p) reaction, 
t Radioactive (nonisotopic.) daughter will bo present. 

$ Complex, 

\\ 8ec Table 5. 

11 Bee Tables 1-il. 

See Table (i. 


action decays to a radioactive daughter which is nou- 
isoiopic with its parent and with the source material. 

A separation of the desired active species from the 
stable parent and from any (n,Y)-induced radio¬ 
isotopes of this parent must usually be made hcf{»re 
use. Since the parent exists in bulk and there is often 
formed a large amount of radioactive material which 
is isotopic with the parent, the processing is not 


always a simple matter. The same considerations 
hold in the case of daughters of neutron-induced decay 
chains. 

Again, because of the desire to make available the 
greatest number of radioisotopes, such ear Her-free 
species will usually be supplied in the irradiated ma- 
terial, unseparated from the parent and radioisotopes 
of the parent. In these cases, as in all others, any 


TAllhE 5 

IUdioaotivk Thotoi'ks Fhom Transmutation Reactions 
(Ttems in itnlicH—Manhattan Project data) 


Approx, max. 


Method 

of 

formation 

Active 

isotope 

Half-life 

Radiation 

Mev 

fi 

Target 

material 

Yield 

mc./gram 

element 

irradiated 

Conditions 
for shipment 
(C.F. = carrier-free) 

unit quan¬ 
tity which 
may be 
made 

Class 








available 


(n.P) 

014 

25,000 y 

0.146 

Oa(NO.-,), 


BaCO, 

3 me. 

A 


P32 

14.3 d 

1 .6!) 

8 

0.5* 

( In 8 

] C.F. in 0.1 N HCl 

600 mc.f, t 

B 

B 


B35 

87.1 d 

047 

KOJ or other 
clilorido 

1.5* 

f In KOI 

) C.F. 

10 mc.t 

B 

H 


Oa 46 

180 d 

0.S 

8eA 

0.67* 

f In Sc 

\ C.F. in cone. HCl 

100 jic.t, t 

0 

C 

(n.o) 

H3 

-Sly 

0.016 

Li salt 


Unavailable at 
present 




* Experimontal data, 
t See Table 4. 

t May be raieod in special circumstaneea. 
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pertinent experience in a particular separation will be 
made available. In a few coses, where the element 
is rare or where the separation is too hazardous to be 
accomplished without special facilities, only separated 
material will be supplied. 

The symbols in the “Class” column of Tables 4, 5, 
and 6 have essentially the same meaning as those in 
Tables 1, 2, and 3 except for “D,” which here indi¬ 
cates a reaction which has been reported but has not 
yet been checked by present personnel. 

PXLE iRRiVDlAlVON SERVICES FOB OTHER THAN 
Radioisotope Production 

Materials to be exposed in the pile for radioisotope 
production will usually be supplied and packaged by 
the Project. The reasons for this are: (1) to insure 


VoL 

AVAIIiABIWTY of CONOSNraATSD Stabwb Isotoi^ 

In answer to numerous inquiries some brief oom- 
ments are in order regarding the Project’s ability to 
futuiah concentrated stable isotopes. ArrangexuentB 
have been completed thus far for the production, 
allocation, and sale of radioisotopes only. It may 
require considerable time to arrange these matters for 
such concentrated stable isotopes as may become 
available in excess of project needs. 

The situation in regard to availability is now as 
follows: 

(3) Deuterium, There is no heavy water or H2 
available. 

(2) Boron 10, Small amounts of highly concen¬ 
trated B10 may be available for special neutron 
counter purposes. Prices and distribution inechanism 


SCIENCE 


TABLE 6 

Radioactive Isoi’opeb Feom (n,Y )-produced Ohainm 
(Itonis in itaUc's-—Manhattan Project data) 


Active 

daughter 

isotope 

Half- 

life 

Radiation 

Mev 

P V 

Target 

mate¬ 

rial 

Half- 

life 

of 

parent 

A.¥77 

Rh 105 
Agin 

1131 

40 h 

36 h 

7.5 d 

8.0 d 

0,8 

o.r, 

0.8 

nr 

1 O.OBO 

(leOa 

RuOg 

Pd 

To 

12.0 h 
4.0 h 
26 m 

30 h 

Ch ISl 

10,$ a 

K 

mcrK 

i$(i 

Vr 143 

13.8 d 

1.0 

GeOg 

33 h 

Au 109 

3.3 d 

1.01 0.45 

Pt 

.31 m 


* Experimental data. t See Table 4, 




Approx. 


Yield 

inc./gram 

clement 

irradiated 

Conditions 
for shipment 

max. unit 
quantity 
-which 
maybe 
made 
available 

Class 

0.9 

In GeO* 

1 mc.t 

D 

7.2 

In RuO, 

10 me. 

I> 

9.7 

In Pd 

10 me. 

C 

2.5* 

( In Te 

1 C.P. in 0.5 N nSO, 

100 me. 

B 

C 

-0.4* 

f In BaCOs 

\ O.F. in 0.1 N HOI 

100 pc.t 

B 

0 

9,1* 

f In Ce 

\ C.P. in 0.1 N nOl 

10 mc.t 

B 

C 

19.3 

In Pt 

t 

J) 


that uiatcrials and containers introduced into the pile 
for the desired radioisotope production have miniinai 
parasitic neutron absorption and minimal subsequent 
radioactivity, and (2) to avoid the possibility of loss 
of the irradiated material or of danger to the operation 
of the pile. 

Requests for special irradiations, in which the re¬ 
quester desires to furnish the material, may arise 
because of; (1) otlier intended purposes than radio- 
isotope production or (2) especially prepared or very 
rare materials. Such irradiations may require special 
handling which will be difficult to arrange during the 
inauguration period of the radioisotope distribution 
program. When sufficient experience has been gained 
in handling the normal irradiations and when a scale 
of charges is determined, special irradiation services 
may be announced. 


are yet to be determined. These will be announced 
when arranged. 

(3) Carbon 13, This isotope is mentioned sepa¬ 
rately only because of the wide interest in it for 
tracer purposes, particularly in organic chemistry and 
biology. There are no project facilities which can at 
present be converted to concentrate C13 in production 
amounts without great expense both in the conversion 
of equipment and in operation. The cost of C13 
based on operational expenses alone would be con¬ 
siderably higher than costs quoted for C13 eonceu- 
trated by chemical exchange methods. 

(4) Isotopes of elements 3 to Small experi¬ 
mental lots of isotopes of nougaaeous elements haye 
been concentrated for project niudear reeeaiebce 
using electromagnetic pilot plant facilitieB of ^e 
Tennessee Eastman Corporation at Oak Bidge! 
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Studiei bave only reoently begun on production costs 
and on tibe obtainable quality and quantity of oon- 
oentrated materials. In general, production is quite 
expensive, and it is difficult to achieve the high isotopic 
purity desired for many nuclear studies. Arrange¬ 
ments may be formulated for nonproject distribution 
of experimental lots after more experience has be^n 
gained with concentration and assay methods and 
after project needs become more clear. 

As the situation warrants, announcements will be 
made concerning the availability of concentrated stable 
isotopes. 

Charoks 

Charges will l>o made for irradiated materials and 
processed isotopes, as is the case for many widely use¬ 
ful products resulting from other research efforts. 
Pending experience, a reasonable charge is considered 
to be one based on the ^'out-of-pocket^’ operational 
expenses necessitated by the nonproject production 
and service program. Charges will not include costs 
of rental, or construction of plant and major facilities 
or of research and development directed toward the 
supplying of isotopes in general. The Project will 
supply the major facilities and develop the production 
methods, but will assess a charge for the additional 
running expenses of man power and materials in¬ 
curred by the filling of nonproject requests. Shipping 
expenses will be paid by the requester. Details of 
these arrangements and the prices to be charged may 
be obtained upon request from the Isotopes Brunch of 
the Manhattan District Research Division. 

Mbokakism for Making Requests 

As explained in the section on “Principles of Al¬ 
location and Distribution,” radioactive materials will 
not initiaUy be distributed directly to private indi¬ 


viduals but only to accredited institutions or organi¬ 
zations. However, materials will be alloeated to an 
individual or a department for the specific uses 
proposed in the request. 

A request may be initiated by a responsible appli¬ 
cant in an accredited institution by a short letter to 
the Isotopes Branch, Research Division, Manhattan 
District, P. 0. Box E, Oak Ridge, Tennessee. This 
letter should request application forms, price quo¬ 
tations, and any essential information not contained in 
this notice. It should indicate briefly the radio¬ 
isotopes desired, the approximate quantities needed, 
and the use to be made of the materials. If the de¬ 
sired material can be produced or made available and 
the intended use is one for which the isotope is suited, 
application forms will be furnished the applicant. 
These forms will permit applicants to supply in a 
concise and uniform manner the necessary detailed 
information on the basis of which the reviewers and 
the nonproject Advisory Subcommittee on Allocation 
and Distribution will be able to recommend action. 

Action on an initial formal application cannot be 
initiated unless it has been indicated on the applica¬ 
tion that, when material is allotted, an “Agreement 
for Order and Receipt of Radioactive Materials” will 
be negotiated by the business administration of the 
requesting institution. This agreement relates to 
business and legal responsibilities in connection with 
the ordering, receipt, application, and disposal of 
radioactive materials by the applicant. The honoring 
of subsequent applications from the same individual 
or department can be arranged on a continuing basis 
by the indication of authorization for this in the orig¬ 
inally negotiated agreement. All correspondence con¬ 
cerning requests and all forms should be addressed 
to the Isotopes Branch, as indicated above. 


A Nuclear Research Institute at Oak Ridge 

The Executive Committee, Oak Ridge Institute of Nuclear Studies 


T he international significance of 

atomic energy as a military weapon and its 
potential peacetime uses have been in the 
forefront of public discussion for some time and have 
overshadowed other problems relating to the future of 
at(;>mio energy developments. One problem that is re¬ 
ceiving much attention in scientific circles today con¬ 
cerns the best procedure for ensuring the continuance 
and further development of broad fundamental re- 
seareh in the field of nueleiir studies. 

While there are diftorenees as to procedure, the con¬ 
sensus appears to be tj&at the broad national interest 
can best be served through the establishment of re- 
AearA centers for nuclear studies in several parts of 


the country. Established research groups in univer¬ 
sities, governraerit agencies, or industry can then co¬ 
operate with these centers in carrying on atomic re¬ 
search in physics, chemistry, biology, medicine, and 
engineering. It is well recognized that the cost of 
nuclear research is such that few, if any, of the estab¬ 
lished private research agencies, working alone, wfll 
be in a position to make substantial contributions to 
this field. 

The position of Oak Ridge as a possible location 
for one of these centers appears to be unique, both 
because of the elaborate facilities already built and 
in operation there and because of the presence of a 
large mud active researeh group in the Clinton Lab- 
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oratories already effectively engaged in such research. 
In view of this situation, a group of southeastern 
universities is sponsoring a plan looking toward the 
establishment of an Oak Bidge Institute of Nuclear 
Studies, where research at the Ph.D. level and above 
would be carried out in the fields of physics, chemistry, 
biology, medicine, and engineering. The establishment 
of such an institute will provide the formal channels 
for cooperative research between the universities and 
governmental research and producing agencies asso¬ 
ciated with the atomic energy project at Oak Ridge. 

Although the initial sponsorship of this Institute 
has been confined to southeastern universities, other 
universities outside the region are now participating 
in its development. It is contemplated that a number 
of institutions throughout the United States will share 
in this cooperation, even though they are looking for¬ 
ward to the establishment of new research centers, 
similar to Oak Ridge, in the section of the counti'y 
in which they are located. 

The early establishment of such a cooperative In¬ 
stitute at Oak Ridge will have a number of important 
advantages in terms of the national interest in the 
development of atomic energy. Among these may be 
cited the following: 

(1) The development of Uie Institute around the 
already existing research and production facilities at 
Oak Ridge can be accomplished with a minimum of 
delay so that cooperative research with universities 
can go forward actively at an early date. It will, 
obviously, be at least one to two years before the 
necessary organizational plans, desigii, and construc¬ 
tion of facilities can be completed for the establish¬ 
ment of new centers for such cooperative research in 
other parts of the country. 

(2) The cooperative Institute at Oak Ridge wull 
serve as a prototype for the establishment of similar 
centers in other parts of the country. In the interim 
before the establishment of such other centers, re¬ 
search workers from universities in various parts of 
the country can be initiating research programs re¬ 
lating to nuclear studies, which otherwise would have 
to be delayed from one to three years. 

(3) Two large isotope separation plants are being 
operated at Oak Ridge for the large-scale production 
of U 235 in addition to the research program being 
conducted at the Clinton Laboratories. Although 
these units ore primarily industrial, the proximity of 


the large and active rosearoh group at the proposed 
Institute will be of great value in ensuring the vigor¬ 
ous development of these methods and in attracting 
and holding competent technical personnel for them. 

(4) The location of a nuclear research center in the 
southeastern region is clearly important to the na¬ 
tional interest. The recruiting of potential man power 
for work in this field has in the post been neglected 
except in limited regions of the country, notably the 
Northeast and the far West. With the location of a 
large and progressive research establishment in the 
Southeast, young men who otherwise would not be at¬ 
tracted to scientific work of this type will become 
interested. 

(5) It is apparent that such research centers, 
w^hcrever they are located, will have to be organized 
as geographically independent entities, and it will not, 
in general, be possible to locate them in close prox¬ 
imity to already existing educational or governmental 
institutions. The availability of on adequate amount 
of Government-owned land and the Government's ex¬ 
isting large investment in facilities at Oak Ridge point 
toward this as one of the logical locations for the 
establishment of such a research center. In order to 
implement the establishment of such a cooperative 
Institute effectively, it will be necessary only to group 
and allocate properly such expanded research facili¬ 
ties as are contemplated at Oak Ridge in a common 
area where they can serve as the nucleus for the devel¬ 
opment of a future Institute. It is hoped that plan¬ 
ning for the extension of research facilities at Oak 
Ridge will be done in such a way that these facilities 
can be brought together in a common area which 
would be appropriate for the future development of 
an Institute. 

The national stake in the future of atomic energy 
is a vital one, and any steps that will assure that 
active research is not interrupted are of the utmost 
importance at this time. The effectiveness of such 
research depends on continued cooperation ^tweeu 
private agencies, such as the universities and industry, 
and the Government. It therefore seems imperative 
that advantage be taken of the opportunity existing 
at Oak Ridge, with its established facilities and per¬ 
sonnel, to develop immediately such cooperative re¬ 
search through the organization of an Institute for 
advanced nuclear studies. 
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Interpretation of Resistance to 
Fusarium Wilt in Tomato 

WiiiLUM C. Snydek, Kenneth F. Baker, 
and H. N. Hansen 
Di'^iaion of Plant Pathology 
University of California, Berkeley and Los Angeles 

It has been ostabJished (^) that the Pan America 
tomato is highly, but not completely resistant to the 
Fusarium wilt disease, caused by F, oxysporum f. 
lycopersici Snyder and Hansen, under conditions 
fatal to the susceptible variety, Bonnie Best In en¬ 
deavoring to deteraine the nature of this resistance 
Fisher (2), and more recently Gottlieb (.?), and 
Irving, Fontaine, and Doolittle (5) have given evi¬ 
dence that the expiessed sup from resistant Pan Amer¬ 
ica plants is inhibitory to the growth of the pathogen 
in vitro when compared to that J'rom susceptible Bon¬ 
nie Beat plants. Heinze and Andrus {4) have con¬ 
cluded from their study of reciprocal grafts of these 
two varieties that ‘‘resistance to the wilt fungus in 
tomatoes appears to be localized entirely in the root 
systems of the resistant varieties and is not trans¬ 
portable.*' This implies that the tops of Pan Amer¬ 
ica are susceptible. However, only infection through 
roots was considered, and no evidence was presented 
on susceptibility or resistance of tops. Moreover, 
the work of Irving, et al, and Gottlieb indicates that 
the substance responsible for resistance is found in 
all parts of the plant. 

The writers have approached this question with still 
a different technique. Our results, added to Avhat has 
already been done on the subject, seem to justify the 
following conclusions: First, resistance is not local¬ 
ized in the root system. Second, the substance re¬ 
sponsible for the resistance is not present in inhibi¬ 
tory amounts in the lylem stream. Third, resistance 
'originates in the living tissues of the plant, and the 
material causing resistance does not migrate or dif¬ 
fuse into the xylem vessels. Fourth, field resistance 
to infection functions in living cells of the roots 
through which the fungus, a soil organism, must pass 
to become a vascular pathogen. 

Bonnie Best and Pan America plants were grown 
in sterilized soil and inoculated when six weeks old by 
cutting through the lower taproot under a spore sus¬ 
pension of the fungus. The roots were washed and 
the plants repotted singly in six-inch pots in the green¬ 
house, In every case the fungus spores began growth 
in the vascular elements of the root into which they 


had been drawn when the root was cut, and the 
mycelium developed upward through the x*oot into the 
above-ground stem, producing therein vascular dis¬ 
coloration. The discoloration extended higher in the 
stems of Bonnie Best than in those of Pan America. 
Foliage symptoms appeared on Bonnie Best rapidly 
under these conditions, but only a few individuals of 
Pan America showed disease symptoms. The failure 
of symptoms to appear in all Pan America plants 
containing the fungus in the xylem of the stem indi¬ 
cates the presence of resistance in the stem as well 
as the roots. 

The presence of the fungus in the xyleui was dem¬ 
onstrated by cultures, and by microscopic examination 
of stained sections it was shown to have developed in 
the vascular elements of Pan America about as ro¬ 
bustly and abundantly per infected element as in 
Bonnie Best. Therefore, if there were any fungus 
inhibitor present in the tracheal fluid of the Pan 
America plants, it must have been negligible in its 
effect. The nu/uber of vessels infected in Pan Amer¬ 
ica was much lower than in Bonnie Best (perhaps 
owing to the inoculation method), and this fact may 
explain in part why the former shows symptoms 
slowly, if at all, even though the fungus be present 
in root and above-ground stem. An explanation for 
tliis phenomenon may lie in multiple infection of the 
xylem elements of Bonnie Best following surface onn- 
tamination of lateral roots during inoculation, whereas 
infection of Pan America by this technique allows in¬ 
vasion only of those elements into which the spores 
actually were drawn. If this interpretation is cor¬ 
rect, the wilt symptoms obtained in Bonnie Best, but 
not in invaded Pan America plants, are on expression 
of fungus mass action in toxin formation. 

The comparable robust growth of the fungus in vivo 
in the infected vascular elements of both varieties of 
plants also argues against a luobile fungus inhibitor 
in one of them. In the resistant plant, growth of the 
fungus in the xylcin shows that resistance is not a 
property of the entire root system. 

Additional evidence that an inhibitory substance is 
lacking in xylem fluid was shown by the comparable 
growth of the fungus in vitro in such liquid obtained 
from resistant as well as susceptible plants. The fluid 
forced by root pressure from the cut ends of plants 
truncated at the soil level was used for this test. It 
appears, therefore, that xylem fluid is noninhibitory 
to the fungus m ntvo and in vitro. This would indi¬ 
cate the absence or high dilution of the resistant factor 
therein. 
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If difiwaBe resistance in Pan America is physiology 
leal in nature, conceivably it may consist of resistance 
to invasion, resistance to yellowing and wilting, or to 
both. The former, which is under consideration in 
this paper, is concerned with the entrance of the 
fungus into the xylein; the latter, with production of 
toxins in the tissue. 

If it is true that under natural conditions favorable 
dTor the disease F* oa^yaporum f. lycopersici enters the 
susceptible plant through the undifferentiated tissue 
just buck of the root tip and that the resistant plant 
does not become invaded, at least not to the extent 
that vascular elements are entered, tlie above obser¬ 
vations would indicate that resistance is a qual¬ 
ity of the living cells only of the Pan America plant. 
It is this quality which appears to bar the fungus 
from the lumen of the xylem tubes. 

It may bo concluded from all evidence so far pre¬ 
sented that resistance here in the Pan America tomato 
to invasion by the wilt Fusarium is a direct function 
of the cellular protoplasm of the plant similar to that 
of cabbage (1, 7), Apparently it is present but not 
localized in the root system, and does not operate in 
the xylem. 
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The Blood Parasites of the Blue Grouse 

C. David Fowlb 

Department of Zoology^ Unii^etBity of Toronto 

In a recent paper Herman (I) listed the avian blood 
protozoa of A^orth America and indicated the hostp 
in which they had been found. In view of the fact 
that the blue grouse {Dendragapua obacwrws) is not 
included in his host list it would seem to be of value 
to record a few observations made recently upon the 
blood of this species. 

Blood samples were collected during the summers 
of 1943 and 1944 from 44 specimens of blue grouse 
(Subspecies: Dendro^apm o. fuliginoaua) taken on 
Vancouver Island, British Columbia. In 1943 smears 
were made from 28 birds taken at Campbell River 
during June, July, and August. Pour more were 
made in August of the following year. One smear 
was made from a bird collected at Cowiohan Lake in 


19ti and from U additional speeimenB collected from, 
the same vicinity during September 1944. 

Four blood parasites, nain^y, Trypmoto’ma^ 
moproteuSf LeuoQcytozoon, and MiorofilaHa, were ob« 
served in smears after they had been stained in 
Giemsa. The incidence of infection with these para^ 
sites is shown in Table 1. 

The incidence of infection was higher in Campbell 
River birds examined in 1943 (see Table 2) than in 
the combined sample from Campbell River and 
Cbwieban Lake (see Tabic 1). 

TABtiB 1 

iNCIUBNCK or PaUASITBS in I*BR CBNT 

(Camvbbll Kivbb AMO OowiCHAR Lakb, 1948 AND 1944) 


No. of bIrdH 


Whole 

sample 


23 21 

Adults JuveuUes 


Trypanoftotna . 5 4 fl 

Haemoproteu9 . 52 57 48 

Lcuvocuiosoon . ] 8 22 14 

Microfilaria . 12 22 

Negatlvts . 41 43 88 


In Tabic 2 it will be noted that while the incidence 
of infection among juveniles approximates that shown 
in Table 1 the figures for adults are considerably 
higher. Unfortunately, no comparison can be made 


TABLU 2 

Incidbncb or Pabasitbb in Pbb Cssr 
(Campbull Kivir Owlx, Jonb, July, August, 1948) 


No, of blrdfl 

28 

Whole 

sample 

12 

AduUe 

16 

Juveniles 

Trypanoaotna . . . 

7 

10 

6 

Hatmoproteua .., 

64 

S3 

n 

Leuoovytozoon ,. 
Microfnaria . 

29 

16 

42 

40 

Negative . 

.. 25 

17 

81 


between the two collecting stations because there is 
insufficient material from Cowichan Lake for 1943. 

The degree of infection observed for these four 
parasites varied, but in no case were they very great. 
Trypanosomes were found in extremely small num¬ 
bers in only two birds. Leucocytozoon seldom ex¬ 
ceeded two parasites per thousand blood cells. In the 
case of Haemoproteus, the commonest and most 
numerous form noted, the infection in adults at Camp¬ 
bell River averaged 12 parasites per thousand cells 
during the months of June, July, and August. In^ 
feetions ranging from 1 to 27 organisms per thousand 
erythrocytes were noted. The figures for juvenile 
birds collected during the same period were> on the 
average, somewhat lower. Alt birds ooUeeted aJt 
Cowichan Lake during September 1944 showed light 
infections ranging around two to th^ organisms per 
thousand cells* Moreover, 7 but of 10 smeanieoUeetv^ 
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at tliiB ti&e were aegaUve. This may indicate that 
the degree of iafeotion decreases at the end of the 
sumnoter, A definite statemeut cannot be made, how- 
ever^ since the degree of infection during Septembiu' 
1044 at Campbell River is not known and no com¬ 
parison can be made. 

Microflariae were found in the blood of 22 per 
cent of the adults but were not observed in any of 
the juveniles. In no case were they very numerous. 
This does not meanf however, that the young birds 
were not infected. It is possible that the adult para¬ 
sites were present but had not reached maturity in 
the solid tissues. Consequently, the young stages 
would not have appeared in the blood. 

Mixed infections were found in 7 birds as follows: 

Per cent 

BaemopmteuBf Leucooyiosoon, Trypanoaonui ... 1 bird 2 


BaemoproteuSf LeiMOcytoaoon, Miorofilaria . 3 birds 7 

Saemoproteus, Trypanogoma .. 1 bird 2 

Haemoproteiiitf Microfilaria .. £ birds 4.5 


Few data ns to the mode of transmission of these 
parasites were obtained. Louse-flies (Diptera, Hippo- 
hoBcidae) of unknown species w^ere noted on 4 out of 
63 birds (7.6 per cent) collected at Campbell River 
in 1043. However, no adequate study was made to 
prove that these were the transmitting agents. In any 
case, they do not appear to be numerous enough to 
account for the high percentage of infected birds in 
the population. 

None of the birds examined appeared to be suffer¬ 
ing any ill effects from infections by any of these 
parasites. 

(I am indebted to Dr, A. M. Fallis, of the Ontario 
Research Foundation, for assistance in the prepara 
tion of this note.) 


Reference 

1. HaauxK, C. M. BM-tandintf, 1914, 16, 8, 89-112. 


The Relative Effectiveness of Pure 
Penidllins G, X, and K 

Bosket D. CoohilL; A. £. Pstbbbbbo, and Q. B. Hasu:!. 

Abbott Laboratories, North Chicago, Illinois 

In connection with the study of a new penicillin 
prepared in this laboratory it was noted that the 
blood levels resulting from its injection were of a 
diorter duratiou than those obtained under the same 
oonditkme from a commercial peuioiliin. Because this 
new penicillin {No, 129) had an activity of 3,500 
onits/ipg. as oompared with 2,300, 1,667, and 600 
nmts/mg, for pcnicilliiia K, 0, and X, respectively. 
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consideration was given to the possibility that it was 
being excreted faster than the others. This might 
follow when one considers that it takes approximately 
four times as many molecules of penicillin X as it 
does of the new penicillin to give dosages which are 
equivalent in terms of International Units. 

Accordingly, an experiment was set up to determine 
wliethei* the rate of excretion of a pure penicillin is a 
function of its potency in terms of units/mg., or, in 
other words, of the number of molecules injected. 
The penicillinB used were analytically pure prepara¬ 
tions of the crystalline compounds. These had been 
subjected previously to extensive chromatographic 
treatment to insure their separation from other peni¬ 
cillins. They were dissolved in normal saline at a 
concentration of 6,000 units/ml. 

Each penicillin, on different days, was injected into 
each of the same four subjects. Twenty-five thousand 
units were injected intravenously into one arm, and 
blood samples withdrawn from the other arm at suit¬ 
able intervals. Urinary excretion of the penicillins 
was measured at half-hourly intervals during the first 
two hours and hourly thereafter. The urine was as¬ 
sayed^ by the usual cylinder^-plate method against 
SiaphylococcuB aureus 209P, and the blood levels 
were determined by the method of Heilman (1) 
against her strain of a hemolytic streptococcus. A 
'penicillin G standard was used in each case. 

The duration of penicillin blood levels of at least 
0.03 unit/iuL for earh of the peiiieilliuH was as fol¬ 
lows: penicillin G, 2-3.6 hours; penicillin 128, 1-1.25 
hours; peuioiliin K, .5-.76 hour; and penicillin X, 
4-4.6 hours. Even though the figure for penicillin 
X is somewhat exaggerated because the test organism 
is approximately eight times as sensitive to this peni¬ 
cillin as it is to the standard penicillin G,^ the blood 
levels do not fall in the same order as the activities 
as expressed in unils/mg. 

The explanation for the poor action of penicillin 
K is ai)parent when one examines the excretion fig¬ 
ures. Those indicate tliat during the fiist two hours, 
the various penicillina are excreted in the following 
percentages: penicillin G, 83; penicillin 128, 68; peni¬ 
cillin K, 28; and penicillin X, 78. Penicillina G and 
X were excreted in the amount of approximately 80 
per cent, the difference between them being within 
experimental error. Penicillin K, however, was ex¬ 
creted to the extent of only about 30 per cent. Since 
very little penicillin is excreted after the second hour, 


1 The authors are indebted to H. W. Cromwell and his 
staff tor all assays reported in this paper, and to F. H. 
StodoU, of the Northern HeiiiloQal Research XiOboratory, for 
his of the necessary pentclUln X. 

•Paper dllKs were used rather than Cylinders. 

•Tlus was determined for each of the penicillins on the 
orlgtaar Bolutions containing 5^000 units/ml. PenlcilUn X 
preToated hemolysis at et«bt tiipbs the dilution, and ptnl- 
cUUns K and at the same dilution, os did pentctHlnO. 
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this can only mean that penicillin K is very rapidly 
destroyed in Uie body—so rapidly that its therapeutic 
efTectivcness must be very small indeed. These excre¬ 
tion figures also indicate the incorrectness of the 
original premise which formed the basis of the experi¬ 
ments, It would appear that, in the dosage used, 
penicillins G and X are excreted at about the same 
rate, even tJiongb twice as many molecules of X were 
used, and that the rate of excretion of penicillin K 
is obscured by its high rate of inactivation. At the 
very low concentrations in which penicillin occurs in 
the blood it is apparently almost completely removed 
in one passage through the kidneys, 

A check experiment was made with a recent com¬ 
mercial lot of penicillin. Chromatographic examina¬ 
tion and corollary checks (including crystallization of 
its penicillin G) showed this lot to contain approxi¬ 
mately 92 per cent of G and 8 per cent of K. Ex¬ 
amination of the blood levels and excretion data 
indicates that this commercial penicillin behaved in 


every way as did the pure penicillin G—that is, within 
experimental error, 

CONCLXJBIONS 

On the basis of this admittedly preliminary and 
meager experimental evidence, one would be justified 
in concluding that (1) penicillin K is so unstable in 
the human that its therapeutic usefulness when used 
parcnterally is open to very serious question j (2) 
penicillins G and X arc sufficiently stable that their 
excretion by the kidney represents the limiting factor 
in the maintenance of therapeutic blood levels; and 
(3) penicillin X is sufficiently more active (on an In¬ 
ternational Unit basis) against at least one strain of 
a hemolytic streptococcus that its use would be indi¬ 
cated for an infection caused by any organism of 
similar sensitivity. 
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News and Notes 


George Briggs Collins, professor of physics at the 
University of Notre Dame, has been appointed head 
of the Department of Physics at the University of 
Rochester. Dr, Collins, who will begin his new duties 
with the fall semester in September 1946, succeeds Lee 
A. DuBridge, head of the Rochester Physics Depart¬ 
ment for the last 12 years, who has resigned to become 
president of California Institute of Technology. Dr. 
DuBridge, as director of the Radiation Laboratory, 
was closely associated with Dr. Collins at M.I.T, dur¬ 
ing the war. 

Paul Willard Merrill^ of the staff of the Mt. Wilson 
Observatory, was awarded the Henry Draper medal 
by the National Academy of Sciences on 23 April 
for his numerous important contributions, particu¬ 
larly those on stellar spectroscopy. 

David QUck has been appointed associate profesRor 
of physiological chemistry at the University of Min¬ 
nesota and consultant in biochemistry to the Veterans^ 
Hospital, Minneapolis. His appointment was effective 
1 April 1946. 

Frank B. Jewett, president, National Academy of 
Sciences, delivered a lecture on 10 May before the 
Sigma Xi Chapter of North Carolina State College. 
Dr. Jewett spoke on ‘'The Future of Scientific Re¬ 
search in the Postwar World." 


Kojsimierz Sembrat, Instytut Zoologiczny Uniwersy- 
tetu, Wroctaw, Poland, lost all of his academic litera¬ 
ture during the war and suffered severe physical in¬ 
juries from bombings. He is greatly in need of re¬ 
prints and textbooks in zoology, particularly in the 
field of experimental embryology. Dr. Sembrat was a 
Rockefeller fellow at the University of Chicago, Yale 
University, and the Marine Biological Laboratory at 
Woods Hole during 1936-37. 

Ernest II. VoJwilcr, executive vice-president of 
Abbott Laboratories, was granted a D.Sc. degree 
at Miami University, Ohio, on 2 June. Dr. Volwiler 
has been a member of the board of directors of Abbott 
Laboratories, Chicago, and director of research since 
1930. He was elected vice-president in charge of re¬ 
search and development in 1933, and became ereculive 
vice-president of the Laboratories last March. 

John R. Ball, professor of geology and paleontology 
at Northwestern University and for 30 years a member 
of the staff, will retire at the end of the current aca¬ 
demic year but expects to continue active geologic 
work. 

Alpheus W, Smith, physicist and retiring dean of 
Ohio State University Graduate School, was awaidej 
an LL.D. at the Ohio State oommenoement exercises 
on 7 June, 
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William C, Krumheinf Gull' Research and Develop¬ 
ment Company, has accepted on appointment as pro 
feasor of geology at North western University, effective 
in September. Dr. Krumbein will participate in de¬ 
velopment of geological work in the Northwestern 
Technological Institute, as well as in the teaching pro¬ 
gram. 

Announcemeats 

A Defense Research Laboratory for study in the 
ilelds of aeronautics, electronics, clietnistry, optics, 
thermodynamics, acoustics, and mutbernatica has re¬ 
cently been established at the University of Texas. 
Thia organization is one of a aeries in universities and 
in industry operating under a Sect!on-T contract 
with the Bureau of Ordnance. The research goal of 
the Laboratory, sought through the above fields of 
study, consists of fundamental problem b relating to 
certain foniis of guided missiles. 

Dr. C. P. Boner, professor of physics at the Uni¬ 
versity, has been on leave of absence as associate direc¬ 
tor of the Underwak'r Sound Laboratory of Harvard 
University, is the director of the Defense Research 
Laboratory. Dr. M. J. Thompson, until recently 
group supervisor for aeronautics at the Applied 
Physics Laboratory of The Johns Hopkins University, 
is associate director. The research staff includes mem¬ 
bers of the University academic staff from the College 
of Engineering and the Departments of Physics, 
Chemistry, and Mathematics. This group is aug¬ 
mented by additional full-time research staff members 
who are being recruited froju other laborutorie.s en¬ 
gaged in similar research. The staff numbers approxi¬ 
mately 75 people, among them R. C. Anderson, M. L. 
Begeraan, C. P. Boner, II. J. Ettlinger, B. E. Short, 
M. J. Thompson, and R. B. Watson, all members of 
the AAAS. 

The Michigan College of Mining and Technology 
announces that the following have returned to its fac¬ 
ulty; Chester Russell, associate professor of electrical 
engineering, from industry; J. 11. Service and H. W. 
Risteen, associate professors of physics and mechanical 
engineering, respectively, both from the Navy; M. W.. 
Bredekamp, assistant professor of chemical engineer¬ 
ing, from the Oak Ridge project; V, W. Johnson, for¬ 
estry; and Ernest Kemp, geology. Instructors added 
to the staff are: Clarence Bjork, George Brooks, Les¬ 
ter Dawson, and Harry Winter, mathematics; C. M. 
Harry, mining engineering; and Thomas Coon, me¬ 
chanical drawing. 

The Lasker Award, presented annually for out¬ 
standing service in the’field of mental hygiene, will 
be given this year for the most significant experimen¬ 


tal investigation into behavior deviation, it was an¬ 
nounced recently by George S. Stevenson, medical 
director of the National Committee for Mental Hy¬ 
giene. 

Nominations with supporting data, which will be 
presented to an anonymous jury chosen for its com¬ 
petence to judge accomplishment in the field selected, 
are now being accepted by the Committee. The work 
i>f the candidate must either have been accomplished 
or have been tested and won general acceptance ap¬ 
proximately within the past year. Presentation of 
the $1,000 award is made each fall at the annual 
meeting of the Committee, which will be held this 
year on 30- 31 October at the Hotel Pennsylvania. The 
Lasker Award was established in 1944 by the Albert 
and Mary Lasker Foundation. Col. William C. Men- 
iiinger won the award in 1944, and John Rawlings 
Rees, consultant in psychiatry to the Directorate of 
Psychiatry of the British Army; and Maj, Gen. G. 
Br(»ck Chisholm, Deputy Minister of National Health, 
Federal Department of National Health and Welfare, 
Canada, received the award jointly in 1945 for out¬ 
standing service in rehabilitation. 

Plans for construction of a SM?/Mr*c acid plant on. 
the James River between Bellwood Road and Kings- 
land Creek in Bellwood, nine miles southwest of Rich- 
ijjond, Virginia, have been approved by E, I. du Pont 
<le Ntunours and Company. The plant, which will be 
operated by the Grasselli Chemicals Department, wDl 
cost approximately $1,500,000. It will be located on 
a 425-acre site recently purchased by Du Pont and will 
produce sulfuric acid for local consumers who previ¬ 
ously reli<?d on supplies shipped into the area. 

Harvard University announces that Gordon M. Fair 
has been appointed dean of the Graduate School of 
Engineering, effective 1 July. 

Meetings 

The Pacific Division of the A A AS will hold its 27 th 
annual meeting at the University of Nevada, Reno, 
17-22 June. The following program has been sched¬ 
uled : 

, Tuesday morning —A symposium on “Antibiosis,” 
with Thomas L. Jacobs, University of California at 
Los Angeles; David Bonner and Lowell A. Rantz, 
Stanford University; and K. S. Pilcher, Cutter Lab¬ 
oratories, Berkeley, California, participating; Tues¬ 
day afternoon, 4:00-6:00 P. M.—A general reception 
on the University campus for members of the Asso¬ 
ciation and associated societies and their guests, given 
by the president of the University, John 0. Moseley, 
and Mrs. Moseley; Tuesday even^g^A lecture on 
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“Research in the Social Seienoes/’ by Holbrook Work¬ 
ing, Stanford University j Wednesday evening —The 
presidential address on “The Influence of Molecular 
Structure on Biological Activity,” by Linus Pauling, 
president of the Paeiflc Division; and Thursday eve¬ 
ning —A lecture on “Fundamental Particles and 
Atomic Energy,” by Wendell M. Latimer, University 
of California. 

A conference on edgebra wUl be held at the Univer¬ 
sity of Chicago during the week of 15-19 July. Some 
of the sessions will emphasize the recent con tacts of 
algebra with other branches of mathematics such as 
topology, function theory, and geometry. It is hoped 
that the meetings will be held in Eckbart Hall. Reser¬ 
vations should be made directly with Chicago hotels. 
Hotels in the vicinity of the University of Chicago 
arc the Broadview, 6540 South Hyde Park Boulevard', 
Del Prado, 6307 South Hyde Park Boulevard; Shore- 
land, 6464 South Shore Drive; Windermere, 1042 
East 56th Street; Mira-Mar, 6218 South Woodlawn. 
Because of the acute shortage of hotel space, reserva¬ 
tions should be made as soon as possible. 

New Units for the Measurement 
of Radioactivity 

It has become the custom to express the strength of 
radioactive sources in terms of curies. This is an 
erroneous use of this unit, since by original definition 
the curie is that “amount of radon in equilibrium with 
one gram of radium” (Rutherford^s Rewitoactfuc 
stances and their radioactivity, 3913, p. 479; The 
radioactive constants as of 1930. Bev, mod. Phys., 
1931, 3, 427), as defined by the Radiology Congress in 
Brussels in 1910. Therefore, the curie can be used 
only to represent a rate , of disintegration in the 
radium family. It then represents the disintegration 
rate of radium or its products in equilibrium. Such 
a use has been endorsed by the International Radium 
Commission. 

The quantity to be specified in designatiiig the 
strength of radioactive sources in general is the dis¬ 
integration rate, determined by the decay constant and 
the number of atoms of the radioactive isotope in the 
source. This is simply a number, and therefore, to 
establish a suitable unit, the only requirement is to 
select a convenient number of disintegrations per 
second and give it a name. In selecting this number 
consideration should be given to insure that it can be 
readily expressed in submultiples, and multiples by 
the usual prefixes, kilo-, milli-, micro-, etc. A number 
which fits this requirement is 10*. Since the curie was 
named in the honor of M. and Mme. Curie, the eo^dis¬ 


covers of radium, it is natural to select the name 
“rutherford” for the new unit. The appropriate sAy- 
breviation is *^d,” which conflieis with the abbrevia¬ 
tion of no other well-accepted physical unit. The 
micro-rutherford would become one disintegration per 
sticond—a convenient number to remember. Further- 
more, the rutherford itself is a small unit of the order 
of magnitude of many sources used in laboratory mea¬ 
surements. It is sufQciently different in size from the 
curie that no confusion can arise with the curie in 
connection with measurements of activities in the 
radium family. Large sources would require the use 
of positive powers of 10, which would be preferable 
to the use of a large unit requiring negative powers 
of 10. 

It should be pointed out not only that continued 
use of the curie for all radioisotopes requires a re¬ 
definition of the curie, but also that the value of the 
curie is uncertain to at least 4 per cent and values 
in current use are well outside this limit. The ruth¬ 
erford provides a definite unit. In addition to elimi¬ 
nating the undesirable use of the curie, the proposed 
unit also eliminates the basic necessity for measuring 
radioisotopes in terms of a standard. Any measuring 
device which will determine the total number of dis¬ 
integrations per second will provide directly the 
strength of the source in rutherfords. A counting 
arrangement for which the solid angle faetor is known 
is an example. Radioactive standards may be used 
to determine this factor for a given geometrical ar¬ 
rangement, but other methods are also available. 

In the measurement of sources of gamma rays the 
roentgen has gained increasing use, largely because 
this unit is independent of the quality (electron volts) 
of the gamma radiation. There is need for a unit 
in which the intensity of gamma ray sources can be 
expressed to eliminate the use of the curie for this 
purpose. An obvious unit derived from the definition 
of the roentgen is a roentgen-per-hour at one meter. 
The roentgen-per-hour at one meter can be abbreviated 
to r.h.m., which again is not readily confused with any 
other common abbreviation. It has been suggested 
that this abbreviation can be pronounced “rum.” It 
should be noted that a gamma ray source equal to one 
r.h.m. will have a gamma ray strength 1.18 times tiiat 
of one curie of radium. Therefore, the roentgen-per- 
hour at one meter has the same order of magnitude 
as the curie in the measurement of gamma ray spurees. 

The National Bureau of Standards, at tto aofpges^ 
tion of the Committee on Badioaetivity of the National 
Research Council^ recommends the general nae of these 
units,--©. U, Condon and L. F. Curtiss f ^^tional Bn* 
reau of Standards), 



Letters to the Editor 


Coaceniiiig Rtins of Fishes 

At the risk of seeming a very obdurate Badducoe I am 
afraid that I must persist in my incredulity concerning 
rains of fishes {Bdenecj 1P46, 103, 693). That many 
people have professed to believe in rains of fishes I am 
well aware. That many people have observed fish on the 
ground after a heavy rain may be. But no trained ob' 
server has yet ^n quantities of fish coming down out 
of the idcy. 

Br. Gudger says that these remarkable downfalls have 
been scientifically attested.’’ But what does he mean 
by this! He refers to ‘'scientific men of high standing 
and veracity ’' who ‘ ‘ did not witness the falls ’ ’ yet pro¬ 
fessed to believe in Uiem. But profession of belief does 
not in itself constitute evidence, however honored the 
professor. J^o man’s ‘' printed word ” is ‘ ^ accepted today 
by seientifie men” as conclusive proof of anything. It 
is the very essence of science that it should not be. 

Dr. Gudger’s evidence is all hearsay, and that often at 
second and tliird hand. His fullest aexsount is Jamcfl 
Prinsop’s account of a Mr. Oomeron’s communication of 
the alleged depositions of some Indian farmers. Two of 
these witnesses state tliat some of the fish wore ‘ ‘ stinking 
and headless,” and the one who gave the fullest account 
said that after the fish had struck him on the head he 
“looked at heaven” and “saw like a flock of birds 
flying up.” The correspondent from Louisiana only 
states in effect that some fish had been found in boats 
that had been swamped in a high wind. What more 
likely f 

The very nature of waterspouts, unfortunately, ren¬ 
ders exact observation of them almost impossible, and 
hence little is really known about them. But such ac¬ 
counts as there are (a^ for example, in Wenstrom’s 
Weather, Boston: Houghton-MiflUn, 1942. Pp. 323-328) 
suggest that the cone is composed of spray or mist drawn 
down from the doud and that such water os is drawn up 
from the surface of the ocean or lake or river by the 
vacuum—^the only part that might possibly carry fish— 
would not be carried far across the land and could not 
pOBsiblty be mistaken for rain. MUman, in his Meteorology 
(New Yorks Macmillan, 1929. P. 842), says that 
“stories of large quantities of water being carried up 
from the sea Into the douds is pure myth.' ’ 

Bebobn Evans 

Univereity 

Why ts TwKockoiiiy lU-tiqpported? 

Foeberg and Diehl, in “Present status of foreign her¬ 
baria A^d tiraseumt” {Beienee, 1946, 103, 282), make 
eevefal observations whi^ are important to biological 
science and with which mbit botaniste will heartily agree. 
I wleb to comment on only one phase of the problem, 
Wteatibnod by them in these words: “Systematie botany 
turn iradiUi^ been iU-wo^ported.” This is true, and 


it will continue to be true, and deservedly so, as long as 
taxonomists maintain present principles and practieeo. 
Taxonomy is the only branch of science where this Is 
true. 

Bewards are bestowed, in taxonomy, for creating names 
and not for knowledge of the organism named. Smne 
persons have renamed scores, hundreds, and probably 
even thousands of plants which they never saw and could 
not possibly recognize if they did see them, but the names 
so applied must be acknowledged under taxonomic rules, 
either as valid or as synonyms. No stigma or penalty 
whatsoever is attached to the creation of Innumerable 
synonyms. 

Permanent rights are accorded to the creator of a 
name, without regard for the general welfare of scien¬ 
tists. This is true whether the name be vaUd or one 
of the many kinds of synonyms; whether it was based 
on knowledge or ignorance; whether it represented an 
addition to, or merely confusion of, the existing knowl¬ 
edge; and wholly without regard to the inconvenience 
caused to tens of thousands of other workers. When a 
man wishes to patent an idea, under United States law, 
he must submit it to a jury of experts (U. S. Patent 
Office). If they determine that it is sufilciently new 
and different to warrant recognition (patent), he has to 
pay a sum of money to obtain such recognition. After 
all that, he gets exclusive rights for only 17 years—not 
forever. 

Taxonomy has no required standards of preparation or 
fitness, yet its products' may help or harm many. Anyone 
who wishes may name organisms, and the names must be 
recognised forever, either as valid or as synonyms. 
Schoolteachers must be trained and must pass examina¬ 
tions in order to teach even the throe K’s In the rural 
schools. Auto drivers, electricians, plumbers, and public 
accountants must be examined by experts and must ob¬ 
tain a license before they may operate. Dentists, doctors, 
lawyers, and ministers must be examined and certified 
before they can ply their trades. But anyone may apply 
Latin names to orgazusms, and the names autoznatically 
have permanent status in one or the other of two cate¬ 
gories. The products of an ignorant, careless, or dis¬ 
honest tyro may cause untold and continuing labor to 
many others much more able. 

Taxonomy is the only science that openly appeals to, 
and openly rewards, the innate selfishness of man by 
guaranteeing the permanent association of his name with 
the orgaaism^name he coined, whether it be of value or 
not. Cffiemists, physicists, geologists, mathematieians, 
physieians, and philosophers make discoveries and de¬ 
velop theories of immense importance to humanity, but 
we are under no compulsion to attadi their names when 
Teferrittg to such discoveries and theories. Bome^ee 
we do, in the ease of a doxen out of tens of thousands 
(Bogld, Darwin, Einstrin, LaPlaee, Newton), but no 
rule It. What is ^ ytdue of a i^le plant 
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name, out of a milUon ot more, as compared with one 
of these ^rcat products of the human mindf 

These principles and practices of taxonomy have 
created another field of labor, synonymy, fully aa diffi¬ 
cult, more far-reachin|^, and even more expensive, as 
taxonomy, and we are but at the be^nning. Some now 
devote their time to the study of names and never learn 
about plants. All real taxonomists are compelled to 
spend an increasing percentage of their time in the study 
of names, leaving loss and less of their energy for the 
study of plants. Which are the most important to hu¬ 
manity, names or plants f Which are the most important 
to science f 

All of this has been done under a fetish known as 
stabilizing nomenclature. Fosborg and Diehl refer to 
systematic botanycontribution in studies to '^stabilize 
nomenelaturo. ’ ^ I will defy any person to compare the 
successive manuals of botany issued in the last 100 years 
and produce any indication whatsoever that nomenclature 
is being stabilized. If the permanence of patent (prior¬ 
ity) rights to a name never had been aclinowledged in 
taxonomy, wo would have had a stable nomenclature long 
since. As it is, all workers in botany have to lonrn a 
new sot of names for most plants every 25 or 30 years. 
This not only is maddening, but absolutely unnecessary. 

Suppose that we applied such a rule in the realms of 
chemistry, economics, geology, cosmogony, mathematics, 
philosophy, physiology, theology, etc., and had to cite the 
name of the original promulgator of an idea every time 
we mentioned it. Suppose that we always wore finding 
(as we are) that someone just a little earlier had evolved 
what might be claimed to be the same idea. Suppose 
that we had to append the name of the architect or 
builder every time we mentioned a groat structure or 
addressed a letter to a given house or office building. 
If wo did, we would be approaching the futility of the 
situation to which the stupidity and unrealism of taxon¬ 
omists have brought that science. 

If the taxonomic world really believed in, or desired, 
stability of nomenclature, they would have worked to 
achieve it long ago through limiting prior rights to a 
specified term of years or through conserving well-known 
and widely used specific names when they had been in 
such use for 100, 50, or 25 years. This would prevent 
the present disastrous absurdity of letting a few-months 
priority displace names well-known and widely used for 
140 years. 

Caeleton R. Bau. 

XJ. S, Department of Agriculture, Washington, D, C. 

Cancer Research and Benefit to Patients 

It cannot be otherwise but that the tenacity with 
which the practitioners of applied or practical research 
claim omnipotence is matched by the pertinacity with 
which the practitioners of academic or pastime research 
claim holiness. While the former clothe their activity 
with the semantics of utility, their basic motive is, of 
course, the acquisition of material things. And while the 


latter clothe their activity with the semantics of in¬ 
creasing knowledge, their basic motives are, of Course, 
self-amusement and fame. Such camouflage is necessary, 
wo humans being what we are. But the conflict between 
the motives of the two groups is in considerable part 
responsible for what Prof. George Shull so aptly calls 
* ^ the historical phenomenon' * of the * ‘ long interval 
which elapses between the making of a fundamental 
discovery and the general understanding of its importance 
and full realization of its benefits’^ (Science, 1946, 103, 
547). 

Nowhere today is this delay more unhappily evident 
than in the field of cancer rosoarch. The accumulated 
data of Bous, Shope, Coley, Bittner, Strong, Andervont, 
Green, Greene, Williams, Taylor, Forth, Tworably, Cow- 
dry, Biller, Bawdon, Pirie, Stanley, WycofF, Kunitz, and 
others indicate beyond peradventure the path for getting 
at something of practical benefit to the cancer patient 
of the future other than surgery and radium. 

The demonstration that mother’s milk may contain a 
transmissible agent productive of malignant growth—call 
it a vims or whnt you will—is evidence enough of an 
autogenously produced chemical compound type which is 
responsible for that distortion of ordered cell growth 
which results in malignancy and death of the individual. 
Yet whore is the proposal that mothers with family his¬ 
tories of cancer should bo warned against breast-feeding 
their infants? One such I have seen, but this was so 
buried in the literature that its excavation is impossible. 

And where is the proposal that workers acquainted 
with this principle of transmissible agent should get 
together as a team, pool their respective experiences, 
knowledges, and ideas to undertake a concerted, coordi¬ 
nated, cooperative, organized attempt at isolation, identi¬ 
fication, and investigation of the offending chemical 
compound—not separate and alone as they are now 
doing, but under ono roof, in daily contact with each 
other, exchanging results, information, and ideas to the 
sole end of bringing as early as possiblo something of 
practical benefit to the cancer patient? 

It is said that the academic scientists are too egoistic 
to work together, too set in their opinions, too unwilling 
to consider alternatives, too determined on fame. If 
this is BO, they should take a leaf from their confreres 
in industrial research. Here, too, there are able scien- 
tists, working together in both applied and fundamental 
research to bring about results of practical utility. And 
our best brains in physics worked together in organised 
cooperation to produce the greatest destructive agent 
known to man. So why can *t the same bo done construc¬ 
tively to produce deflation of the second greatest seourge 
of human living, namely, cancer? Surely logic, reason, 
common sense, and the call of humanity make such pro¬ 
cedure much to be desired. 

FasDEBiCE; 8 . Hauubtt 
The LanJeenau Hospital Mesearelh Ingtitute 
North Truro, Cape Cod, Massaohusetts 
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Marine microbiology: a monograph on hydrobacteriology. 

Claude E. ZoBell. Waltham, Mass.: Chronica Botanica; 

New York: G. E. Stechert, 1946. Pp, xv + 240. $9.00. 

It is an extremely difticult businosa to organize the 
largo number of scattered studies on the microorganistns 
and microbiological processes of the sea. Work has been 
done by many people whose interests have VH.ried widely, 
and papers in all languages have been published in un¬ 
common journals. Many of the questions raised have 
not been satisfactorily answered. In addition, researches 
in this field seem to develop from the general to the ex¬ 
travagantly minute in an explosive fasliion. A very per¬ 
sistent, almost evangelical temperament is necessary to 
find, sort, and squeeze all of these into a comprehonsiblc 
system. It docs not come easily. 

Dr. ZoBell is one of the few scientists in the country 
who, by experience and interests, can be regarded as 
capable of such a project. Ho has diligently catalogued 
his sources and edited them to the bone. Specialized re¬ 
views of the field have been published at intervals, but 
Marine microhiotogy is the first attempt since Bonecko’s 
digest of 3933 to bring together the whole liternturc. 
The work is complete, and inasmuch as little rosoarch 
has boon published during the past five years, it is vir¬ 
tually an official introduction to new work. 

It is not possible to treat such a large group of sources 
critically, and some may feel that Dr. ZoBell is over- 
zoalous to establish the place of bacteria and other micro¬ 
organisms in the economy of the sea. Oceanographers, 
marine ecologists, geologists, chemists, and applied biolo¬ 
gists have been concerned for a long time with the degree 
to which microorganisms determine the composition of 
waters and sediments, and with their significance in the 
organic food cycles of local areas. The relatively recent 
concentrated microbiological programs under Dr. ZoBell 
at the fleripps Institute of Oceanography and under Dr. 
Waksman at the Woods Hole Oceanographic Institution 
have described the qualitative boundaries of the func¬ 
tions of marine bacteria. It is much more diflScult to 
represent the processes in a quantitative fashion, and 
reading Marine microbiology emphasizes the need for 
studies in this direction if the value of investigations 
in the field as an integrating science are to bo realized. 

The book has been organized about the predominant 
research tendencies. There are chapters on the numbers, 
types, and distribution of organisms; the influence of 
physical and chemical environment; bacterial transforma¬ 
tions of organic matter; assimilation and regeneration of 
inorganic nutrients; parasitic, commensural, and antibiotic 
relations; and sanitary and other practical applications. 
There are also sections on the microbiology of marine 
air, and inland salt and freSh-water lakes. Full biblio¬ 
graphic references are given, and there are subject and 
author indexes, sO that the book is an invaluable source 

CHAftLBS E. Renn 

Woode Sole Oceanographic Institution 


GERMAN FOR THE SCIENTIST 

By Peter F. Wiener, Pb.D-, Foreword aad Addi- 
tiooil SoctionB by Paul Spoerri, Ph.D. Ideally 
itiitable for a textbook of the German languaaa lor 
Btudenta of college chemirtry and physioi, Scien- 
tieta, ehemiats, engineers and technical men will aleo 
welcome ihU new, direct approach that includes a 
bandy vocabulary for greater ease, 

250 pages 1946 $5.50 

ENCyCLOPEOIA OF HyOROCARBON 
COMPOUNDS. Cl to C 5 Vol. i 

Compiled by Joseph E. Faraday. Ph.D. This first 
volume deals with hydrocarbons containing one to 
five carbon atoms. It is presented in a practical 
loose leaf form, permitting the addition of new sheets 
in the annual issue that will be offered every year. 

416 pages 1946 $15.00 

INTRODUCTION TO EMULSIONS 

By George M. Sutheim. This timely volume cov¬ 
ers the ABC of emulsions, discussing the principles, 
properties, methods of preparation and practical ap¬ 
plications In an easy to read, informal manner. 

315 pages Illustrated 1946 $4.75 

ORGANIC REAGENTS FOR ORGANIC 
ANALYSIS 

By Hopkin & Williams Research Laboratory 
Stapf. a text on the use of organic reagents in 
preparing derivatives of organic substances for the 
purpose of identification by melting points. The 
systematic arrangement will be a lime saver for those 
looking for the best method of identifying organic 
compounds. 

174 pages 1946 $3.75 

CATALYTIC CHEMISTRY 

By Henry W, Lohsk, Ph.D. A factual presentation 
of the underlying principles of caulytic phenomena 
and the application of catalytic reactions in industrial 
processes are in this profusely illustrated book. 

416 pages Illustrated 1945 $8.30 

OPTICAL INSTRUMENTS 

By Earle B, Brown, Foreword by James G. Baker, 
Pu.D. A volume thoroughly covering the general 
field of optical instruments. It discloses the basic 
principles of design and function as well as edjust- 
menl of the various common types. 

432 pages Illustrated 1945 $10.00 

VAPOR ADSORPTION 

By Edward Ledoux. A boon to engineers looking 
for a clear understanding and methods of application 
of adsorption phenomena to industrial projects. 

400 pages Illustrated 1945 $5.50 

ORGANIC CHEMISTRY SIMPLIFIED 

By Rudolph Macy, Ph.D. Offers an entirely new 
approach to fundamental principles of organic chem¬ 
istry for one-semester couoge courses. Written in 
such clear, simple, easy reading terms it can also 
be used for self-study. 

431 pages Illustrated 1943 $3.75 

CHEMICAL 

PUBLISHING CO.,INC. 

R6 Court Stfttt Dtpft, 1A Brooklyn 2, N. Y- 
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Physical chemistry for premedical students, John Page 

Amsden. New York and London; MtGraw^HiU, 1946. 

Pp. ix 4- 29S. (Illustrated) $3.50. 

Tho inclusion of physical chemifitry in tlie already full 
curriculum of tho premedical student has necessitated the 
writing of textbooks which can be used in a coarse of 
only one somestor. This book has been written with the 
object of meeting this demand and treats only those sub< 
jects which may be of value to tho promedical student. 
Two admirable features are: (1) the inclusion, as tho 
drat chapter, of a discussion of dimensions and units, 
and (2) a useful correlated list of visual aids at the 
end of the book. The subjects covered are gases, liquids, 
electrolytic and nonelectrolytic solutions, chemical equi¬ 
librium, hydrouium ion, oxidation and reduction, speed 
of reaction, catalysis, adsorption, colloids, and the Don- 
nan equilibrium. Bronsted’s concq)t of acids and bases 
and the hydrouium ion is used throughout the book. 
Suggested experiments wliich may be used as lecture 
demonstrations are frequently given. Tho use of the 
equations developed in the text is illustrated by solved 
examples. A set of problems of increasing dlfdcnlty is 
included at the end of each chapter. The use of cal¬ 
culus is held to a minimum in the derivation of the 
equations, and the mathematical requirements of the stu¬ 
dents are an ability to solve quadratic equations and to 
use logarithms. 

While the scope of the book seems adequate, many 
incomplete or inaccurate statements and discussions have 
been noted. Probably tho most important of these occur 
in the first chapter, on units and dimensions. Zero de¬ 
grees centigrade is defined as the freezing point of pure 
water at one atmosphere pressure without mentioning the 
necessity of the water being saturated with air at this 
pressure; absolute zero is given as -273.13® C. rather 
than -273.16® G.; one calorie is given as equal to 4.187 
joules rather than 4.185 joules; the atmosphere is defined 
in terms of the height of a column of mercury without 
introducing the concept of the measurement being made 
at 0® C.; and no clea r distinction is made between inter¬ 
national and electrostatic units of electricity. Among 
the incomplete and even erroneous discussions which may 
easily lead to gross misconceptions aro those concerned 
with the deviations of real gases from the ideal gas laws 
and with tho critical temperature and critical pressure. 
Other major criticisms concern the statement that the 
equilibrium constants are a function of tho temperature 
only, and the fact that the experiment described on page 
163 does not clearly distinguish between tho effect of 
temperature on the rate of reaction and on the equi¬ 
librium. Also, there is no mention of the assumptions 
made in the solution of such problems as the calculation 
of the hydrouium ion concentration in solutions of a salt 
of a weak acid and a weak base. 

In the opinion of tho reviewer the over-all criticism of 
the book is that too great a simplification has been made 
of the physical phenomena discussed at too great an 
expense of accuracy. However, only the author and 
those who may use this book can resolve this difficulty 
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with respect to the aims of their courses m physleal 
chemistry for preznedioal students. 

Boott E. Wood 

Yale Vniveraity 

Advancing fronts in chemistry, Vot 1: High polymM, 

Sumner B. Twiss. (Hd.) New York: Rekibuld, 1945. 

Pp. 196. (Illustrated.) $4.00. 

In this volume, containing 10 lectures given in 1944, 
aspects of two general problems are covered: the mecha¬ 
nism of building up of the polymer molecule, and tho 
physical properties of high polymer systems as related 
to molecular characteristics. 

Four lectures are devoted to the first subject. A paper 
by E. 0. Pitzor diaousses possibilities of catalytic prepa¬ 
ration of important monomers from hydrocarbons and 
reviews briefly methods of preparation of several indus¬ 
trial catalysts. The inclusion of such material, rarely 
given in a monograph of this kind, is to be recommended. 
W. H. Stockmayer considers the kinetics of polyoondensa- 
tion reactions afid tlm formation of branched and cross- 
linked structures. This chapter should be particularly 
useful to those desiring an insight into ^e physical pic¬ 
ture, principal results, and assumptions made without 
following the calculations in detail. Two articles are 
devoted 40 chain polymerization reactions. The nature 
of the initiation catalyzed by free radicals is discussed 
in detail by C. C. Price. F. B, Mayo's chapter deals 
to a large extent with effects of the medium in solution 
polymerization. 

Polymer solids and concentrated solutions form the 
subject of the other six chapters. Two of these, by 
H. Mark and 8. S. Kistler, rospeetively, contain a gen¬ 
eral description of features common to all chain polymers 
as well as some of those which impart to each type a 
sot of characteristic mechanical properties. The situa¬ 
tion is examined further in an extensive paper by W, O. 
Baker, with particular reference to polyosters and poly¬ 
amides, on the basis of X-ray diagrams, dtelectiie and 
mechanical performance. The behavior of concentrated 
solutions under periodic stress is considered by B. 
Ferry. Detailed attention is given by E. Ott to two 
parameters, the average degree of polymerization and 
the molecular weight distribution, as affecting bulk 
properties as well as thermodynamic and viscosity be¬ 
havior in solution for cellulose esters. The series Is con¬ 
cluded by M. Harris, who discusses the elasticity of wool 
in relation to chemical structure and its modifications 
as produced in the laboratory. 

This monograph can well be recommended to the re¬ 
search worker in other fields and to the practical polymer 
technologist who wishes to familiarize himself with some 
more * * theoretical ’' concepts. Those actively engaged in 
one or the other phase of polymer research will find the 
information presented and the references given very 
useful. 

BoBBRT SllCHA 

Nati<mQl Stsreau of Btandorde, Wasihinffton, J},, €, 


scmwcB 



SCIENCE 

Vol. 103, No. 2686 Fiiday, June 21, 1946 


Physical Thinking and Social Problems 

Gregory Bateson 

Institute Jor IntercuUural StudieSf Neti^ York City 


T he purpose of this communtca- 

TION is to call tho attention of physicists and 
other natural scientists to the fact that their 
Bcientido help is needed in basic research, which must 
precede the solution of many domestic and world-wide 
human problems. It is possible that a small muiiber 
of carefully selected men with experience in the mod¬ 
em handling of natural science problems might, after 
intensive training in psychological and anthropolog¬ 
ical methods, make outstanding contributions in the 
deld of social science. 

In the la.st hundred years physics and chemistry 
have progressed rapidly while social adjustment has 
lagged behind. We social scientists simply do not yet 
have sufficient knowledge to cope with the social prob¬ 
lems created by the wholesale application of the other 
sciences. We ore ahorthanded and overworked. There 
is a mass of basic research to be done, and yet we are 
pressed by real emergency to apply the little Uiat we 
already know. We have not enough basic knowledge 
of the mechanics of individual aspiration and large- 
scale political interrelationships to plan tlio steps 
which must be taken to adjust human societies to the 
availability of atomic weapons. 

Anthropology and the other sciences which deal with 
human behavior are just beginning to feel their way 
toward those concepts which will be nuclear to social 
Boienee—concepts around which the developing science 
will crystallize as physics did around the concepts of 
mass, length, time, energy, etc. We are today in a 
Baconian or pre-Copemioan stage, and yet our prog¬ 
ress in the next few years might bo very rapid. We 
have an enormous mass of collected descriptive mate¬ 
rial and poorly organized hypotheses, and this mass 
is certainly ready to assume new and more rewarding 
shapes the moment a few formative ideas are intro- 
dneed into the system. 

In spite of the dangers inherent in analogic think¬ 
ing, it t^pears that many of these formative ideas are 
going to be akin to the sorts of idea which underlie 
tnntsh of modem physics. Man differs much from the 
an^ties of physical theory. He Metabolizes, he repro¬ 


duces himself, and, above all, he learns. And yet a 
strong case can be made for saying that even such 
protean entities as man and bis communities could be 
profitably studied by scientists trained to elucidate 
the workings of multiple interdependent variables. 
Atoms, astronomical bodies, electric circuits, servo¬ 
mechanisms, and computing machines are the only 
structured entities for which most of the formal 
epistemological problems have been worked out, and 
it is therefore reasonable to challenge the experts in 
the.se fields to try their skill uj)on the most complex 
entities known to exist in our universe, 

It is, of course, impoRsibU* to guarantee them success 
in these more complex fields—no scientist can ever be 
sure that he will solve his problem—but there are in¬ 
dications that tile sort of thinking cultivated by mod¬ 
ern physicists and mathematicians will be applicable. 
This statement may be illustrated by enumerating 
some of tho problems which are basic to all social 
science and some of the limitations which the physicist 
has in common with the social observer: 

(1) The physicist must include the observer and his 
instrument within the sphere of relevance of the obser¬ 
vation. He knows that wliatever characteristic (e.g. 
a velocity) he is measuring, the result can be regarded 
as “relatively objective” only after all relevant char¬ 
acteristics of the observer (his own position and veloc¬ 
ity) have been systematically included. The field an¬ 
thropologist similarly has learned to be aware of his 
own relevant characteristics (types of sensitivity, as¬ 
sertiveness, cultural conditioning, etc.) while he ob¬ 
serves the corresponding characteristics of another 
people. He knows that his own character will systcin- 
atically modify his perceptions and his interpretations 
and that his behavior may modify that of the people 
he is observing. (The case of the biologist is some¬ 
what different. While he is studying the liver of a 
frog, it is not, in general, his own liver which will 
distort his observations. He is not subject to the 
systematie circumstance that his observation of any 
variahle will always bo a function of his own related 
oharootoristics.) 
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(2) The scHskl scientist often has to deal with sys¬ 
tems of reciprocal causation. In their incipient 
stages such systems may give sitrq^le nutocatalytic 
curves, e.g. when the rate of propagation of a given 
political tenet is proportional to the number of con¬ 
verts. But such systems rapidly become inore com¬ 
plicated. The unconverted may become aware of the 
heretics in their midst and may behave in such a way 
ns to reduce the activity of the converts—or they may 
actually stimulate that activity. In any case, wc have 
here a type of system which is familiar to the i.>hy8i- 
eist. He can guess at the signiilennee of any system¬ 
atic change or oscillation in the resulting equilibrium, 
and he knows what questions should be asked about 
the time factors inhereiit in the process.^ 

(3) The social scientist must deal with the problem 
of *‘purt>ose.” In the past, our analyses have too 
often have been phrased in either crudely causal or 
else crudi'ly teleological ternjs. Too often we have 
postulated some sort of Maxwell’s Demon (e.g. the 
^‘ego’^), who should control the switchboard of the 
central nervous system, and then we have attempted 
to analyze this creature’s character. Within the last 
few years it is mainly from the electronic physicists 
and mathematicians that we have obtained clues which 
will probably resolve the dilemma between crude 
causalism and teleology. It now appears that all self- 
correcting behavior and possibly all typo.s of learning 
must be based on circular or feed-back” systems such 
that effects of behavior at a given moment ar<* fed 
back to modify the causal system which will shape 
behavior at a later moment (A. Rosenblucth, N. 
Wiener, and J. Bigelow, Phil. Sci., 1943, 10, 18). 
The whole of our teleological phrasings must now bf* 
revised, and new and more searching questions must 

1 For lumlyHls of sywterns of thin kliul, Q. Bftteson’H 
Navert (CnmhrUlgo pnlv. Pre»fl. 1986, CUap. XIII) ami L. F. 
UU'bnrdNon’a “GoneruUisf'd forolcn polUIca" J, pat^chol. 

Monoffr,, 19H9)- It Is worth caUlnj; speelnl attention to this 
pnpiT in which a physlolst has made important contributions 
to the social ROiences. 


be aaked of all apparently adaptive behavior. Many 
of these questions will be of kinds which occur most 
easily to minds trained in modern physics. 

(4) Recorded human behavior is significant only 
when the record includes the context. For example, 
stamping the foot can only be rated as “assertive” 
in a certain type of context. But wc still lack any 
satisfactory system for clasaifyiiig such contexts. A 
beginning has been made in this field by application 
of topological analysis (Kurt Ijewin) to the temporal 
" and spatial relations of preceding and expected events. 
It has further been argued that acquiring greater 
facility in learning in a particular type of context, 
learning to learn, may be equated with learning 
to “expect” this type of context. This would imply 
that learning to learn (deutcrolearning) is etiuivalont 
to the process of character formation. Further ad¬ 
vances in the field of character formation and the 
classification of contexts could be expected from 
mathematicianB and designers of computing machines, 
who handle problems of this order. 

This aeries of examples could be multiplied almost 
indefinitely by referring to such matters as; condi¬ 
tioned reflexes, goal gradients, rote learning, inter¬ 
pretation of psychological tests, interpersonal rela¬ 
tions, systems of value and conflicting incentives, 
systems of libidinal symbolism, and problems of social 
nmnipulaiion. In all of these fields the first steps 
have been taken toward logioomathomaticol analysis. 

Enough has been said to indicate that the social 
sciences have plenty of work for physicists and otlier 
natural scientists to do. In conclusion, it is worth 
stressing that “Uie elimination of war as a means of 
settling international differences” is a project re¬ 
quiring basic and applied researoii ranging from 
learning experiments on rats, through comparative 
studies of simple com muni ties, up to analysis of the 
most complex phenomena of contact between contrast¬ 
ing cultures. 


Scanning Science — 

At a recent meeting of the Board of Regents of the University of Michigan reductions 
were made in some of the salaries, and several instructors ware dismissed. A resolution was 
adopted that where any department has two or more full professors, only the senior by date 
of appointment shall at any time receive a salary of more than $2,500. Ifaw and medical 
professors, if they practice their respective professions, are to receive $2,000, and if they do 
not, $2,500. The psychological laboratory has been discontinued for one year. 


—12 June 1896 
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In vivo studies. Acute toxicity of 2-aulfanilamido- 
5'Carboxyt}ua£ole in xnioc gave the following results: 
by oral administration, LD50, 8.0 grams/kg.; intraperi- 
toueal, LDftu, S.O-G.O grams/kg.; subcutaneous, LD^o, 
8.0 gi'ams/kg. The chronic toxicity studied in mice, 
rabbits, and dogs was found to be much less than that 
of the readily absorbed Bulfonamidcs and sulfaguani- 
dine and comparable with succinylsulfathiazole. 

Studios on the absorption following oral adminis¬ 
tration were carried out in mice, rabbits, dogs, and 
men. Blood levels obtained in all species were low 
(e.g. in man given 0.25 grams/kg./day for five days, 
the maximum blood level was less than 1.0 mg. per 
cent). 

Absorption and excretion studies in man revealed 
that from 3 to 11 per cent of the 2-8ulfanilamido-5-car- 
boxythiaxolc administered orally was excreted in the 
urine, the average being 6.1 per cent. 

The effect of the compound on reducing the num¬ 
ber of eoli in the feces of dogs and man was very 
striking. Comparison of the data with those of Poth, 
et al. (.?) indicates that 2‘Sulfanilamiclo-5-carboxy- 
thiazolo reduces the number of coli more rapidly and 
at a lower dose level than either succinylsulfathiazole 
or phthalylsulfathiazole. In a study of more than 
200 patients on succinylsulfathiazole therapy, Poth 
and his co-workers found that 38 per cent showed less 
than 1,000 E. coli/gram of wet feces within three days 
of treatment, and that 79 per cent had less than this 
number within five days of treatment and 93 per cent 
within seven days. Poth explained that the remain¬ 
ing 7 per cent failed to respond to therapy within 
Seven days because of some condition interfering with 
the action of the drug. The dosage used by Poth 
consisted of 0.25 gram/kg. of suecinylsulfutluazole 
as an initial dose, followed in four hours by 0.26 
gram/kg. daily, divided in six equal amounts and 
administered at four-hour intervals. Although the 
number of subjects on 2-sulfanilaraido-5-oarboxythia- 
zole was small, it is worthy to note that the most 
rt'fraclory case studied bad less than 1,000 coli/gram 
of feces within 48 hours of treatment at the same 
dosage employed by Poth, One subject, given one- 
half the dosage, showed less than 10 coli/gram of 
i'eces within 48 hours of treatment. With two sub¬ 
jects on 0.26 grara/bg. daily, omitting the initial 
dose of 0,25 grom/kg., a count of less than 1,000 
coli/gram of feces was obtained within the first 24 
hours of therapy. At the end of the second day, both 
counts were below 10 coli/gram of feces. Thus, in 
each of the fom* instances where 2-ftulfanilamido-6- 
carboxythiazole was administered in doses either equal 
to or decidedly less than that employed by Poth for 
succinylsulfathiazole, coli counts of less ^an 1,000/ 


gram of wet feoes resulted within two days of treat¬ 
ment. 

In an independent clinical study of the compound, 
Harris and Finland (2) report findings that are in 
general agreement with these. They used the drug 
in treating cases of bacillary dysentery and state that, 
in the amounts given, it is poorly absorbed and that, 
as far as could be determined it is non toxic. They 
found the drug to be effective in the cases of dysen¬ 
tery studied and state that it may deserve a place 
with the other drugs used in enteric infections and in 
bowel surgery. 

Extensive clinical trials at a number of medical 
C4?nters are now in progress which will establish the 
value of 2-su]fauilamido-5-oarboxythiazole relative to 
that of other drugs used for intestinal antisepsis. 
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Pectoral Girdles t's. Hyobranchia in the 
Snake Genera Liiotyphhps and 
Anomalepis 

Rosemabt Warner 
The University of Eochosier 

The Serpontes have always been considered to 
differ from all other rei)tilee in having lost the pec¬ 
toral girdle completely. Recently, however, Dunn and 
Tihon (I) reported the discovery of a shoulder girdle 
in a primitive burrowing snake, IMHyphiops albitos- 
tris. This report seems to warrant further investigit- 
tion before the interpretation of this structure can be 
accepted or rejected. 

The specimens studied are, in part, the same as 
those need by Dunn and Tiben. Two specimens of 
lAotyphlops albiroatris stained with alizarin red and 
cleared in glycerine were obtained from Dr. J. A. 
Tihen. Mr. K. P. Schmidt provided a stained speoi- 
men of Anomalepis dentatus. Finally, one specimen 
of Anomalepis aspmosus, used for gross dissection, 
was loaned by Mr. A. Loveridge. The writer is greatly 
indebted to these authorities for providing the neces¬ 
sary material. . 

Anomalepis, which ijs considered a close relative of 
lAotyphlops, possesses the same stmetnre Dmm 
and Tihen described in lAotyphlops, It is here con¬ 
sidered valid, therefore^ to apply findings in the 
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former g:enas to lAotyphlops and to the problem 
originally poaed by it. 

Dnnn and Tihen present evidence to show that (1) 
a structure at the anterior end of the trachea ia the 
hyobranchial apparatus and that (2) a more posterior 
element is a vestigial pectoral girdle. The present 
author believes that there is other, almost incontrover* 
tible evidence that an alternative explanation sug¬ 
gested but not adopted by Dunn and Tihen ia the 
proper one: that the anterior element is the cricoid 
cartilage of the larynx and the posterior element the 
hyobranchial apparatus. 

The posterior element of Dunn and Tihen was 
found by gross dissection in a specimen of AnomaUpi» 
aapinosus measuring 178.4 mm. in total length. The 
anterior portion of the structure is extremely super 
ficiol, while the posterior parts are foimd imbedded 
progressively deeper in muscle. The structure is 
thread-like and shaped roughly like an M whose legs 
have been bent back upon themselves. It ia situated 
3.6 mm. posterior to the tracheal opening. The an¬ 
terior horizontal part is 1 mm. broad and depressed 2 
mm. medially. On either side it curves posteriorly to 
form two somewhat divergent posterior processes. 
These extend posteriorly for 1.3 mm., at which level 
they are 1.9 mm. apart, and then recurve sharply to 
assume an anterior course parallel to the posterior 
processes and separated from them by mm. The 
anterior course can be seen for only .6 mm. in this 
specimen, although in the stained specimen it can bo 
seen to extend as far forward as the level of the 
central depression in the horizontal portion. The 
extreme thinness of the apparatus probably accounts 
for the difficulty of demonstration by gross dissection. 

M. geniohyoideuB, M, sternohyoideus, M. omohy- 
oideus, and M. hyoglossus are the muscles which 
Gnanamnthu (.?) describes aa having attachments to 
the ophidian hyobranchial apparatus. M. geniohy- 
oideus has its origin on the mandible and its insertion 
on a median raphe, the basihyal and the anterior bor¬ 
ders of the thyrohyals (= posterior cornua of the hyo~ 
branebium). M. sternohyoideus and M. omohyoidcus 
have cutaneous origins, and have insertions on the 
tbyrohyals. M. hyoglossus has its origin on the hind 
end of the posterior cornua of the hyoid and passes 
forward to form the greater part of the musculature 
of the tongue. 

In Anomalepis Mpinosus all the above muscles arc 
found attoehed to the structures mentioned. M. 
geniobyoideus originates on the mandible and inserts 
on the anterior and anterolateral borders of the 
horizontal portion and posterior processes of the 
structure. M. atemobyoidcus inserts on the posterior 
border of the horizontal portion and on the median 
aiiif ace of posterior proeeeaea. Zt extends caudad 


to a cutaneous origin. The two remaining muscles— 
M. omohyoideus and M, hyoglossus—are attached to 
the portion of the posterior process where it recurves 
nharply and extends anteriorly. M. omohyoideus in¬ 
serts on the posterior margin of the bend and runs 
posterolatemlly to its cutaneous origin. M. hyoglos¬ 
sus has its origin on the anterior margin of the bend 
and runs anteromedially; its right and left divisions 
converge anteriorly and join each other at the level 
of the horizontal portion of this element. At this 
level the two divisions of the M. hyoglossus are firmly 
bound together by connective tissue and form, with 
the M. geniogloBHUS, the bulk of the tongue musoula- 
ture. 



The laryngeal apparatus of serpents consists of 
dorsal paired arytenoid cartilages which are nar¬ 
rowly continuous posteriorly with tlie cricoid cartilage. 
Edgeworth (,2) cites as exceptions the genera Boa and 
Python in which, according to him, the arytenoids 
articulate with the cricoid instead of being fused with 
it. The cricoid cartilage is a single structure having 
a striking A-shaped anterior extension on the ventral 
surface and a more posterior and smaller A or con¬ 
figuration on the dorsal surface of the larynx. The 
cricoid Oartilugo extends posteriorly and is fused on 
cither side with a variable number of tracheal rings. 

Although the arytenoid cartilages cannot be dis¬ 
cerned in the stained spocimens of Liotypklops aZbt- 
rostrin, the cricoid cartilage is distinct. It is the an¬ 
terior element which Dunn and Tihen interpreted as 
the hyobranchial apparatus. This cricoid cartilage is 
in the usual position and has the structure typical of 
all ophidians. It should be regarded as such. 

The combined existence of byoidean muscular at¬ 
tachments on the posterior element and the demon¬ 
stration of typical cricoid form of the anterior ele¬ 
ment indicate that the oonoept of a pectoral girdle in 
lAotyphhp^ and AnowoZapw, intriguing though it is, 
should be discarded. The structure incorrectly inter- 
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preted as a girdle should rather be regarded as a 
Jjyobranchial apparatus. It is different front any 
other hyobranchium ever recorded in snakes, but not 
different enough to cause concern regarding its iden¬ 
tity. A further discussion of its significance is re¬ 
served for a later paper. 
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Interrelations Between Choline, 

Betaine, and Methionine^ 

H. J. Almquist 

E, Booth Companyf Inc,, Emeryville, California 

In nutrition there arc many cxajnples in which one 
dietary component reduces the required intake of an¬ 
other which is necessary to maintain normal life. 
Among these examples two principal classes may be 
distinguished: 

Claims 1, Substances which act as precursors for a 
physiologically nMpnred substance, permitting a syn¬ 
thesis of the required substance to any extent neces¬ 
sary. A few examples of this class are: (a) the 
several vitamin A-active carotenoids which are pre¬ 
cursors for vitamin A ; (b) methionine as a precursor 
of cystine; and (c) dimethylethanolaniine in replacing 
dietary choline. 

Class 2. Substances which may assume or diminish 
certain, but not all, functions of a required nutrient 
and which are nol. related to the required nutrient as 
a precursor or complete substitute. Examples of this 
class are: (a) the well-known effect of fat in reducing 
I he requirement for thiamine; (b) the similar effect of 
Ca and P on vitamin D, especially in the fowl; and 
(c) the value of dietary cystine in reducing the 
necessary methionine level. 

These two classes do not include other tyj)es of sub¬ 
stances which affect the stability, absorption, trans¬ 
port, and utilization of nutrients and for which there 
already are specific and descriptive designations such 
as antioxidants and pro-oxidants, poisons, carriers, 
enzymes, etc. In the present discussion the term 
“sparing action^’ is reserved for examples as in Class 
2 , to the first of which it was applied quite some years 
ago (7). 

In examples of Glass 2, the “sparing” substance is 
able cither to ( 1 ) partially reduce the need for, or 
(2) provide some, but not all, of the biological func- 

1 CoDdoDflcd from an addrosB UellTored at AAAS OlbHon 
Inland Ri*aoaroh Conferonevs, 19*15. 


tions of the “spared” compound. It is characteristic 
of these examples, in contrast to those of Class 1, that 
the replacement does not continue to be effective as 
the intake of the spared compound decreases, but often 
becoJnes sharply limited. In other words, a significant 
quantity of the spared compound must be present in 
order that a sparing action may become evident. 

In dogs, fat may spare no more than approximately 
two-thirds of the thiamine requirement (4), In pro¬ 
moting calcification, Ca and P are interchangeable 
with vitamin D over a considerable range, yet all the 
vitamin D cannot be rej>laced by Ca and P without 
incurring additional symptoms of vitamin D deficiency 
(8, 19). Steps in the biological synthesis of cystine 
from methionint! and other precursors have been 
demonstrated and reviewed in considerable detail (d). 
The reversal of this proce.ss does not lake place, how¬ 
ever, since a definite minimal level of methionine, 
which cannot be reduced further by surplus amounts 
of cystine, is needed both by rats (24) and by chicks 

In the rat, choline synthesis from betaine or methio¬ 
nine proceeds readily, i.e. the known symptoms of 
choline deficiency may be relieved by using sufficient 
of these substitutes (5, 10, 21). On the other hand, in 
the chick, choline synthesis is extremely limited. 
Methionine does nut replace choline in chicks {9, 11, 
13, 20) or in turkeys {12) for preventing perosis 
when the deficiency of choline is severe. A similar 
statement may be made for betaine in the case of 
severe choline deficiency (J, 13, 15,16). Synthesis of 
choline in the chick may evidently take place from 
dimetbylaniinoethanol, which promotes growth and 
prevents perosis, but the total synthesis fails some¬ 
where in the stages leading to this compound {14). 

Chicks grew very slowly on a purified diet which 
involved a combined severe choline and partial 
methionine deficiency {1, 9). Upon the addition of 
methionine, the chicks made improved gains which 
reached a plateau at about two-thirds normal rate. 
It is noteworthy that the effw,! of methionine was 
definitely limited and, with respect to the choline re¬ 
quirement, probably consisted of the provision of 
methylating capacity but no extensive synthesis of 
choline. In the presence of ample choline and cystine 
and a partial deficiency of methionine in the basal 
diet, improved but limited growth rate was again ob¬ 
served. The evidence suggested that the methionine- 
ay)aru)g actions of cystine and choline were additive 
under the experimental conditions. 

With other sources of labile methyl (methionine and 
betaine) present in the diet not more than 0.02 per 
cent choline was needed to support a two-thirds opti¬ 
mal rate of gain. Any choline synthesis which may 
take place in the chick is probably less than this figure, 
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or not more than 10 or 20 per cent of total require¬ 
ments. In a recent study, evidence has been produced 
that the choline requirement of the chick for any given 
rate of growth on a homocystine-supplcrnented diet 
was approximately two-thirds replaceable by betaine 
(j/7). For optimal gains, chicks required close to 
0.00 per cent betaine-irreplaceable choline and 0.14 
per cent replaceable cJioline in the diet. This figure 
of 0.06 per cent irreplaceable choline is ir» agreement 
with an approximate figure of 0.05 per cent found in 
the presence of surplus methionine or methionine plus 
betaine (.7). 

Arsenocholine is an analogue of choline which does 
not methylate homocystine in the rut (18) or chick 
(J); however, it is cifective in lipotropic activ'ity and 
phospholipid synthesis (2^, 1?.?) and will promote 
growth and prevent choline-deficiency perosis in the 
chick (/, 75). Arsenocholine ai>parenlly repbices 
choline for all the functions mentioned except for that 
of methylation. 

The sparing action of arsenocholine on choline in 
chicks was very distinct, although definitely limited. 
It is significant that while the cboline-sparing effects 
of betaine and of methionine were not additive to each 
other, being of the same nature, Le, methylating ca¬ 
pacity, the effect of either one was qualitatively addi¬ 
tive to that of arsenocholine (7). 

A chick diet which is only mildly deficient in choline 
(0.08 per cent) and approximately adequate in 
methionine and cystine may be improved for growth 
and perosis prevention by the addition of betaine or 
methionine (76'). In such a diet the effect of 
methionine and betaine additions may be explained 
by assuming that both supplements assisted the choline 
in a methylating capacity, thereby augnienting the 
supply of choline available for growth and perosis pre¬ 
vention. In other diets in which the choline level 
(0.03 per cent) was less than the level of essential 
choline, very litUe, if any, improvement was noted 
from methionine or betaine additions. In every case, 
choline additions elicited strong responses (J6). 

A choline deficiency, like that of many other nu¬ 
trients, is physiologically a multiple deficiency. This 
is due to the highly varied functions of choline, such 
as tissue and lipid synthesis, lipotropic action, methyl¬ 


ating action, and perosis prevention. Viewed from 
this standpoint of a multiple deficiency, it is more 
comprehensible how a compound which can provide 
only a part of the several functions of choline may 
still exert a sparing action by releasing residual cho¬ 
line for its other functions. 

The results reviewed above furnish illustrations of 
the principles of the sparing action, which may be 
briefly summarized as follows: 

(1) A sparing action takes place when a nonpre- 
cursor compound furnishes or reduces a portion, but 
not all, of the physiological functions of a required 
nutrient. 

(2) While operating in the relief of one of theB<! 
deficiencies, the effect of the sparing substance becomes 
limited or may even be nullified if additional deficien¬ 
cies come into play. 

(3) If several substances can be added which re¬ 
lieve additional deficiencies, the individual sparing ac¬ 
tions may be cumulative, at least in a qualitative way. 
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Scanning Science — 

Lord Kelvin's jubilee as professor of natural philosophy in the University 
of Glasgow was celebrated 15 and 16 June at Glasgow. On the sixteenth 
Lord Kelvin addressed a group of delegates from England and foreign uni¬ 
versity bodies. 
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Science Legislation 


Forum 

This forum is arranged from material selected by the editorial staff from 
testimony given on 28 and 29 May before the Subcommittee on Public Health 
of the House of Representatives Interstate and Foreign Commerce Committee. 

Science has been endeavoring to keep up to date with In the same issue Howard A. Meyerhoff pointed out 


the current developments in the Congress related to 
science legislation. The equivalent of almost three regu¬ 
lar issues has been devoted to this subject since 1 
January. 

Readers of Science were informed for the first time on 
7 June that a bill proposing a National Science Founda¬ 
tion had been introduced into the House on 15 May and 
hearings before a subcommittee had been held on 28 
and 29 May. Since this new bill, H.R. 6448, was based 
on the older Senate Magnuson Bill and not on the com¬ 
promise Kilgore-Magnuson Bill, S. 1850, Watson Davis 
was caused to remark that the new bill seems to divide 
again those scientists who favor some kind of Federal 
support for research. 

Why H.R. 6448 Is the Better Bill 

Homer W. Smith 

New York University 

. . . Despite the preponderant testimony from sci¬ 
entists and those experienced in scientific affairs in 
favor of tile Magnuson Bill, this bill remained in ad¬ 
ministrative disfavor. At the conelnsion of the [No¬ 
vember] hearings it was clear that the essential prin¬ 
ciples for the preservation of the freedom of science, 
so strongly urged by all of Dr. Bush’s committees, 
were in danger of being completely submerged in 
favor of ptditical control. There was strong opposi¬ 
tion to scientists having anything more than a nominal 
voice in determining the policies of the Foundation. 
It WU.S pre.sumed that the top scientists of the country 
would give generously of their time to act on an ad¬ 
visory committee which had neither authority nor 
responsibility. It was clear, in short, that the phi¬ 
losophy of the Foundation was to be one appropriate 
to war mobilization and government direction, and not 
one appropriate to the peacetime development of sci¬ 
ence by experienced civilian scientists. 

On 14 November a number of scientists met under 
the chairmanship of President Isaiah Bowman, of The 
Johns Hopkins University, to discuss the progress of 
this legislation. At that time it appeared that the 
essential principles for the preservation of tlie free¬ 
dom of science and the protection of the National 
{Contimted on pa^e T28,) 


that the introduction of the new bill was a definite threat 
to the establishment of a National Science Foundation 
during this session of Congress and implied that it might 
be necessary to go through the whole process of com¬ 
promising the opposing factions all over again. 

In order that our readers may be better informed with 
regard to the issues, the views of Dr. Homer Smith, 
speaking for the Committee Supporting the Bush report, 
and the Secretary of Commerce, Henry A. Wallace, are 
presented here, together with a statement from Dr. 
Meyerhoff outlining his position as executive secretary 
of the American Association for the Advancement of 
Science. The statements of Dr. Smith and Secretary 
Wallace are somewhat abbreviated. Dr. Meyerhoff'a 
statement was written expressly for Science. 

Why S. 1850 Is the Better Bill 

Henry A. Wallace 

Secretary ^ Commerce 

... In my opinion S. 1850 eombinet^ the beat fea¬ 
tures of S. 1285 and S. 1297 as well aa a number of 
additional desirable provisions which grow out of the 
expert testimony presented at the bearings. B. 1850 
is in accordance with the President’s recommeudationa 
on science legislation; H.R. 0448 is in eonfiiot with 
those recommendations on several important points. 

J believe that the following provisions of H.R. 6448 
are particularly undesirable: 

(1) The bill provides that the powers and duties of the 
National Science Foundation shall be exerciaed by a part- 
timo administrative board of nine members appointed by 
the President with the advice and consent of the Senate. 
This is substantially the same administrative arrangement 
us in the original Magnuson Bill in the Senate, S. 1286. 
A slight compromise has been made, however, by provid¬ 
ing that the Director of the Foundation shall be ap¬ 
pointed by the President from nomination by the Board, 
in place of the original provision for a Director appointed 
by the Board. Since all powers of the Femndation rest in 
the Board, this compromise is more apparent than real. 
As I stated in my testimony on the Senate Bills, 1 am 
strongly opposed in principle to turning over public fane" 
Uons and responsibilities, and especially the power to ailo- 
cate public funds, to a part-time board of private eitiaeai. 
1 am in oomplote agreement with the President’s poidtloh 
{Continued on page 
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Why I Am Biased in Favor of S. 1850 

Howard A. Meyerhoff 

Executive Secretary, AAAS, Wadmtpon, D. C 


For several months 1 have been reporting news on 
science legislation in the pages of Science, and 1 have 
ventured to add current editorial opinions which were 
prompUid by the news. Some of the opinions ex¬ 
pressed were sharp, and it was anticipated that they 
would evoke protests. They did. The volume, if not 
the vigor, of the protests has been small, and they 
usually accuse the writer of bias. This is tlie reason 
fur choosing the title of this article, which is partly a 
reply to those critics, but which, it is hoped, will also 
add something new to the issues under debate. 

In early October 1946, several hundred scienti.sts 
returned questionnaires circulated through the AAAS 
Council. Over 90 per cent believed that a National 
Science Foundation should be create<l. OlBoially, as 
executive secretary of the Association, J thereupon at¬ 
tempted to convert this belief into legislation. Several 
elementary principles had to serve as guides: 1) such 
legislation must meet the high standards of the scien¬ 
tific professions and be acceptable to a decided major¬ 
ity of scientists; 2) it had to be acceptable to the 
Senate couimitteeH sponsoring the legislation and at 
least to a bare majority in Congress; 3) it had to be 
acceptable to the Executive Branch of the Govern¬ 
ment or face a veto. 

These principles are so self-evident that they should 
not need stating, but they have been violated by those 
who clung so long and so obstinately to S. 1285; by 
those who believe that S. 1777 is the ideal bill; and by 
those who currently insist that II.R. 6448 embodies 
everything scientists should want. It would make no 
difference whether any of these bills is better than 
S. 1850 from some special point of view—the great 
majority of scientists do not think so. Support of 
any of these other bills at this time violates the first 
principle; and fur^er, as Senator Saltonstall em¬ 
phatically stated in an address delivered in Washing¬ 
ton on 12 June, it creates the impression of dissension 


oi expressed in a letter from the Pirector of the Bureau 
ol the Budget to Pr. Vannovar Bush that in order to make 
the Foundation effectively responsible to the President 
and the Congress it should be beaded by a director ap¬ 
pointed by the President, who should have full adminis¬ 
trative responsibility for the operation of the foundation 
and it$ several divioLons.'* 

(Si) 6448 does not provide for a Division of Bocial 
Seienees, but permits the Board to estabUidi such a divi- 
sioit Nor does the bill provide specifically for acholar- 
hhipB attd fellowships in the social sciences. In my opin- 


among soientiets, and dissension is the precursor of 
legislative defeat. 

I pai'ticipaled in most of the conferences which 
prec^nled the formulation of S. 1720 and the ultimate 
adoption of B. 1860. On the administrative side S. 
1850 is the only bill which meets with the approval of 
experienced legislators. 

1 witnessed the agreement of the chairman of the 
Committee Supporting the Bush Report that S. 1850 
meets the basic administrative requirements of that 
group. 

I heard the Commissioner of Patents assert that the 
bill involves no patent reform or changes, and in- 
dustrialists should agree that the systematization of 
patent procedure in government departments and bu¬ 
reaus for which S. 1850 provides is desirable. 

I was present on the two occasions when the patent 
provisions were alter<‘d to give full protection to the 
rights and interests of manufacturers and industrial 
laboratories. 

I witnessed, with regret and protest, acceptance of 
limitatiojis on social science, imposed by the Com¬ 
mittee Supporting the Bush Report, although two- 
thirds of the scientists who participated in the AAAS 
poll favored inclusion of the social sciences. 

There is thus embodied in S. 1850 the most careful 
consideration of every controversial point and the 
most effective and acceptable solution of each and 
every issue. Two hundred thirty-two members of the 
AAAS Council, which includes representatives of most 
of the 196 organizations affiliated with the AAAS, be¬ 
lieve that this is so; only 10 are sufficiently fearful 
of political control of science to have voted against 
support of S. 1850. So long as this proportion wants 
a National Science Foundation, I am strongly biased 
in favor of the only bill which has given thought to 
every issue and alone makes an earnest effort to meet 
minority needs and objections—S. 1850. 


ion the meluBion of the social sciences is too important 
and fundamental a question to be left to the discretion 
of the Board and is a proper subject for determination 
by the Congress. I urge that a Division of Social Sciences 
l>e incorporated in the legislation itself. 

Both branches of science contribute to national defense 
and to the general welfare and are, therefore, deserving 
of Federal support. Moreover, it is generally recognised 
that the social aeienees, which are relatively young, have 
in many respects not reached the high stage of develop- 
(Continmd on page 729,) 
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A United Front for S. 1850 

Robert Chambers 

Union of Biological Sciences 


Now developments are appearing which go far 
toward endangering enactment of S. 1850. And it 
is this bill which combines those provisions of the 
original Kilgore aiid Magnuson Bills meeting the ap- 
proval of the great majority of scientists in this coun¬ 
try. The AAAS Council at the St. Louis meeting 
voted 223 to 10 in support of the bill. Moreover, the 
Committee Supporting the Bush Report published a 
statement (Science^ 1946, 103, 558), as an appeal to 
Congress on behalf of the 5,000 scientists who had 
signed the letter to the President favoring the Mag- 
nuson Bill, saying that the Conunittee endorsed the 
combined Kilgore-Magnuson Bill, S. 1850. This ap¬ 
peal, w'ith the 5,000 endorsements, was mailed to the 
President and Congress on 23 April 1946. S. 1850 
was approved by a majority of the Senate Committee 
on Military Affairs and has been on the Senate caL 
entlar since early April of this year. 

Of the two disturbing factors which have recently 
appeared, one is the ^^Minority Views of the Senate 
Committee on Military Affairs,” presented by Mr. 
Bridges and signed by Senators Austin, Bridges, Wil¬ 
son, Revercornb, and Hart. This document (Calendar 
No. 1153, Report 1136—Pt. 2) can be obtained from 
the Government Printing OflBce. It attacks several of 
the provisions in the constitution of S. 1850. It claims 
that the state responsibility of education and learning 
will be brought under the domination of the Federal 
Government, and that the proposed administrator will 
be a veritable Czar of Science. It is fearful of the 
strain entailed on the already dangerously overbal¬ 
anced budget of the Nation, citing as an example of 
climbing costs that Federal research in 1940 amounted 
to $70,000,000 and by 1944 was $700,000,000! The 
absurd criticisms make one wonder regarding the in¬ 
telligence of the writer of the ^‘Minority Views.” 

The other disturbing factor is the appearance of 
a new bill, H.R. 6448 (also obtainable from the Gov¬ 
ernment Printing Office), sponsored by Representative 
Wilbur Mills. This is actually a revision of the 
original Magnuson Bill calling for a Board appointed 
by the President assisted, I understand, by the Na¬ 
tional Academy of Sciences. In a report which ap¬ 
peared in the New York Times, 29 May, the state¬ 
ment is made that the House Bill 6448 is expected 
to supersede S. 1850. H.R. 6448 attempts to reduce 
governmental supervision to a minimum; it seriously 
restricts provisions for a Division of the Social Sci¬ 


ences; it eliminates mandatory geographical distribu¬ 
tion of funds to state-supported and land grant col¬ 
leges, whereas S. 1850 provides for a more thorough 
distriliution of funds throughout the country than we 
have at present; it eliminates provisions affecting the 
Government’s patent policy w^hich, in S. 1850, has been 
approved of by those competent to do so. In brief, 
H.R. 6448 again presents us with a sort of bill al¬ 
ready objected to by many who were critical of the 
original Magnuson Bill. On the other hand, it elimi¬ 
nates those features which were deplored by the Com¬ 
mittee Supporting the Bush Report in their recent 
.statement purporting to be an appeal to Congress to 
enact S. 1850. 

H.R. 6448 again opens up the controversy between 
scientists who had taken sides for and against the 
Kilgore and Magnuson Bills—a controversy which we 
had hoped had been settled by a combined bill ac¬ 
ceptable to the greatest possible majority. A still 
worse feature is that hearings were held in Washing¬ 
ton on 28 May at which Isaiah Bowman, chairman 
of the Committee Supporting the Bush Report, and 
others of the same Committee presented testimonies 
in favor of the bill. The impression given was that 
their testimonies constitute the opinion of scientists 
at large. Why was the Committee appointed by the 
Council of the AAAS at St. Louis in March not 
brought into the testimony? The testimony appar¬ 
ently did not include those who were active in revising 
the Kilgore Bill. 

From the 3 May statement made by the Committee 
Supporting the Bush Report, wc read: 

We believe that the creation of a National Science 
Foundation to support fundamental scientifle research 
and the education of scientists is of the utmost impor¬ 
tance for the health, security, and welfare of the nation. 
, . . Believing the matter to be of great urgency , . . 
we endorse this bill and appeal now to the Congress as 
a whole to create a National Science Foundation by the 
enactment of S. 1850. . . . 

Now a few influential members of this Committee 
appear to be in favor of something which will hamper 
the very stand the Committee took in the statement 
just quoted! Senators and Congressmen may intro¬ 
duce difficulties concerning S. 1850, but, at least, the 
scientists should be unified in the support of a single 
bill. The one bill which has the widest support is 
S. 1850. 



Neu>s and Notes 


A discussion of national scuince legislation^ under 
the auspices of the Washington Association of Scien¬ 
tists, was held in the Commerce Department Audi¬ 
torium in Washington, D. C., on the evening of 12 
Juno, Phillip N* Powers presiding. Featured on the 
program were addresses by Leverett Saltonstall, Seu- 
aUu* from Massachusetts,; Roy K. Marshall, director 
of the Pels Planetarium, Franklin Institute; and How¬ 
ard A. Meyerhoff, executive secretary of the American 
Ajssociation for the Advancement of Science, All of 
the participants spoke in favor of S. 1850, pointing 
out that thLs bill represents a re^usonable cornpnunise 
in the matter of creating a National Scumce Founda¬ 
tion, and urging that scientists present a united front 
in order that such legislation might be passed at th<» 
earliest ])ossible time. 

E. Harold Hmman has just returned to tl»e Ten- 
nessce Valley Authority, H^^altb and Saftdy Depart¬ 
ment, as chief of the Division of Malaria Control. 
For the past four years h(3 was Chief of Party of the 
Institute of Inter-American Affairs, Health and Sani¬ 
tation Division, the first year in El Salvador and the 
last three years in Mexico. Prior to his departure 
from Mexico he received the Eduardo Liceagu medal 
from the Government of Mexico for eminent contri¬ 
butions to public health. 

M. Tchou-Su, Institute de Biologic, 393 Route Fer¬ 
guson, Shanghai, China, is badly in need of reprints, 
especially in the field of experimental embryology. 
He WHS associated with E. Bataillon, at the University 
of Montpellier, Prance, for several years and has pub¬ 
lished extensively. 

Hood Worthington, who has been on assignment 
for the last three years at the Hanford Engineer 
Works, which the Du Pont Company formerly oper¬ 
ated for the Government, has been appointed assistant 
director of the recently organized engineering research 
section* Rayon Technical Division, of Du Pont, 

Ch. Jogeux, French parasitologist at the Institut 
de Mddecine ot de Pharmacie Golonialcs, Universite 
d'Aix-Marseille, France, writes as follows; 

It is no longer possible for mo to contiiuie my research 
work. My laboral^rios wore badly damaged during the 
course of the war, and the great increase in prices pre¬ 
vents further experimental work. I have retired, leaving 
to younger men the task of reconstructing the labora¬ 
tory. I shall devote the remaining years of my active 
life to making scientific expeditions to different coun¬ 
tries. IP jifalcolm Bcid (Monmouth College) 


Alfred Metraux, formerly with the Bureau of Amer¬ 
ican Ethnology, Smithsonian Institution, has been ap¬ 
pointed social affairs officer of the United Nations, a 
newly created office under the direction of Mr. Laugior, 
Undersecretary of UN. 

CoL George C. Crom, Jr., after more than five and 
one-half years active duty with the AAF, is on termi¬ 
nal leave. Col. Crom^s military service was highlighted 
by his contributions to the development of a wide 
range of aircraft electrical equipment. He is also 
credited by Wright Field officials with a major role 
in the development of 400-cycle power systems for 
aircraft. His service included tours of duty in Alaska 
and England in connection with cold-weather tests on 
turbosupcrcharger regulators. Col. Crom will con¬ 
tinue to serve in a civilian capacity at AVright Field 
as a research consultant in the Engineering Division's 
Equipment Laboratory. 

Sir l)*Arcg Wentworth Thompson, of St, Andrews 
University, Scotland, was awarded a Daniel Giraud 
Elliot medal for hia book On growth and form on 23 
April by the National Academy of Sciences. 

8. Anshacher, formerly scientific director of the 
International Vitamin Corporation and scientific con¬ 
sultant of the American Home Products Corporation, 
has been appointed director of nutritional research of 
the Schenley Research Division. 

E. G. Stanley Baker, released from service with the 
AAF as an aviation physiologist, has been appointed 
assistant professor in the Department of Biology at 
the Catholic University of America, effective 1 October 
1946. 

A. Cyril Callister, associate clinical professor of sur¬ 
gery, University of Utah School of Medicine, recently 
dedivered a scries of illustrated lectures at the Cardio¬ 
logical Institute of Mexico City, under the auspices of 
the National University at Mexico City, and at the 
University of Southern California Medical School, 
Dr. Callister's subject was: “The Use of Tube Grafts 
in the Treatment of Deep Complications of Burns.” 
Aanouocemcnts 

The Empire Scientific Conference of the Royal So¬ 
ciety, London, opened 17 Juno and will extend to 8 
July. The Conference opened in London, moves to 
Cambridge on 22 June, to Oxford on 1 July, and bock 
to London for two closing days. A general descrip¬ 
tion of the program follows: 

17 June Opening Ceremony. 

IS June General Scientific Organization ; papers 
from Canada, New Zealand, and the Colonies. 
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oxperienotJ with lejjfislation that intelligent solutions to 
the problems presented to the Confess are impossible 
without staiistica] and other factual information de¬ 
veloped by social scientists. The same situation exists 
in private business: increasing nuinbors of social sci¬ 
entists ure being employed in industry and commerce 
and long-range plans as well as the day-to-day opera¬ 
tions of our lurge.st business enterprises are being 
based on the studies of social scientists. To dismiss 
the social sciences with a wave of the hand is to dis¬ 
cord one of the most important tools for obtaining 
improved and urgently needed basic knowledge. 

(3) H.R. tU48 provides that the disposition of patent 
rights to inventions and discoveries resulting from re¬ 
search tinancod by the Foundation shall be left to the 
discreti oil of the Hoard. However, ita a guide to the 
Board, there is additional language outlining the follow- 
irig general policy; (1) inventions in tho field of baaic 
science resulting from research completely financed by the 
Foundation would in general bo dedicated to the public; 
and (2) with respect to inventions in the field of applied 
scion<M3 to which the research contractor has also made 
some independent contribution, the TTnited States would 
receive only a right to use the invention without coat for 
govenmiciital purpoaes. 

Those proviaions give the Foundation positive encour¬ 
agement and direction to allow private patents on dis¬ 
coveries resulting from research financed by public funds. 
1 am unalterably opposed to these provision.^?. They per- 
petunte and give the approval of the Congress to the past 
and present unsound policies followed by some govern¬ 
ment agencies. The private research contractors of the 
Foundation will not be small and independent business 
enterprises; tliey will be tho big corporations with large 
and w^ell equipped laboratories W'hich already have a tre¬ 
mendous advantage over their small competitors by virtue 
of the scientific and technical improvements which they 
alone can afford to develop and to patent. The provisions 
of ir.R. 0448 will provide government T^upport and financ¬ 
ing to the research and patents of big business and lead 
to further industrial concentration, lessened competition 
and tho stifling of small business and new enterprises. 
The President in bis message to the Congress on 6 Sep¬ 
tember 1945, clearly outlined the only sound public policy 
on this matter. That policy is to require dedication of all 
patents resulting from research contractB to the public, 
with only such narrow and strictly defined exceptions as 
may be necessary to secure the placing of a few impor¬ 
tant contracts in exceptional cases where the only quali¬ 
fied contractor will not accept a contract without some 
provision for private patents on his previous research. 

(4) H.R. 0448 makes no specific provision for letting 
research contractj-i to other government agencies; yet such 
agencies—for example, tho National Bureau of Standards 
—may frequently be highly qualified and well equipped 
to carry on research in a number of important sclentifio 
fields. I believe that it would be very desirable to pro¬ 
vide explicity in this legislation as an indication of Con¬ 
gressional policy that other Federal agencies may receive 


funds from the Foundation and that such funds shall be 
in addition to, and not take the place of, other moneys 
specifically appropriated to such agencies. 

(5) No provision is made in H.R, 6448 for any co¬ 
ordination of the increasing amount of scientific research 
conducted directly by the Federal Government or financed 
by Federal funds. On the basis of experience with sev¬ 
eral important scientific bureaus in tho Department of 
Commerce, such as the National Bureau of Standards, the 
Weather Bureau, and the (jouat and Geodetic Survey, I 
am convinced that such coordination should constitute one 
of the principal and most useful functions of a properly 
organized National Science Foundation. This was also 
one of tho President ’h principal recommendations in his 
mossuge to the Congress on 6 September 1945. There is 
sonm danger in the period immediately ahead that Amer¬ 
ican science will not suffer from lack of financial support, 
but from misdirected and conflicting support which wdll 
dissipate the energies of our limited number of first-class 
scientists. Tber(j is already the sUurpust kind of compe¬ 
tition for the services of qualified scientists by the uni¬ 
versities, by industry, by the Army and Navy, by tho Man¬ 
hattan Project, and by other government agencies. We 
arc also faced with a great deficit in scientific personnel 
due to the interruption of the training of young scien¬ 
tists during the war. It will take careful coordination 
of our scientific effort to make sure that we reserve fluffl- 
ciont qualified scientific personnel for teaching purposes to 
make up this deficit, Tho Federal Government cannot 
and should not determine the scientific programs of jiri- 
viite industry and tho universities, but it can at least 
coordinate its own scientific program. I beliove, there¬ 
fore, that any National Bcience Foundation bill must have 
a provision for an int(‘rdepartmental advisory committee 
consisting of representatives of tho principal government 
agencies concerned with scientific research. Such a com¬ 
mittee would advise and consult with the Foundation and 
make recommendations to tho Foundation and to the 
President for the coordination of Federal and Federally- 
financed research programs. 

There are several additional provisions of H.R. 6448 
which I believe to be undesirable and contrary to 
sound public policy; and with your permission I 
should like to submit a supplementary statement on 
those additional matters for the record within a few 
days. The bill was introduced and called to the at¬ 
tention of the Department so recently that we have 
not had sufficient time to consider carefully tho legal 
effects of some of its detailed provisions. 

In closing I should like to repeat that while I sup* 
port wholeheartedly the general objectives of the legis* 
lation which you are considering, I cannot endorse 
H.R. 6448. Many of the speoiflo provisions of this 
bill, and esp^ecially those which I have diseuBsed above, 
will not foster the progress of free scientific inquiry. 
On the contrary, they will lead to an inoreosing mo¬ 
nopolisation of science by a small clique and operate 
to the detriment of small and independent business in 
this country. 



In the Laboratory 


A Modification of the Ergograph 

F. W. KtNARi) and C. D. Cotj:man 
Department of Physiology, Medical College of the 
State of South Carolina, Charleston 

The ergograph is used in physiological and psy¬ 
chological laboratories where it is desired that niuscU* 
work be measured and recorded. These instruments 
are costly and are usually designed to record upon a 
single type of kymograph or at one height. The ergo- 
graph to be described i.s relatively simple to construct, 
is durable, and can be adjusted readily lo record at 
any height upon various types of kymographs. 

An essential feature of I he instrument (Fig. 1) i.s 
a metal base on one end of which is a wrist support, 
consisting of a curved wooden block with adjustable 
metal plates to contact the wrist, and a hand grip. 
On the other end of the base is a rigid vertical rotl. 
The rod is arranged with a pulley proximal to the 
hand, another at the top, and two on the distal side. 
The ring into which the finger is llLtcid is conm»cted 
to one end of a stainless steel, flexible, twi.sted cable 
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by means of a tumbuckle. The cable then extends 
beneath the proximal and over the uppermost pulleys 
to end in a loop which is slipped onto a hook on the 
upper part of the sliding sleeve. This sleeve is con¬ 
structed with a key or pin which slides in a groove in 
the rod, permitting free movement up and down but 
preventing rotation. The sleeve carries on its surface 
a post with a knurled setscrew which tightens against 
the stylus to permit vertical and lateral adjustments. 
The end of the stylus is slotted and has a piece of 
fksxible X-ray film fastened in place by means of a 

7ai 


sliding collar. The looped end of a second stainless 
steel cable extends fiH)m the loAver hook on the sliding 
sleeve and across two pulleys, ending in a hook on 
which the desired weight is hung. A collar is fixed 
at the desired height on the vertical rod by a setscrew 
and serves to arrest the alibiing sleeve. 

Operation: The wrist is laid in the support and the 
hand support gripped. The hand grip is then fixed 
at a comfortable position, the wrist support adjusted, 
and one finger placed in the ring. The desired weight 
is suspended from the hook on the end of the second 
cable. The stylus is adjusted vertically or laterally 
until ils X-ray film tip touches the flat surface of the 
kymograph. Exercise is then performed at the rate 
w'liieh is desired, ami a kymographic record is obtained 
of a definite weight being lifted through a measured 
distance. 

Use of Wetting Agents in 
Histological Fixatives 

Kau'11 L. Chekuock imd Huqh E. Muller 

Coral Gables, Florida 

The quality of a tissue fixative is thought to be 
enhanced not only by a careful balance of its com¬ 
ponent ingredients but also by its speed of penetra¬ 
tion (.2). In the past, rapid penetration has been 
achieved by the addition of such substances as urea, 
acetic acid, and certain AvetUng agents (J). 

To test the validity of the hypotbe.sis that speed of 
penetration improves the quality of a fixative, a series 
uf carefully prepared, W(;]J-known fixing solutions 
were employeil, and lo these, Ihrt^e wetting agents 
Avere added. 

Methods 

Nine widely used fixatives were selected as follows: 
Zenker’s, Carnoy’s, Holly’s, Bouin’s, Allen’s, Gilson's, 
Orth's, and Vandegrift's fluids (.^), and 10 per cent 
formalin. All of tlie above solutions were modified in 
three ways by the addition of the following aliphatic 
substances: Tergitol-7; TergitoI-4; and Tergitol-08 
{d) in the ratio of 3 drops to 100 cc. of fixative. Be¬ 
cause of the known characteristics of these three 
agents in decreasing surface tension, it was hoped 
that the speed of penetration wo\iUi be increased. 

Because of their histological differences, homogene¬ 
ous nature, largo sUe, and ready availability, the tis¬ 
sues selected Were sheep cerebrums and human liver. 
Pieces of tissue one inch square were cut and placed 
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in 250 cc. of the aforementioned fixatives for n jKuriod 
of 24 hours. They were then sectioned, and the aver¬ 
age depth of penetration of each fixative was mea¬ 
sured grossly. Those fixatives containing picric acid 
and potassium dichromatc could be measured by color 
changes. Methylene blue was added to the colorless 
fixatives to obtain the same nisult. Pieces of the 
fixed arcus were then dehydrated, infiltrated with 
paraffin, sectioned, and stained with Harris* hema¬ 
toxylin and eosin by standard methods. Those prepa¬ 
rations were studied carefully to evaluate the quality 
of fixation in regard to staining reaction and cellular 
preservation. 

Results 

Alienas fltUd. The addition of the aliphatics did not 
appear to affect the speed of penetration of the fixa¬ 
tives, although the addition of Tergitol-4 gave the best 
fixation and staining qualities in brain tissue. 

Helly^a fluid. The addition of aliphatics resulted in 
a decrease in penetration and relatively marked 
changes in staining reactions. Altliough the addition 
of Tergitol-4 improved the staining qualities in liver, 
it was not as marked in brain. The quality of fixation 
was not noticeably changed in brain and varied 
slightly in liver. Tergitol-08 was comparable to Ter- 
gitol-4 in most respects, although the nuclear staining 
was poor. 

Carnoy^s fluid. There was only slight variation in 
penetration with the addition of the Tcrgitols. The 
fixation finalities wore generally decreased, although 
Tergitol-08 with brain and Tergitol-4 with liver 
seemed to improve fixation, 

Vandegriffs fluid. There was some variation in 
penetration with the Tergitois added. Thus, Tergitol-4 
resulted in less penetration but improved fixation in 
bruin, whereas Tergitol-7 gave equal penetration with 
improved fixation and less slirinkage. In liver, Ter- 
gitol-08 apparently gave maximum penetration; how¬ 
ever, Tergitol-4 with decreased penetration showed 
better fixation. 

Gilson^s fluid. Penetration was generally improved 
in brain tissue with the addition of aliphatics. How¬ 
ever, fixation was poorer because of the markedly in¬ 
creased shrinkage. 

Zenker^s fluid. In brain tissue, the addition of 
Tergitois -4 and -08 decreased penetration but im¬ 
proved fixation. In liver, Tergitois -7 and -08 de¬ 
creased penetration of the fixatives but slightly im¬ 
proved the fixation and staining qualities of the 
tissue. 

Formalin (10 per cent). The addition of the ali¬ 


phatics, on the whole, resulted in little improvexnejit. 
However, Tergitol-4 added to the fixative improved 
fixation in both liver and brain. 

Orthos fluid* The addition of the aliphatics in¬ 
creased the penetration of the fixative, but usually 
resulted in poorer fixation and greater shrinkage. In 
liver, the addition of Tergitol-4 improved fixation and 
staining. 

fluid. The penetration of the fixative was 
not affected by the addition of the aliphatics. There 
was little variation in fixation and only slight changes 
in the staining reactions of liver and brain. 

There was no correlation between the Various fixa¬ 
tives, their pH, component ingredients, or supplemen¬ 
tal Tcrgitol, and the degree of penetration or the 
quality of fixation, staining, and shrinkage. How¬ 
ever, we found that Tergitol-4, when added to Allen’s, 
Orth’s, Vandegrift’s, and Zenker’s fluids and 10 per 
cent formalin, improved fixation and staining (Table 

TABLE 1 

Rbbults With TnHarroL-4 Addbd to thb Fixativis 


Fixative Tlsmio Fixation Stalnlnx 


Allen’s 

Liver 

0 

0 

0 


Grain 

0 

+ 

+ 

Orth’s 

Liver 

+ 

+ 

+ 


Brain 


0 

0 

Vandeiy^rlft’s 

Liver 


+ 

•f 

Brain 

- 

+ 

0 

Zenker's 

Liver 

+ 

0 

+ 


Brain 


+ 

+ 

10 per cent formalin 

Liver 

0 

+ 

4 

Brain 

0 

+ 

0 



TABLE 2 


Kxaoi.TS 

With TrroitoM)8 

Adpbd to 

ZsaKBR’S 

Tissue 

Penetration 

Fixation 

Staining 

Liver 

— 

+ 

4 

Brain 


4 

4 


<-) -> decreased penetration ; (0) » equal pcDetratlen, ftaui- 
tlon, and Htalntnir; (<f) ■ Increased penetration, Improved 
fixation and stainmx. 


1). Also, Tergitol-08, when added to Zenker’s fiuid, 
improved fixation and staining (Tabic 2). All other 
combinations of fixatives and detergents showed eit-her 
no improvement or a decrease in the quality of fixa¬ 
tion and staining. 
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Letters to the Editor 


E«Udve to the B.S* Degree 

After a careful reading of tho article entitled **Nocd 
for a moaaingful B.S. degree^* (Science, 1946, 103, 438), 
I fail to find any references to the A.B. degree, which 
i« far the more common in the coUogos. It has boon 
my experience in placing men in graduate positions 
over a long period of years that graduate schools give 
preference to A.B. graduates over those who hold the 
other degree, mainly because the A.B. degree stands for 
a larger amount of proparation. 

In our own institution, which I believe is typical of 
most others in its class, requirements for the A.B. in 
Physics include a major of 25 to 35 hours in that sub¬ 
ject, 20 to 25 hours in Mathematics, and 10 to 20 hours 
in Chemistry. Tho requirements for a Chemistry major 
aru similar, with the emphasis on that subject. 

The trend of tho discussion in the article mentioned 
above seems to imply that those who are emploj-ing scien¬ 
tists prefer tho B.8. degree. Is that a fair statement of 
the casef 

J. 0. .Tensen 

Nehraeha Wesleyan V'aiversiiy, Lincoln 


The Meuk System and the Historical Record 

Discussion of tho history of weights and measures in 
'‘Scanning Science*' 1946, 103, 446) and subse¬ 

quent comment by Arthur Bcsecy Smith (Science, 1946, 
103, 634) invito elaboration. 

Duplicates of the standard meter and kilogram, now in 
the custody of the National Bureau of Standards, were 
brought to this country lato in 1889 and on 2 January 
1890 President Harrison officially received and opened 
these prototypes, allotted to the United States as national 
standards of weight and length. Although that event 
created considerable interest in scuuitific circles and 
induced widespread notice by the daUy press, apparently 
the general public gave no more than passing attention 
to the advantages of metric units of weight and measure. 

Earlier, in 1866, as Arthur Bessoy Smith points out, 
Congress sanctioned use of the metric system and indi¬ 
cated Its relation to the system customarily employed. 
As the result of loglslation in that year, no contract or 
dealing, or pleading in any court, could be doomed in¬ 
valid on account of reference to metric weights and 
meaaures. No metric standards were ostabliahcd, how¬ 
ever. 

A proposal to legally dedne the customary units of 
weight and measure in terms of the metric standards in 
posaession of the National Bureau of Standards was 
contained in bills introduced by Representative A. R. 
Eomers (H. R, 8974) and the later Senator Royal S. Oopo- 
land (St 3609) in the 75th Oongress, second session, 1938. 
Similar bills had been introduced by the some sponsors 
in the first smion of the same Congress as H. R. 7860 and 


8. 2789. The import of the proposal may be ascertained 
from the following excerpt from testimony by Dyman J. 
Briggs, director of the National Bureau of Standards, 
at the hearings on H. R. 7860; ^^By defining the inch and 
tho pound aa certain specified fractions of the meter and 
kilogram, w« base our customary 8yst-(?m of weights and 
moasurea on material standards that have been shown 
to bo highly stable and constant in value. But in doing 
so wo do not for a moment relinquish the units of our 
customary system of weights and measures. On the con¬ 
trary, for the first time in the history of our country 
their values will be definitely established by this legis¬ 
lation.** 

From time to time use of the metric units of weight 
and measure has been seriously urged by various groups 
and members of Congress. One bill to that end (H. R. 
10, 69th Congress, first session, 1926) was subjected to 
extended study, ttJul the hearings were published. This 
particular bill provided for tho use of metric units in 
morclmndising transactions only and allowed businessmen 
a period of 10 years to make necessary adjustments. A 
ROtnewhat different objective is exemplified by H. H. 
12580, 66th Congress, second session, which was designed 
to decimalisBe tho customary units though not to replace 
them by the metric. 

The metric system has figured incidentally in occasional 
legislation to establish standjirds for special uses. A 
Federal enactment in 1893, for example, established “tho 
only standard gage for sheet and plate iron and stool 
in the United States of America.** For each number of 
gage, tables specified the approximate thickness (in inches 
and millimeters), weight per square foot (in ounces, 
pounds, and kilograms), and weight per square meter (in 
pounds and kilograms). The Secretary of the Treasury 
was required to prepare suitable standards in accordance 
with this law. 

The charge in “Scanning Science** (Soirnoe, 1946,103, 
446) that Congress luis loft practically unexercised the 
power of fixing tho standard of weights and mcasurea, 
granted by the Constitution (and previously by the 
Articles of Coufodoration), is perhaps a little too strong, 
even in roforencx^ to the metric units. Review of the 
pertinent literature discloses that several economically 
important Federal statutes hare been passed under tho 
power referred to, and others under the interstate com¬ 
merce clause of the Constitution. Federal statutes, stand¬ 
ards, or orders relate to a varied Hat of items which in¬ 
cludes barrels and baskets, bills of lading, coins, cos¬ 
metics, drugs, electrical measure, foods, metals, packers 
and stockyards, precious stones, proof spirits, and screw 
threads, 

A present problem more urgent than further Federal 
legislation is that of achieving greater uniformity in the 
State laws pertaining to bread, coal, packages of mer¬ 
chandise, weighing and measuring devices, and other 
eommoditios or articles of direct concom to the public. 
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Much of the educational leadership lu connection with 
this problem has been borne b;r Lryman J. Briggs, Ralph 
W. Smith, and the late F. 8. Holbrook, of the National 
Bureau of Standards. A Model State Law on Weights 
and Measures, recommended by both the National Coun¬ 
cil on Weights and Measures and the National Bureau of 
Standards, is recognized as the most satisfactory basis 
for developing sound State or local regulation. 

George W. IIkrvet 

£317 South Meade Street^ Arlington^ Virginia 

A Dangerous Postwar Development in Science Teaching 

Is the teaching of first-year science courses in the col¬ 
leges and univoTsities of the South to be taken away from 
tho science departments of these institutions! This 
alarming possibility is proposed in a bulletin, entitled 

Studies of higher education in the South,” put out by 
no less an authority than the Comuiittoo on Work Oon- 
foronces of the Southern Association of Colleges and Sec¬ 
ondary Schools and currently being circulated for ap¬ 
proval by the institutions concerned. The proposal in 
question is found in Cliapter IV, which deals with the 
teaching of drst-yoor courses in the natural sciences in 
tho postwar era. The following specific proposal is 
made: ” It is further proposed that college and university 
departments ns presently constituted not have control over 
either methods, subject matter content, or objectives in 
this phase of general education” (p. 43). 

It is significant of present-day trends in higher educa¬ 
tion to note that no representative of the natural sciences 
was on the committee which drew up Bulhitins VI and 
VII, Beventli Series, 1946, The opening paragraph of 
Chapter IV assorts that educators have assigned the 
natural sciences a place of peerage with the humanities 
and the social sciences. If tho group which prepared this 
report believes this statement, why were not the natural 
sciences given some representation on the commit tee f 

There are a number of other disturbing statements 
made in this bulletin concerning the teaching of science 
in institutions of higher learning in the South, This note 
is written to call attention to tho fact that the teaching 
of science is definitely on trial in these postwar days, and 
that now is the time for scientists to express their cri¬ 
ticisms of the unique document under consideration by 
writing to Dr. Roscoo E. Parker, Executive Secretary, 
Committee on Work Conferences, Southern Association of 
Colleges and Secondary Schools, University of Tennessee, 
Knoxvilhi, TemiosBee, prior to tho summer meeting of tho 
committee, 

John R. Sampky 

Furman University, Greenville, South CaroZtno 

Death-rate Study on a High Molecular Quaternary 
Ammonium Compound With Bacillus meiiens 

Tho few reports appearing in the literature on the 
germicidal activity of high molecular quaternary am¬ 
monium salts, against spores indicate a very low order of 


activity for these compounds, especially when compared 
with their efficacy against vegetative cells. For instance, 
alkyl dimethyl benzyl ammonium chloride has been shown 
to kill spores of Clostridium ieiani in 20 but not 10 min¬ 
utes at a concentration of 1: 100 at 20^; of Bacillus aa- 
thraois in 15 minutes at a 1 r 10 dilution; and of Bacillus 
subtilis in less than 30 minutes at a 1; 10 dilution at 37° 
at pH 8.6 or greater. There are numerous reports to 
indicate that dilutions of the order of 1: 500 of this com¬ 
pound are not effective against spores. The killing ac¬ 
tion of alkyl dimethyl benzyl ammonium chloride against 
spores is enhanced at higher terapernturos. 

As part of a program of study ou the rate of action of 
high molecular quaternary ammonium compounds against 
bacteria, preliminary experiments were run against R. 
meiicns following the procedure dtfscribed by Weber and 
Levine (J. Amcr, pubL With, 1944, 34, 719), The sus^ 
pension of B. mvtiens in distilled water was heated to 
80° C. for 10 minutes to kill vegetative cells, and 1 ml. 
was added to 99 ml. of tho proper dilution of the com¬ 
pound to be tested. The solution was stirred throughout 
the period of test and samples plated at various time iu- 
torvals. Tho germicide used was alkyl dimethyl 3,4-di- 
chloro benzyl ammonium cJiIoride (Tetrosan), and the 
tests were made at 20° at pH 7. 

A 1; 10 dilution of Tetrosan was found necessary to 
kill B. meiiens at 20° when tested by the FDA method. 
The killing dilution of Tetrosan against spores by the 
FDA method is of the same order as that of alkyl di¬ 
methyl benzyl ammonium chloride. A comparison of this 
killing dilution with tho data on death-rate stixdios em¬ 
phasizes tho striking percentage reduction in the number 
of spores obtained with dilutions as low as 1: 6,000 and 
1: 20,000, These high dilutions seem to kill a large num¬ 
ber of spores (00-75 per cent) almost immediately, with 
a subsequent marked reduction in tho rate of killing. 
Even after six hours only about 90 per cent of the or¬ 
ganisms are killed. These results provide an indication 
that tho FDA method docs not give a complete picture of' 
the germicidal action of a compound. 

It is difficult to reconcile the data obtained with the 
concept of a logarithmic order of death. Actually, the 
experiments seem to demonstrate that the original popu¬ 
lation is made up of spores of very different resistance 
and that tho death-rate pattern is due to the individual 
resistance. 

The results of preliminary experiments, using the same 
technique with Tetrosan and cetyl trimethyl ammonium 
bromide, against Staphylococcus aureus parallel those ob¬ 
tained with spores. Whereas the killing dilution of these 
compounds against Staph, aureus is of the order of 1: 69,- 
000, when determined by the FDA method, death-rate 
studies indicate that over 90 per cent of the organisms 
are killed iminediately by dilutions as low as li 300,000. 
Those experiments are being extended and will be pub¬ 
lished in a more detailed form at a later date. 

Adrien 8. DuBois and IHana Dibbles 
Onpsp Oil f Chemical Company, Jersey City 
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Aspwrgilius or What ? 

We have before us (Soienoet 1940, 103, llfl) G. W. 
Martin reproofs concerning our use of the generic name 
Aaperpillus. Wo are quite familiar with the history of 
the names used for this group of molds. Wc are likewise 
quite aware that neither Wiggers in 17ft0 nor Link in 
1800 knew that the peritheeia they were using to describe 
Muoor herbariorum and Eurotium herhariorum, rosp^^c- 
tively, were developed on the same mycelium as the old 
Aspergill^ia which Micheli studied in his herbarium specie 
mens. It is equally certain that Fries never bothered 
to study this subject—ho left it just as Link did. By 
the time DeBary (1854) showed that the peritheeia of 
Eurotium developed from the same mycelium as the 
conidial heads of Aspergilluji, tlu^ number of species in¬ 
volved was cousidornblo, and naturally only a few ac¬ 
cepted the fantastic transfer of such strictly conidial 
forms as Aspergillus niper and Aeperpillus flavuiti which 
arc coemoijolitan, to Evrotium- Aspergillus niger and 
Eurotium Aspergillus flaws! If the ascosporic forms 
were the only Aspergilli at stake, the advocation of a 
strict interpretation of the letter of the arbitrary rule 
relating to the nomonclatorial precedence of the perfect 
stage might be tolerated. 

Nothing is lost to taxonomy if, instead of abandoning 
nearly 100 years of study of the Aspergilli before 
Eurotium was concocted, we simply amend Micheli’s 
description to show that here and there among this multi¬ 
tude of species and strains a few groups actually produce 
ascosporos. No one who has examined as many herbarium 
specimens as we have iu our search of the beginnings of 
the study of the Aspergilli can fail to grasp the idea that 
we have merely completed Micheli's diagnosis of his 
genus. We doubt if any worker has examined the treat¬ 
ment of these molds by Micheli, Wiggers, Persoon, Link, 
Fries, IleBary, and more rcM-cnt workers any more closely 
than wo have. We equally doubt if any other mycologists 
have examined half the number of strains of Aspergillus 
in laboratory culture, or from natural sources, that have 
been handled by us. We are convinced that more iioinen- 
clatorial stability is to be attained by adding rocogniza- 
tion of ascus formation in sections of Micheli's genua 
Aspergillus than could be reached by perpetuating the 
mistakes of Link and the negligence of Fries. 

We do not defer to any man in our loyalty to the ideal 
of stable nomenclature, but with a background of years 
of experience and the examination of thousands of natu¬ 
ral specimens and pure cultures, we stand by the conclu¬ 
sion that the general use of Ejirotinnif JSterigmatoopstis, 
DiplostephannSf Emerioellaf etc. would only add confusion 
and difficulty without serving any constructive purpose. 
Why should the worker have to deal with multiple genera 
when a single one, and the oldest, will suffice t Inter¬ 
national recognition of Aspergillus for both ascosporic 
and conidial forms would constitute the logical and, we 
feel, Correct solution. 

CHAUtKB Tkom 

Port Jefferson, Long Island, Kew Tork 

Kenneth B, Eapeb 
Northern Begional Beseoreh Laboratory, Peoria, IllinoiB 


HANDBOOK 
OF LIZARDS 

By Hobart Muir Smith 

This new volume in the HANDBOOKS 
OF AMERICAN NAITJRAL HIS¬ 
TORY scries is the first full treatment 
thus far published of lizards occurring 
in the United States and in Canada. 
The book considers 136 species of liz¬ 
ards under the following topics: range, 
type, locality, size, color, scalation, 
recognition characters, structural fea¬ 
tures, life history, habitat and habits, 
methods of collection and preservation, 
and problems for future study. 

Illustrations, numbering more than 
300, consist of photographs of prac¬ 
tically all species and subspecies, line 
drawings and range maps. Also in¬ 
cluded are illustrated keys to all the 
families, genera, species and subspecies 
of North American Lizards. 

“The Comstock Publishing Com¬ 
pany and its editors arc to be con¬ 
gratulated for Dr. Smith’s work and 
for making available the series HAND¬ 
BOOKS OF AMERICAN NATURAL 
HISTORY which in my estimation are 
without peer in subject matter, typog¬ 
raphy and general presentation in the 
scientific field.”—A rthur M. Green- 
HALb, Director, Portland Zoological 
Park, Portland, Oregon. 

557 pages, $5.75 

ORDER FROM YOUR BOOKSELLER OR 

COMSTOCK PUBLISHING CD. 

INCORPORATED 

124 ROBERTS PLACE 
ITHACA, NEW YORK 
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Chromosome aslas of cultivated plants, C D. Darlingtoo 
and E. K. Janaki Ammal. London; Allan and UnwiOt 
1946. Pp. 397. $2,75. 

The major portion of this volume is devoted to a cata* 
loguo of the chromosome numbers of some 10,000 species 
of cultivated platitB—a work which should prove of in¬ 
estimable value to investigators in many fields of the 
plant acionces. Tt is the most comprehensive contribu¬ 
tion of its kind to have appeared since Gaiaor's compila¬ 
tion in 1930 and brings well up to date the results of 
several hundred investigators tliroughout the world. By 
applying the term ‘'cultivated** in a liberal souse the 
authors have included not only crop plants, drug plants, 
and ornamcntalH but also such groups as parasites, car¬ 
nivorous plants, stocks used for fruit and flowering trees, 
latex plants, plants used for tools, weapons, etc., us well 
as those which furnish cork, herbicides, resins, and the 
like. 

The famiUos, genera, and species are arranged in sys- 
tomatic order according to the Bonthara and Hooker sya- 
tom, which has the advantage of bringing together groups 
with related ehromosomo ratios. Beside each species is 
given its common name (when it has one), its somatic 
chromosome count, a reference to the literature, a symbol 
indicative of the use of the plant, and a statement of its 
geographic origin. 

An introductory section contains a stimulating discus* 
sion of the origin of cultivated plants based in part upon 
the work of Vavilov and in part upon conclusions to 
which the authors* work 1ms led them. Emphasis is 
placed on the fact that the center of diversity of many 
crop plants has shifted and that in many cases there has 
been not ono region of hybridization and selection but 
several. Tho “snowball** effect of migration on variety 
is discussed, and some of the guiding principles of plant 
breeding, as determined by chromosome behavior, are 
elucidated. 

» John M. Fooa, Je. 

Vnivereity of Vcnnsylvania 

DU Methoden der Vermentforsebung, (Vols. I-IV.) 
Eugen Bamann and Karl Myrbkck. New York: Aca¬ 
demic Press, 1945. Pp. xx -f 3588. (Illustrated.) 
$65.00. 

Until one really digs into this set of volumes lie cannot 
truly appreciate tho tremendous task which the authors 
undertook and accomplishod. The only word which con 
adequately describe the work is “encyclopedic.** It ia 
encyclopedic in the sense that it covers every field that 
in any way pertains to research in enzyme chemistry. 
One almost feels, while perusing the volnmes, that they 
were written from the viewpoint of making them the only 
books necessary on the shelf of the enzyme chemist. 

Tliese volumes are photo-offset reproductions of the 
origbials, published and distributed by authority of the 


Alien Property Custodian. The paper and bindings are 
excellent. Tho work is essentially European in origm^ the 
various sections (all written by authorities in their re¬ 
spective fields) coming largely from western Europe. A 
small proportion was written by English authors, with 
less than 3 per cent emanating from tho United States. 
It is unfortunate for those who might have wished to 
.purchase certain volumes separately not only that the 
breaks between volumes come at illogical points, but that 
all of the literature referoiicea and indexes are collected 
together in Volume IV, thus making this volume essential 
to the value of all of tho others. 

Volume I begins with a short introduction, in which 
the definitions, nomenclature, and classification of en¬ 
zymes are discussed. Approximately 400 pages are then 
devoted to the chemistry of the substrates, intermediates, 
and end products of enzyme actions. Each section of 
this portion discusses the synthesis (where possible), iso¬ 
lation from natural sources, some of the chemical reac¬ 
tions, and, finally, certain of the physical properties of 
the substances in question. Those substances range from 
glycerides, starch, cellulose, and proteins to nucleic acids, 
tannins, chlorophyll, ucetylchoUno, and acceptor dyes. 
While tho chemistry is not as complete as one would find 
in monographs, it gives a very satisfaetory background 
to the non specialist. Six pages, for instance, are devoted 
to a discussion of the structural chemiatry of the proteiJiB. 

The next phase of the subject to bo taken up is that of 
methods—largely those of a physicochemical nature. 
Nearly 60 pages are devoted to a discussion of the use 
of X-rays in the determination of the structure of organic 
substances. There follows a series of sections devoted, 
among other subjects, to absorption spectra, Baman 
spectra, fluorescence, polarography, dielectric constants, 
ultracumtrifugation, diffusion, sublimation, and the deter¬ 
minations of melting points and molecular weights. 
These chapters are not in the least superficial. They 
delve into the underlying physical principles and develop 
the fundamental mathematical equations where amch are 
germane to the subject. 

The second section of Volume I goes into the subject' 
of catalysis and reaction rates, with discussions of all of 
the various moans of measuring the latter, including 
polarimctry, refroctometry, spectroscopy, and the use of 
the interferometer. Theories of buffers, pH, and redox 
potentials are developed. Those even go into such detail 
as to describe, with illustrations, how to platinize an 
electrode. Finally, there is a lengthy disenssion of the 
free energy of reactions, imd several sections devoted to 
the mioroanalytlcai procedures used for the quantitative 
assay of many of the participants in enzyme reactions., 
Volume II is devoted largely to the preparation, isola¬ 
tion, and characterization of enzymes and includes sec¬ 
tions on the preparation of enzynms from bacteria^ algae, 
yeasts, molds, and protozoa, as well as from more eon- 
ventional animal and plant materials* Tho major por- 
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tiow of the voluTTio is devoted to the hydroliiaos (carbo- 
hydraHos, micIoafleH, and amidases). This section con- 
tin uoh on into Volume III, wthout a break, to take up 
the proteases and ‘ Uliroinbase ’' (including a diseussioa 
of blood coagulation). 

Volume III then goes on with the desmolases, includ¬ 
ing a lengthy discussion of alcoholic fermentation. Fol¬ 
lowing this are found chapters on a wide variety of 
enzymes which participate in oxidation-reduction reac¬ 
tions, including such typical representatives as the cyto¬ 
chromes, peroxidase, catalase, and hydrogonasc. 

The latter part of Volume Ill is devoted to lengthy 
sections on assimilation in plants and bacteria, anti 
enzymes, model enzymes, the place of enzymes in medical 
chemistry (including cazicer), and finally, a large section 
on the industrial uses of enzymes. Included in the more 
than 200 pages devoted to this subject arc discussions 
of such representative topics ns the use of en/ymes in 
the baking, fermentation, fat, milk, and pharmaceutical 
industries. 

Volume IV, as mentioned above, Js largely made up of 
a bibliography of over 6,000 references, some of them 
referring to early 1940 literature. The iuclutdon of 
many references under subnunibcrs, obviously added at u 
lator date, indicates the effort of the authors to make 
these volumes completely up to date. Included also are 
complete author and subject indexes and, finally, three 
pages of corrections. 

This set of four volumes represents an extremely valu¬ 
able addition to the chemical literature. It is csBontially 
a. compendium of information, no effort havmg been made 
to be critical of the cited literature. To the enzyme 
chemist, as well as to the general biochemist, it is well 
worth possession. 

Robert D. Coghill 

Abifolt Laboratoriesf Norik Chicago^ JUinois 

A textbook of bacterwlogy and immunology. Joseph M. 

Dougherty and Anthony J. Lamberti. St. I.ouis: C V. 

Mosby, 1946. Pp. 360. (Illustrated.) 

This small, attractively bound book is described in the 
Preface as an effort *‘to simplify the various phasi^s of 
bacteriology and immunology, for the purpose of secur¬ 
ing the interest and enthusiasm of the average student.’^ 
Tlie guiding philosophy is stated as *‘the resolution of 
all difficulties from the viewpoint of the student.'^ Bac¬ 
teriology and immunology are covered in only 313 pages; 
a section of 31 pages on parasitic protozoa follows. The 
text is written in a clear, straightforward style, and there 
are especially helpful chapters on the microscope, quan¬ 
titative titrations, and the blood. Otherwise, the book 
generally follows outlines that arc traditional. 

Unfortunately, a considerable amount of the limited 
textual material is given over to technical directions for 
laboratory work, and still more space is devoted to de¬ 
scriptions of the older rather than of the newer concepts 
of microbiology. Attention to historical matters, and 
ojnission of much relatively new information, is espe¬ 


cially noticeable in the chapters on the pathogenic niicro- 
organisms and on immunity. For example, no mention 
is made of active immunization against tetanus. In the 
immunology section the diagrams showing Bbrlich ^s side- 
chain theory, which were so conspicuous a feature of 
oariy treatises on immunity, arc reproduced. The re¬ 
viewer had never again expected to see those pictures 
ill a modern textbook or to find the inaccurate ideas pre¬ 
vailing in the infancy of immunology again set forth in 
detail. At the same time, the basic physicochemical phe¬ 
nomena now recognized as actually rosponsiblo for ta 
miro antigen-antibody ronctions are not clearly described. 
The fundamental subject of hypersensitivity is not dis¬ 
cussed at ail, and although there are separate chapters 
nil filtrable viruses and on rickettsiae, nothing is said 
about such common virus infections as measles, influenza, 
or oncepbalitis, or afmut endemic (flea-borne) typhus. 

The reviewer is in sympathy with the commendable 
aims of the authors to present a brief text that promotes 
the cultural values inherent in the study of bacteriology 
and that simplifies matters so that the average student 
can easily comprehend them. This book, however, omits 
so muck of the newer, significant knowledge that it loaves 
the reader with an inadequate understanding of various 
phases of up-to-date microbiology. Even so, it does suc¬ 
ceed in condensing much useful information and doubt¬ 
less will appeal to undergraduate students, for whom 
it was designed. 

KBNNRTH L. BlTttIH)N 

llaglor Vmversiiy College of Medieinef jBTowaton, Tcjmm 


The Spedberg, 1884-1944. A. Tiselius and Kai O. Peder¬ 
sen. (Eds.) Uppsala, Sweden: Almqvist and Wik- 
sclls, 1945. Pp. 731. 

This is a contribution to commemorate the 60th birth¬ 
day of the distinguished Hwedish scientist, The Svedberg. 
There are 55 chapters or papers (mainly in the field 
of chemistry and chemical engineering) by 70 authors; 
37 papers are in English, 11 in German, 5 in Swedish, 
and 2 in French. Because tliis volume was projected 
and prepared during the war years when free communi¬ 
cations with colleagues in otlier lands were difficult, if 
not impossible, all but two of the authors are Swedes, 
although Br. Svedberg great contributions to chemistry 
and to chemical industry are known the world over, 
Some of the chapters give us glimpses of Dr. Svedberg 
challenging life and extraordinary labors and achieve¬ 
ments. Hardly anything makes Dr. Svedberg as happy 
as **planting a young seedling and watching it grow,*' 
This volume, published by the aid of 21 Swedish in¬ 
dustrial organizations in honor of an outstanding scien¬ 
tist in the field of chemistry and chemical enginooring, 
is a reminder that the size of a country is no measure 
of the caliber of that country's citizens, be they scien¬ 
tists or statesmen. 

A. CarIiBON 

University of Chicago 



SCIENCE 


Vol. 103, No. 2687 


Friday, June 28, 1946 


The Multiple Factor Theory of the Control 
of Respiratory Ventilation 

John S. Gray^ 

AAf ScSoo/ oj Aviation Medicine^ Randolph Field, Texas 


D uring the past fifty years a num¬ 
ber of theorie-s concerning the regulation 
of the respiratory minute-volume have 
been proposed. Although none of these theories has 
met with universal acceptance and none lias been 
amenable to quantitative expression, it is of interest 
to review briefly their development as an introduction 
and background to the theory herein proposed. 

The various theories proposed up to 1925 have one 
eluinicteristic in common; they place respiratory ven¬ 
tilation under the control of a unique chemical agent 
whose effective concentration is located in the arterial 
blood. In the order of their proposal, these theories 
attribute the control of ventilation to the arterial oxy 
gen tension, the m*terial carbon dioxide tension, and 
the arterial hydrogen-ion concentration (5, 10^ 13), 
There are, however, insurmountable objections to each 
of these theories. For example, the arterial pO^ 
theory explains the respiratory response to anoxia, but 
affords no explanation of the respiratory responses 
to exercise, acidosis, alkalosis, or carbon dioxide in¬ 
halation, for there are no appropriate changes in the 
arterial PO 2 in any of these -conditions. Similnrly, 
the arterial pCOa theory explains the respiratory 
response to the inhalation of carbon dioxide, but pro¬ 
vider no explanation for the changes in ventilation 
which accompany exercise, acidosis, alkalosis, or 
anoxia, for in all these conditions the alterations in 
arterial pCOg are in the wrong direction. Finally, the 
arterial H-ion theory explains the respiratory changes 
in metabolic acidosis and alkalosis, but fails to explain 
the responses in exercise, anoxia, or carbon dioxide 
inhalation; in anoxia the arterial H-ion concentration 
moves in the wrong direction, and in exercise and 
earbon dioxide inhalation the changes, although in 
the right direction, are wholly inadequate in degree. 
In summary, each of these theories merely restates 
the single phenomenon upon which it is based and 

* On leave from the Physiology D^artment, Northwestern 
tJniverelty Medical School, Chicago, 1(1. 


fails completely to provide any understanding of 
other equally important phenomena. 

The above conclusion, expressed forcefully and in 
some detail by Gesell in 1925 (5), provided the point 
of departure for new approaches to the problem of 
the regulation of respiration. Theoretically, there are 
at least three ways in which the difficulties of the 
above theories may be avoided. 

(a) The principle that a unique chemical agent in 
the arterial blood is the only *True” stimulus to the 
respiratory center may be retained, but extended by 
assuming that final. control of respiration depends 
upon variations in the irritability of the respiratory 
center towards this unique agent. Nielscids (J5) 
theory is un example of the application of this 
alternative. 

(b) The principle may be retained that respiration 
is controlled by a unique chemical agent, but its effec¬ 
tive concentration may be located elsewhere than in 
the arterial blood. GeseU^s (o) theory is un example 
of the application of this alternative. 

(c) The principle of a unique chemical agent may 
be rejected and replaced by the principle that a num¬ 
ber of agents exert independent effects upon respira¬ 
tion and that the net ventilation under any given con¬ 
dition is determined by the sum of the partial effects 
of the separate agents. This alternative is the basis 
of the present multiple factory theory. 

It is profitable to analyze examples of the first two 
alternatives. Nielsen’s theory slates (a) that carbon 
dioxide is the unique stimulus for the respiratory 
center, and (b) that the respiratory responses to 
exercise, acidosis, and anoxia are mediated by in¬ 
creased irritability of the respiratory center to the 
diminished CO^ level. The first of these tenets is 
mistakenly baaed upon the experimental observation 
that CO« elicits a greater respiratory response per 
unit change in pH than other acids. The actual ob¬ 
servation of responses to both stimuli denies Nielscn^s 
conclusion of unique potency of one of them. The 
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second tenet follows inevitably from the first, for, if 
CO 2 is the unique stimulus, and if, as Nielsen so nicely 
demonstrated, the CO^ level is decreased in anoxia, 
acidosis, and exercise, one is compelled to interpret tlie 
accompanying respiratory responses as increased irri¬ 
tability to CO 2 . In order to provide proof for such 
changes in irritability, he plotted the relationsliip be¬ 
tween alveolar pCOg and ventilation in subjects breath¬ 
ing various pf^roontuges of carbon dioxide under condi¬ 
tions of rest, exercise, anoxia, and ammonium chloride 
acidosis. Tlie resulting curves in the different con¬ 
ditions proved to be linear with the same slopes but 
with significantly different positions. The constant 
slox)efi reveal that a given increment in stimulus pro¬ 
duces the same increment in response regardless of 
the conditions: this is evidence of unaltered irritabil¬ 
ity. The simple change in position suggests the in¬ 
fluence of an additional factor, operating indepen¬ 
dently of CO^. The two essential tenets of Nielsen 
theory are Ihoreforo without exijeriinental foundation. 
In spite of the fact that the theory considers carbon 
dioxide to be the only “true” stimulus to the respira¬ 
tory center itself, it does introduce the notion that a 
number of factors are involved in the final control of 
respiration, 

Gesell'fi original theory (.9) stated that respiratory 
ventilation is controlled by the H-ion concentration 
within the respiratory center itself. This theory also 
preserved the principle of a unique respiratory stimu¬ 
lus and at the same time avoided the objections to 
the arterial H-ion theory. The improvement, how¬ 
ever, is more apparent than real, for the H-ion co)i- 
centration of the cells of the respiratory center is 
.still beyond measurement. Nevertheless, tlie theory 
did omphnsize the possible consequences of a lack of 
parallelism between arterial and cellular concentra¬ 
tions of stimulating agents, wdiich may occur in tran¬ 
sitory diacquilibriutn states, and in conditions of 
markedly altered blood flow. 

With the discovery of the role of chemorcceptors in 
the carotid and aortic bodies, Gesell modified his 
theory to include indirect activation of the center 
through outlying sensory receptors {4). Furthermore, 
oxidation processes as well as H-ioii concentrations 
within the cells are considered imi)ortant in the activa¬ 
tion of sensory receptors, both central and peripheral. 
This modified theory is no longer primarily a theory 
of the over-ail regulation of respiration; rather, it is 
primaiily a theory concerning the intracellular mecha¬ 
nisms by means of which certain agents, involved in 
the control of respiration, bring about stimulation or 
activation of receptor and effector cella. The two 
types of theory, however, arc neither mutually exclu¬ 
sive nor competitive, but complementary. 


Tbb MniitiPiiS Faotob Thboet 

The preceding theories for the most part may be 
called single factor theories, for they embody the 
principle of a unique stimulus for respiration or for 
the respiratory center. The fact that such theories 
have so consistently met with failure suggests a closer 
scrutiny of the principle of a unique stimulus. As a 
matter of fact, the poverty of direct evidence in favor 
of this principle stands in contrast to the wealth of 
homely evidence in favor of the opposite principle, 
that numerous factors influence respiration. The 
possibility that respiration is controlled by the inte¬ 
grated action of a number of factors has been repeat¬ 
edly suggested, among otliers by Yon dell (12) and 
Lawrence (11) Henderson and Bemthal (i) and 
more recently by Coinroe (5). In fact, if Nielsen^s 
theory (13) is divested of its postulates concerning a 
“true^' stimulus and its site of action, it bccoraee a 
multiple factor theory. However, no one appears to 
have pursued this principle to its logical conclusions 
and to have attempted to apply it in a quantitative 
fashion. The present multiple factor tlieory is an 
attempt to do this. 

In formulating the multiple factor theory it is im¬ 
portant to distinguish clearly between the over-aJI 
regulation of respiration for homeostatic purposes and 
the intimate cellular mechanisms involved. The pres¬ 
ent theory is an attempt to describe quantitatively the 
integrated action of the various factors which control 
respiration, regardless of their sites of action or 
mechanisms. Like thermodynamics, it is concerned 
with the beginnings and ends of processes and not 
with the intervening steps, however important the 
latter may be from other standpoints. Since tiie 
multiple factor theory does not specify the site or 
mode of action of the various factors concerned, it 
will not stand or fall as a result of new developments 
along these lines. It should, in fact, serve as a uaeful 
guide in formulating and interpreting experiments de¬ 
signed to elucidate such mechanisms. 

The multiple factor theory is based upon three 
fundamental principles, the first of which may now 
be stated explicitly. The multiple factor principle 
Biates that a number of factors eMrt independm$ 
effects upon respiratory ventilation, 

The first step in the application of the multiple 
factor principle is to attempt to identify the various 
factors concerned. Since the administration of fixed 
acid, the inhalation of CO 2 , snd the withdrawal Of 
O 2 result in increased ventilation, it is proper to oon^ 
aider these three chemical agents as passible factors. 
The recent demonstration that reflexes arising in 
ercising museles bring about an increase in VentSation 
suggests an additioi^ faetor to be conaidereA. The 
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list i^oald algo inaluds pressoreceptor reflexes from 
the great arteries and great veins; thermoreceptor 
reflexes^ presumably from the hypothalamus; and 
Anally, pain reflexes and psychogenic reflexes. Of 
the above factors, the four most important ones, at 
present, appear to be three chemical agents and the 
muscle reflexes. 

The second step in the application of the multiple 
factor principle is to decide at what point the con¬ 
centrations of the three chemical agents are to be 
measured. Although ideally their concentrations 
should be measured in the respiratory center and the 
peripheral chemoreceptors where they exert their 
effects, this is not feasible. Venous blood levels are 
unsuitable because of the extreme variability in the 
composition of venous blood. Neither mixed venous 
blood nor blood from any accessible vein reliably 
reflects conditions both within the respiratory center 
and in outlying chemoroceptora. The only remaining 
posBibility is arterial blood. There are also positive 
reasons which favor this choice. First, the chemo¬ 
receptors of the carotid and aortic bodies are believed 
to be exposed to arterial blood. In addition, parallel¬ 
ism between concentrations in arterial blood and in 
the respiratory center is promoted by the carefully 
regulated cerebral circulation. Finally, external 
respiration directly controls the gaseous composition 
of arterial blood. Accordingly, the most feasible ap¬ 
proach is to correlate respiratory ventilation with the 
arterial concentration of the throe chemical agents, 
bearing in mind the possibility tlxat difliciilties may 
arise in transitory unsteady states and in conditions 
of serionsly altered blood flow. 

It should be made clear that the multiple factor 
principle does not require that the partial effects of 
the separate agents be quantitatively fixed and in¬ 
variable. The respiratory mechanism may, for ex¬ 
ample, be depressed by narcotic drugs and fail to 
exhibit a normal responsiveness to one or more of 
the respiratory factors. Such changes in sensitivity, 
however, should be demonstrated as an alteration in 
the slope of the stimulus-response curve of the partial 
factors in question. 

A 8tu4y of the behavior of the several agents 
selected above reveals that they arc interrelated. 
Although, in oooordanoe with the multiple factor 
principle, they may be considered to exert indepen¬ 
dent partial effects on ventilation, they are not tnde- 
pendeiif o/ one another^ It is well known, for 
example^ tiiat the arterial Oa tension, CO^ tension, 
and fl*ion concentration are all elevated by the in¬ 
halation of COt and depressed by the inhalation of 
air d^cient in 0*, although in hoik instances ventila¬ 
tion is jneraased. It is known further that the in- 
erease in v^tilation resultiiig from the administration 


of acidifying salts is accompanied by an increase in 
arterial 0^ tension and H-ion concentration and a 
fall in COa tension, Finally, any reflex which in¬ 
creases ventilation without a corresponding increase 
in COs production by the body as a whole will lead 
to acapnia and alkalemia. It is therefore apparent 
that the various respiratory agents influence one an¬ 
other to such an extent that a change in one agent 
alone rarely occurs either physiologically or patho¬ 
logically. These observations provide the basis for 
the second principle of the multiple factor theory. 
The interdependence principle states that a change 
in any one of the respiratory factors usually brings 
about changes in one or more of the other factors. 

If it is true that under most circumstances several 
factors are exerting independent but simultaneous 
influence on respiration, some method of combining 
tiie separate effects to represent the total effect must 
be adopte<l. The simplest device is to take the alge¬ 
braic sum of the partial, or separate, effects to yield 
the total or combined effect. The necessity of specify¬ 
ing the algebraic sum arises from the fact that certain 
of the chemical agents ate capaMc of inhibiting respi¬ 
ration, a situation represented by a negative partial 
effect. The total ventilation, of course, can never be 
negative, but the partial effect of an inhibitory agent 
may be considered negative. This flexibility and sim¬ 
plicity of the algebraic summation principle favors 
its adoption over that of a more complex device, such 
as taking the product of partial effects, which would 
imply synergistic action of the agents. The latter 
procedure should be avoided until actual evidence of 
synergism is encountered. This brings us to the 
third principle of the multiple factor theory. The 
algebraic summation principle states that the actual 
ventilation is defined as the atgebraic sum of the 
partial effects of the separate agents. 

It follows from the above principles that several 
types of effects on respiration must be carefully dis¬ 
tinguished. A partial effect is the effect of a single 
agent when all other agents are kept constant. The 
actual ventilation rarely, if ever, represents a single 
partial effect. If all the partial factors are operating 
in the same direction, the actual ventilation represents 
an additive effect; if in opposite directions, a dif¬ 
ference effect. 

For the multiple factor theory to be successful as 
a theory it must be possible (a) to isolate and quan¬ 
tify the partial effects on ventilation of each of the 
important factors eoncemed, (b) to quantify the 
interrelationships between the various factors con* 
eerned, and (c) to demonstrate that algebraic sum¬ 
mation of those partial effects does oorrecUy predict 
the actual ventilatian under various conditions. 
During the past several years considerable progress 
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has been made in completing the above phases in the 
quantitative development of the theory. The first 
step consisted of the derivation on formal grounds 
of what has been called the alveolar equation (5, fi), 
which defines all possible relationships between alveo¬ 
lar (or arterial, since the two have been shown to 


TABLE 1 

KQUATIONS and MATUBMATICAL BrMDOIiS 

1. The gODcral alveolar equation (relatloneblp between pOa 
anU pOOa) : 

(B-47-pC02)(RQ. yO» + FCOt) - pCO»(LFQg(1-KQ)) 

RQ + FCOa(l-KQ) 

2. The general formal ventilation equation (relatlonehlpH be¬ 
tween netunl ventilation and pCOs) ; 

47 MRU(RQ + FCOa(l-RQ)) 
pCOa- (B-47) FCOn 

y. The general reaplratory pathway equation (relationships 
between U-Jon and pCU*) ; 

pCO*« I (10 + 2.3 02,,^) (log H - 1.59) 

+ BllCOn., „ H 0.375(02,^ - Ob) ] 
4. The chemical ventilation equation (giving the sum of the 
partial elTcctB of U-lon, pO*. and pCOa on ventilation) : 

V U 0.22II (■ 0.262 pOO. ~ 18.0 + 

pO«. pCOx = alveolar nr arterial ten h ionH of Oa and COs, re- 
Hpectlvely 

FOa, FCO’j’J! Vitlumetrie fractious of ih and CO* In dry in- 
Hpired air, respectively 
13 barometric prosHure 
= alveolar reaplrntory quotient 
-alveolar ventilation ratio (excluding dead Hj>a4e 
ventilation) expressed as the ratio of actual al¬ 
veolar ventilation to resting alveolar ventlliitlon 
VRprn„, VRh - alveolar ventilation ratio as it is liiflu- 
eiuvii solely by the factor or factors 
identified in the subscript, all other fac¬ 
tors remaining constant; partial venti¬ 
lation ratio 

“partial ventilation ratio due to notion of musele 
reflexes 

e H-lon coiiceiitrutlon of arterial plaHnui; pli s?- 
^ logH + 0 

2 = bicarbonate content in vols. per cent of plasma 
from oxygenated blond at a pH of 7.41 
w oxygen content of l)lood In vols, per cent 
= <>xygen capacity of blood in vols. per cent ex¬ 
pressed ns Os content of blood exposed to a pO* 
of about 150 rnm. Jig 

-metabolic rale ratio, expressed as (he ratio of 
the actual metabolic rate to the refttlng rate 


B 

UQ 

VU 


Vltpn, 


VHn 


II 


O, 


MRR 


be in equilibrium) Oj and COg tensions for any 
barometric pressure, alveolar RQ, and for any in¬ 
spired gns mixture. This equation, like the Others 
prewmted in Table 1, is fairly complex in its most 
general form, but happily reduces to much simpler 
forms for specific applications. 

The second step consisted of an analogous derivation 
on formal grounds of what has been termed the for¬ 
mal ventilation equation (5), which define.s the possible 
relationships between the actual ventilation and the 
alveolar COa tension for any condition of metabolic 
rate, alveolar RQ, and inspired gas mixtures. 

The third step consisted of developing on empirical 
grounds what has been called the respiratory pathway 
equation (P), which defines the possible relationships 
between the arterial H-ion oonoentration and CO 2 
tension, for any conditions of bicarbonate capacity, 
O 2 capacity, and arterial O 2 saturation. 

The fourth and latest step to be completed consists 
of the isolation and quantification of the partial 


effects on ventilation of the throe important chemical 
agents, H-iou, pCO^, and pO^. The partial effects 
of H-ion and pCO^ were established empirically on 
the basis of extensive data available in the literature 
on the composition of blood in both respiratory and 
metabolic disturbance of ucid-base balance. The 
partial effect of pO^ was similarly established on the 
basLs of extensive data (d), on the composition of 
alveolar air in decompression anoxia. These separate 
partial effects may be summed to yield what has been 
identified as the chemical ventilation equation (i?). 

The variables VR, H, and pOg may be eliminated 
from the chemical ventilation equation by substitution 
of the previous three equations, thereby providing a 
quantitative description of the behavior of resjiira- 
tory ventilation under any conditions whore the throe 
chemical agents, operating normally, arc <’ontrolling 
ventilation. 

One of the major achievements of the present theory 
is that it resolves the most persistent and controver¬ 
sial question in the field of respiration; Should H-ion 
or CO 2 be considered the true respiratory stimulus? 
From the standpoint of tlie multiple factor theory 
this question should bo framed as follows: To 
what extent does each of the two agents influence 
ventilation? Equation 4, which accurately describes 
the extensive experimental data, provides a quanti¬ 
tative answer to this question. If it Avere true that 
only one of the two agents is the true stimulus, the 
procedure used to establish Equation 4 would have 
betrayed the fact by emerging with a coefficient of 
zero for the inactive agent. Since neither of the 
coefficients is zero, it must be concluded tliat both 
agents independently affect respiration. 

The combined action of the two agents, H-iuu con¬ 
centration and pCOa, is illustrated in Table 2 by data 
which were calculated from the equations presented 
above and which accurately describe experimental 
findings. The first line of the table represents the 
nonnal resting condition, and the next two lines rep¬ 
resent respiratory and metabolic acidosis, respectively. 
In all three conditions the metabolic rate ratio is 
unity; although there are changes in 0^ tension, the 
range covered is an inactive one for this agent. The 
inhalation of 6 per cent COg elevates both the COg 
tension and the H-ion oonoentration. Since the 
partial effects of both agents are stimulatory, a vigor¬ 
ous respiratory response occurs, amounting to a 268 
per cent increase over the resting value. This 
marked response to the inhalation of OOg is, of 
course, ivell known. By contrast, an identical increase 
in H-ion oonoentration due to a metabolic acidosis', 
induced by NHiCl or any fixed acid, results in a 
comparatively feeble respiratory response, amount¬ 
ing to only 9 p^ cent. The reason for this becomes 
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apparent from an exauiinatioa of the behavior of the 
GOj tension. The increase in ventilation mediated 
by the acidemia leads to hypocapnia, which exerts 
an inhibitory partial effect (indicated by a negative 
sign in Table 2), which nearly neutralixcB the partial 
effect of the acidemia. It is important to note that 


negligible role in active exereise. That this conclu¬ 
sion is wholly unjustified is indicated by the calcu¬ 
lations presented in the last two lines of Table 2. It 
has been reported (2) that passive exercise of one leg 
in human subjects produces an average increase in 
ventilation of 40 per cent. If it can be assumed 


TAIILK 2 


Condition 


UoHtlnu . 

5% COa lnhHlutlt>n 
NHiCl acUlosiH . . . 
Anoxin, 12,170 ft, 
CasRlvc cxerelsu , , 
Active excrrlMo . . . 


Arterial 

pOa 

Artarlal 

Arterial reaction 

Metabolic 
rate 
ra tlo 


Partial incremeutg 


Total 

ventila¬ 

tion 

ratio 

H-ion 

pH 

VKp«, 

VUpooj 

VBn 

VRb 


40 

.38.9 

7.43 0 

1.00 





1.00 

HO.H 

40.7 

43.1 

7.330 

1.00 

0.66 

1,75 

0.98 

0.66 

3.08 

107.8 

S 6 .B 

43.1 

7.386 

1.00 

0.00 

-0.84 

0.93 

0,00 

1.09 

49.0 

36.8 

30.0 

T.436 

1.00 

1.44 

- 0.84 

-0.51 

0.00 

1.09 

121.1 

28.0 

30.7 

7.510 

1,00 

0.00 

- 2,99 

-1.81 

5.20 

1.40 

304.1 

40.0 

38.9 

7.410 

0.20 

0.00 

0.00 

0.00 

5.20 

6.20 


the partial effect of the H-ion is identical in both 
types of acidosis, indicating unaltered sensitivity, 
but that in one type its action is assisted by the ac¬ 
companying hypercapnia and in the other it is hin¬ 
dered by the accompanying hypocapnia. 

Study of these data in Table 2 leads to the convic¬ 
tion that any attempt to explain them in terms of 
only one of the two arterial agents is doomed to fail¬ 
ure. If, nevertheless, one insists upon tlie existence 
of a unique stimulus, be it Jl-ion or pC02, one is 
then compelled to assume fortuitous alterations in 
responsiveness to this stimulus. All these objection¬ 
able foaturoa arc avoided simply and logically by the 
multiple factor approach. 

The fourth line of Table 2 illustrates the combined 
action of all three chemical agents in anoxia resulting 
from exposure to altitude. At 12,170 feet, breathing 
atmospheric air, the reduced O 2 tension, operating 
through the chcmoreccptors, increases the respiratory 
minute-volume. This respiratory response leads to 
hypocapnia, which in turn produces an alkaleniia. 
The final increase in ventilation, as is well known, is 
relatively small, amounting in this example to only 
9 per cent. The reason for this small response is that 
the partial effects of both the hypocapnia and alka- 
lemia are inhibitory and nearly neutralize the partial 
effect of the anoxic stimulus. 

The lack of a satisfactory explanation of the in¬ 
tense respiratory response to exercise has betm a 
serious deficiency of previous theories. Altliough 
analysis of this problem in terms of the multiple 
factor theory has not been cnmpleted, the usefulness 
of this approach may be indicated by the following 
preliminary analysis. It has recently been demon¬ 
strated that a purely reflex respiratory response 
oeouTB in passive exercise (-8). Since the response, 
however, is so small in oomparison to the response to 
active exercise, it has been considered to play a 


that the passive nature of the exorcise prevents any 
change in metabolic rate, it can be calculated tliat a 
eoiiBiderable hypocapnia and alkaloraia must have 
resulted. Since the reflex increased ventilation 
against the marked inhibitory action of these changes, 
it must have been quite powerful—in fact, so powerful 
that, acting alone, it should increase ventilation by 
520 per cent. When this reflex is operating under 
more normal conditions of active exercise, it should 
not meet with opposition, for the metabolic rate and 
CO 2 pi’odaction should be increased. The lust line 
of Table 2 shows that, granted a reflex of this same 
intensity iu active exercise, it should be able to handle 
a 520 per cent increase in metabolism without any 
disturbances iu gas transport, or disturbance in the 
levels of gas tensions or pH. Contrary to the original 
conclusion, this analysis implies that the muscle re¬ 
flexes may play a major role in mediating the respira¬ 
tory response to exercise. It further implies that the 
chemical agents play a minor role in this situation, an 
implication which certainly is in harmony with experi¬ 
mental observationa on the behavior of these agents 
in exercise. It may be tentatively contduded that in 
exercise the chemical agents carried by the blood 
stream provide (a) a fine adjustment of ventilation, 
automatically brought into play when the reflex re¬ 
sponse is not otherwise exactly commensurate with 
the increased requirements for gas transport, and 
(b) the adjustment required us compensation for the 
metabolic acidosis of severe exercise. 

The multiple factor theory has already proved its 
usefulness in the analysis of respiratory problems in 
aviation. It provides accurate estimates of 0^ re¬ 
quirements at various altitudes (^), of equivalent alti¬ 
tudes breathing various percentages of 0^ (7), and 
provides a basis for determining the effects of adding 
COa to various gas mixtures at altitude (5), It has 
also afforded a quantitative description and explana- 
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tion of the mean pathways for disturbances of acid- 
base balance (P). It promises to reveal additional 
insight into acclimatization to altitude and into the 
various stages of compensation to acid-base balance 
disturbances. 
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Technical Papers 


Radioactivation of Colloidal Gamma 
Ferric Oxide 

M. Blau and II. Sikason 

Research Department, International Rare Metals 
Refinery, Inc,, New York City 

0. Baudisoh 

Director of Research, Saratoga Springs Commission 

Wdo and Baudisch (7) were the first conclusively 
to establish that ferric oxide—FeaOa—exists in both 
a cubic and a rhoinbohedral form. The cubic form, 
Y ferric oxide, is the labile one and ages slowly, under 
loss of energy, into the stable rhombohedral form, the 
common a FcaO^^ or hematite. The cubic or spinel 
type, Y Fc.jOs, possesses magnetic properties similar 
to, but feebler than, metiillic iron and, in addition, a 
remarkable number of catalytic and bioeatalytic quali¬ 
ties. The rhombohedral, a FogCg, which is not mag¬ 
netic, is also active in a biocataJytic manner but to 
a lesser degree than the cubic form. 

It i.s obvious that the difference in physical behavior 
of the two chemically identical modifications of iron 
oxide must be attributed to the difference in their crys¬ 
tal structure. Many investigator's have studied the 
distal structure of these iron oxides (6). ^ The result 
of these investigations was the discovery that the lat- 
tic<i in Urn structure of y FejOg is incomplete. The 
lattice of Y Fe-^O^ contains so-called ‘interstitial 
spaces^' (atomic holes) which, in the more stable lat¬ 
tice of a FcaOg, are filled up by ferric ions. The 
elemental crystal of y Fe^O^ contains an average of 
214 ferrio ions compared to an average of 24 found 
in the crystal of a PcjOg, This was ascertained 
mainly by a number of experiments dealing with the 
diffusion of liquids and gases in these crystals. It 
wag found, for instance, that radium emanation dif¬ 


fuses freely through the “atomic holes” in y FegOg 
crystals, while a FcaO^ is almost impenetrable to this 
emanation; in this case, the “atomic holes” are blocked 
at room temperature. The diameter of these “atomic 
holes” or channels in y FcaOg ranges between 5.2 A. 
and 7.5 A., as the benzene molecule (diameter, 5.2 A.) 
may penetrate the crystal, but the lylene molecule 
(diameter, 7.6 A.) is unable to do so. 

The fact that the cubic, ferromagnetic iron oxide 
possesses these “atomic holes” is of great significance, 
since within the crystal a secondary structure, or 
“inner surface” is formed. The comparatively great 
surface of this crystal is mainly responsible for the 
high catalytic reactivity of the material. Also, the 
“atomic holes” create electric disturbances within the 
crystal which may also influence the reactivity of the 
compound. 

The properties of y Fe^Oa remain unchanged when 
put into a colloidal state (i), and it is in this form 
that it is especially Buitable for certain biological pur¬ 
poses, Colloidal solutions were prepared with a col¬ 
loid mill, using as a carrying medium dextrin, olive 
oil, and gum arable; the particle size obtained was 
10 ® cm. or smaller. 

Gamma ferric oxide in colloidal form may be in¬ 
jected directly into the blood stream. Peyton and . 
Beard (5) found that the colloidal particles of 

Y FcjOg are taken out of the blood stream by ibe 
reticulo'cudothelial cells, which are phagocytic to for¬ 
eign materials of this type. These authors first 
isolated Kupffer’s cells (reticolo-endothelial cells of 
the liver) by passing a sodium chloride solution 
through the liver and then using an electromagnet to 
separate the cells, the latter having been tranafonned 
into living magnets by the absorption of eolloidal 

Y Fe^Oa particles. These retioulo-endothelial oOUs are 
distributed throughout tbe body, but are most abun¬ 
dant in the liver, spleen, and bone marrow. 
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play ^ important role in the case of chronic inflam* 
ination% in the repair stag^ of acute processes, and 
in blood diseases. Colloidal gamma iron oxide has no 
toxic effects on the living cells; the cells proliferate 
and, after some time, have eliminated and are entirely 
free of all the iron particles. 

It is easily seen that the reticulo-endothelial colls 
in the body can be influenced and their antibody 
actions stimulated if the colloidal y FoaCa particles 
are combined with some therapeutically acting mate¬ 
rial, such as certain radioactive substances. A method 
of doing this is the main subject of the present article. 

Expbrimentai. Evidbnce 

It was first thought that radon gss (radium emana¬ 
tion) might be used as the radioactive substance with 
which to activate the colloidal y FcaOa particles, but 
this proved to be impractical, since radon cannot be 
stored in tliis type of crystal because of the “atomic 
holes’^ in the lattice (which are responsible for the 
good qualities of y FeaOg as an emanator). The idea 
of using radium itself as the activating material had 
to be discarded, as injections with Ea are not per¬ 
missible. This also was tlie objection to the use of 
polonium, which is highly toxic unless used in in¬ 
finitesimal quantities. 

It was therefore necessary to look elsewhere for a 
radioactive substance which would ha an alpha radia¬ 
tor, which could be deposited easily and firmly on and 
within Y FegO;,, and which had a short half-life in 
order to avoid dangerous aftereffects. 

The active deposits of radon—Ra A, Ea B, and 
Ra C—were finally chosen as activators, Ea A is 
an alpha-ray emitter with such a sliort half-life (3,05 
minutes) that its aotivity, in this case, is negligible; 
Ea B, with a half-life of 26.8 minutes, is a beta- and 
gamma-ray emitter; and Ea C, with a half-life of 19.7 
minutes, is the most potent alpha and gamma radiator 
in the radium series. Depositing Ea A, Ra B, and 
Ra C in equilibrium conditions onto another substaitcf;, 
Ra C (the substance in which we ore predominantly 
interested for our experiments), would decay approxi¬ 
mately with the half-life period of Ea 

Experiments were then made with the object of 
finding a suitable method of deposition of the radio- 
activating substances on and within the colloidal 
Y FetOg. Generally, activations with the active de¬ 
posits of Ea emanation are done by an electrical 
method. The substance to be activated is exposed 
to the emanation in an electrical field, in which the 
aiflbstimee itself has to serve as the negative electrode. 
This method, although feasible in our case because of 
the metallio properties (obndnetivity) of iron oxide, 

C is by tbe decay of the lonfeMife pn^uct, 

lla Jk, and win disappear approximately with the decay 


which means that it could be used directly as the 
negative pole, was not employed, because the yield 
of such an exposure is small and the active deposit 
does not adhere very firmly. In addition to the pre¬ 
ceding objections, it would only be possible'to activate 
the surface layer of the exposed colloidal powder, an 
area which would be entirely insufficient in our case. 



r/Me /N Mfmjres 
Fio. 1 


For the above reasons another method of activation, 
similar to that first used by H, Petteraon {4) for the 
activation of metallic disks, was adopted. 



The pyrex gloss apparatus shown in Pig. 2 was 
used for the activation of our compound. Into Tube 
E a small quantity (approximately 5 grams) of eol- 
loidal Y FegOg powder was introduced, and the top 
of the tube sealed hermetically. The powder was then 
heated to about 150° C. T^ile evacuating the appara- 
tms through Tube F, in order to eliminate all possible 
gases l^t may have been absorbed in the powder and 
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which.might clog the atomic channels within the crys¬ 
tals. Care was taken to keep the temperature at 
160° C., since too high a temperature would result in 
the transformation from gamma to alpha iron oxide. 
This too may be controlled by testing the colloidal 
material for its magnetic properties (absent in 
a Fe 20 a) after the initial heating. 

Tube F C(mtainK a* thin glass capillary which in 
turn encloses a known amount of Ra emanation. 
Tube F also contains a few metal shots. 

After the powder in Tube E has been sufficiently 
heated, Tube F is sealed, care l)eiug taken to maintain 
the vacuum in the system. The apparatus is then 
shaken mechanically until the shot contained in Tube 
F has broken the glass capillary and freed the emana¬ 
tion. 

The 3*adon is now distributed equally throughout 
the apparatus, so that only part of the radioactive 
gas is in contact with the colloidal powder. It is pos¬ 
sible to concentrate Ra emanation onto another sub¬ 
stance by freezing. The temperature required for this 
is rather low, and liquid uir had to be employed as 
a cooling agent. The part of Tube E containing the 
colloidal Y FejOg was immersed in liquid uir so that 
the radon might freeze upon the powder. The emana¬ 
tion concentrated in this manner has to remain in con¬ 
tact with the powder for three and onc-half to four 
hours until equilibrium is reached between the emana¬ 
tion and its active decay products. 

Taking into account the atomic channels of v FpjO;,, 
it is evident that the emanation will have close contact 
not only with the surface but also with the interior 
of tlic crystal lattice of the powder particles. After 
allowing the necessary time for the attainment of 
equilibrium, the apparatus is broken, and the re¬ 
mainder of the emanation present is discarded. The 
powder is again heated (again the temperature is to 
be maintained at less than 150° C.) to drive off any 
emanation that may be present in the channels of the 
powder or particles. The active deposit—Ra A, Ra B, 
Ra C—adheres very firmly to the powder ns it is 
hammered onto the particles by two successive alpha 
disintegrations. The colloidal y Fe^Og powder may 
Ji(»w be dispersed in any liquid medium suitable for 
injection therapy. 

In order to establish a definite method of dosage, 
the activity of the powder has be measured before 
injection. Taking these measurements at different 
time intervals assures that we are really dealing with 
Ra B and Ra C and provides a definite check as to 
whether or not all the emanation is evaporated from 
the powder.® How completely this purpose was ac¬ 
complished may be seen from the points plotted on 

•PreHpucfl of radon wltbln tho powder not only would 
falsify the required for the treatment but alHo might 

be dantferoua If need In large quautltlee. 


the decay curve of Ra C (Fig. 1), The points on 
the curve correspond to the values of Ra C obtained 
when measured by its gamma radiation. The curve 
was drawn in accordance with the theoretical values 
for the decay of Ra B-Ra C after four hours expo¬ 
sure in decaying radon. The starting point of the 
curve and the absolute values of the ordinates are 
extrapolated from experimental values for the moment 
at which the emanation was discarded. The fact that 
all the experimental points arc very close to the curve 
proves that no radon remained in the colloidal powder 
and that the extrapolation to the zero point is cor¬ 
rect. This point, which gives the activity of 

Ra B”Ra C reached by the exposure in radon, is a 
measure for the yield of the above process of activa¬ 
tion. 

Various other experiments, using y Fe^O., of dif¬ 
ferent particle size.s, were made with the result that 
the best yield was obtained, as expected, with the 
material in colloidal state. Without taking any spe¬ 
cial precautions, a yield of 90 per cent was easily 
obtained. Certain of the experiments performed in 
order to ascertain the preceding may be of interest. 

The behavior of powdered Y Fe./)^ was compared 
with that of colloidal y Fe^O.,, using the type of ap¬ 
paratus described above but adding an extra tube in 
order to have similar conditions for the two com¬ 
pounds used. About 16 times as high a yield was 
obtained for the y Fe^Oy powder as for the colloidal 
Y FejjOa, although the surface of the colloidal powder 
is much larg(*r. The reason for this was later found 
to be the following; The colloidal y FcjOg was pre¬ 
pared with mineral oil as a carrying medium. The 
mineral oil was later rcmov*Kl with petrol ether and 
the solid colloidal y FoyOy heated to 150° C. Traces 
of the oil were, how^ever, not completely evaporated, 
since care was taken not to exceed the 150° C. tem¬ 
perature mark. This oil clogged the atomic channels 
and prevented the radon from penetrating within the 
lattice of the powder particles. Although mineral 
oil has, at ordinary temperatures, a strong adsorp¬ 
tion for radon, this seems not to be the cose for very 
low (liquid-air) temperatures, at least not in compari¬ 
son with the adsorption coefficient of Fe^Og. 

Another experiment was undertaken in order to 
differentiate the adsorption factors of gamma and 
alpha ferric oxide. In order to have the same col¬ 
loidal conditions present throughout, we used the same 
colloidal Y Fe^Og, transforming half of the amount 
into a FejOy. This was done by heating the y FegOg 
to about 400° C., after which the powder showed only 
a very slight magnetic reaction, proving that at least 
95 per cent of the total amount had been transformed 
from the gamma into the alpha nmdifleation. The 
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three-tube arrangement on our apparatus was agaiii 
used to make possible a full eomparisou of the results. 
It was found that the yield in amounts of Ra B-Ra C 
adsorbed was from 40 to 50 per cent higher in the 
case of Y Fe^Og, calculated for equal quantities of 
powder. As the formation of the active deposit 
depends upon the adsorption of emanation (all ad¬ 
sorption phenomena are surface effects), this result 
means that the “inner surface” of the y FegOg powder 
in colloidal state is from 40 to 60 per cent gi‘eater 
than the surface of the alpha modidcation. Taking 
into consideration this great surface of colloidal 
Y FejOa, we can now understand why this material, 
in the colloidal state (average particle size, 0.1 ^ in 
diameter), has such great catalytic efficiency.^ 


Application 


We believe that there is no limit as to the charge 
of Ra B-Ra C that may be applied with the. colloidal 
Y FcgOg. The quantity of Ra B-Ra C desired can be 
easily obtained, depending only upon the initial quan¬ 
tity of Ra emanation used and upon the time elapsing 
between the discarding of the emanation from the 
powder and its injection into the blood stream. In 
order that the powder may have sufficient activity 
when used for injection therapy, it may remain in con¬ 
tact with the emanation until the last moment and so 
may be shipped to distant places if the part of the 
apparatus containing the powder is kept at a low tem¬ 
perature by either liquid air (in a thermos flask) or 
dry ice (solidifl^ed COg). It was found that when 
dry icc (-60° C.) is used, approximattdy 50 per cent, 
of the emanation may be fixed to the powder. The 
quantity of Ra B-Ra C to bo used in the treatment 
may be calculated in advance as long as the initial 
quantities of radon, the time of storage in the appa¬ 
ratus or shipping, and the time elapsed between the 
openii^ of the apparatus and the application of the 
powder are known, so that an exact dosage is possible 
at all times. 

An important advantage of colloidal y FejOg lies 
in the fact that it may be suspended in an aqueous 
medium and so be used for intravenous injections. 
The activated iron oxide powder is an alpha, beta, 
and gamma radiator; injected into the blood stream, 
it enters (as already mentioned) the reticulo-ondo- 
thelial cells. The ^pha particles emitted by the 
powder will be absorbed, almost entirely within the 
cells, all the energy being transmitted to the cells. 
The amount of beta and, especially, gamma radiation 


•We want to point oat that this method Is probijbly the 
simplest and most exact for the determination ui grain slKea. 
Compartnir it with the diffusion method, we And that we 
have no correction factors that may multiply any notentlal 
orroM. The real surface of the powder, or grains, Is simply 
gteen by the activity of the powder In comparison with that 
oT the cooled glw tube, the. surface of which can easily be 
Bieiunired. 


absorbed in the same cells is negligible in comparison 
with the alpha radiation. Not even 1 per cent of the 
ions formed in the cells will be due to beta radiation; 
and the number of ions produced by gamma radiation 
is only about 0.01 per cent of those produced by alpha 
particles. For that reason wo can suppose that within 
the cells only the alpha radiation is biologically active; 
the tissue near the cells will receive beta radiation, 
while the action of the gamma radiation is spread 
over the entire body. Because of the strong and con¬ 
centrated action of the alpha particles, however, we 
can limit the intensity of our preparations to very 
low values, so that the effect of beta and gamma 
radiation is of no importance. 

If using preparations of 1 me. (Ra B and Ra C), 
we have within the cells, by alpha action, ionization 
effects which with the common Ra therapy could be 
produced only with a preparation of 10 grams of Ra, 

It is to be presumed that the highly activated 
reticulo-endoUiolial cells will be more effective in their 
action against bacteria and inflammatory diseases. 
These cells arc distributed throughout the body, but 
arc found especially in organs connected with the 
blood formation. 

licblond and Laoassagne (^), using subcutaneous 
injections of polonium in experiments with rats, 
proved by autographic methods the presence of 
polonium within reticulo-endothelial cells upon the 
lymphatic formations and also found a pronounced 
effect upon the lymphatic system. They recommend 
the use of polonium for tlie treatment of lymphatic 
leukemia. However, since polonium is toxic and pro¬ 
duces gastric ulcerations, it would be desirable to 
replace it by activated y FegOg, as described above. 
The use of the colloidal gamma iron oxide activated 
with Ra B and Ra C is preferable even to artificial 
radioactive gamma iron oxide (beta radiator), since 
in the latter case relatively high activities have to be 
used in order to produce the same intracellular effects; 
also, artificially radioactive iron has a relatively long 
life (47 days half-time), so that strong sources may 
be dangerous. On the other hand, in the case of 
activation with Ra B and Ra C, no dangerous after¬ 
effects have to be considered. One-tenth me. of Ra B, 
after its complete decay, forms 2.6 x 10-® me, of 
polonium, if none is eliminated, so that even if we 
repeat the treatment from 10 to 20 times, we are still 
far below the amount of polonium formed by 0.1 ng. 
of Ra, the generally accepted tolerance dose. 

It may, however, be even more advantageous to use, 
instead of Ra B-RaC, the active deposit of thorium, 
Th B and Th C. Th B has a longer life (10.6 hours 
half-time), and Th C also is the last radioactive ele¬ 
ment produced in this series, as Th D is already a 
stable element. 



748 


SCIENOE 


VoL 108, No. 2687 


In this connection it is interesting to refer to a 
recent paper of Kelsall (^), who emphasizes the rela¬ 
tionship between lymphocytosis and cancer. If we 
reduce by a radio therapeutic method the number of 
circulating lymphocytes, there is some hope to reduce 
also the growth and occurrence of tumors. 

The activated gamma iron oxide (Ba B-Ra C or 
Th B-Th C) is interesting not only for therapeutic 
use but also from a biological point of view.* We 
could, for instance, follow from the outside the dis¬ 
tribution of the activated iron oxide with a Geiger 
counter while trying, by means of a strong magnetic 
field, to influence the path of the activated magnetic 
cells (i). 

Finally, using the method described by Rous (5) 
for separating Kupffer’s cells by magnetic methods, 
the way would be open to a study of the influence 
of alpha particles on living cells. 

References 

1, Haudiscii, O., and ALBKHCnr. W. H. Jiaturwigs., 1932, 

flO, B30; BAuniHCU, O. Bv^ingk Kem. Tidsk,, 1085, 47, 
115. 

2. Kblball, M, a. fJcience, 1945, 108, 406. 

8. Lbbia>nd, Ch. Pu., and LacassaoNb, A. Amer. J. Roent- 
uenol. rad. Therup., 1943, SO, 801. 

4. PBriKBHON, H. Ber. IlOt Wien, 1023, 132, 56. 

5. Houb, Pbytqn, and Ubabu, I. W. J. tap. Med., 1934, 

59, 617. 

6. Thbwlih, L. Phil. Mao-, 1981. 18. 1089; Vrbwbo, I. W. 

Z. Krigtallogr,, 1935, 91, 66 ; Kqbdbb, K. Z, KrietaU 
loar., 1936, 91, 1D3; Haoq, Z. Z. phyg. Chem., 1085, 
Ba9, 65 ; Haul. K., and Schoon, Th. Z. phyg. Chem., 
1039, 13, 216. 

7. WuLO, L. A., and Baudiboh, O. Phyg. Rev,, 1925, 86, 

58T: Phil. May., 1925, 80. 399; cf. Ohem. Rev., 1934, 
16, No. 1; and Baudihch, O. Tekn. Sam/. Ilandl., 1935, 
No. 4, 107 ; /ycicnoc, 1923, 57, 451; 1938, 77, 817. 


The Age Factor in Adaptability of a 
Sarcoma Virus to Other Animal 
Species 

F. DuaAiT-RErKALs 
Department of Bacteriology 
Tale University School of Medicine 

An indispensable condition for the adaptation of 
avian sarcoma viruses to alien species of birds is the 
youth of the individual in which infection is attempted, 
this culminating in the case of ducks, which respond 
to the inoculation of viruses of the Bous and Fuginami 
sarcomata for only 24 hours after hatching {3, 4). 
The results that follow show that the age of the 
chicken bearing the tnmor is also a factor of impor¬ 
tance in determining the adaptation of the virus of 
the Rous sarcoma tn ducks. 

*An lutercBtlug paper on tfalB topic waa publiBheil by 
MaxQeld and Morteneen (J. appl. Phyg., 1941, 18, 197), wbo 
used, In experlmentB wltb rats, colloidal thorium dioxide. 
They found, by radioactive measurementB, that six to elaht 
hours after an Intravenous injection, 09 per cent of the 
thorium was removed from the blood stream by the phA|;o> 
cytlc action of the retlculo-endothellal cells. They recom- 
i^d the use of this method for tests of the various theories 
of Phagocytosis, However, hslng this method on man may 
be dangerous because of the aftereffects that are due to the 
long41»t daughter-product, mesothorium. 


The experiments consisted of the inoculation into 
the breast of newborn dacks of cell sttapenstOiks from 
tumors grown in chickens varying in age from 15 
days to 18 months^ and of analogous inoeulations into 
succc^ive groups of du^ings of the tumors obtained 
ill the preceding passages at intervals of from 1 to 
3 weeks. In some cases, additional ducklings were 
injected in the vein with tumor filtrates, and the 
growths (‘*late tumors”) that evolved several montids 
thereafter were transferred to other groups of duck¬ 
lings by means of cell suspensions. 

The following results were obtained: 

(1) The tumors grown in chicks from 2 to 4 weeks 
of age were very easily transferable into ducklings 
in 16 out of 17 lines, each started from a different 
chick tumor. Growth was fast, and the hosts often 
died although the tumors never became generalized. 
Transplantation of those tumors was successful, al¬ 
though irregularly, for a number of passages which, 
however, never exceeded 6, and always in the absence 
of generalization. The number of ducks developing 
tumors became progressively smaller in the course of 
the passages until none of the animals responded. 
The tumors in the surviving birds regressed in every 
case, and as a result, all the lines were lost, despite 
the fact that a total of nearly 350 ducklings were 
inoculated. Despite its long sojourn in a foreign 
species the virus did not show detectable signs of 
variation, since filtrates from the duck-grown tumors 
produced the customary lesions at the usual rate in 
chicks. 

(2) The tumors grown in chickens 18 months of age 
did poorly in ducklings for in 6 of the 8 linos started, 
growth followed in only 3 out of 47 birds injected, 
and these two tumors could not be carried beyond 
a second passage. However, in the two other Hnes 
growth followed in 8 of the 11 ducklings injected, 
and adaptation was achieved after some passages with 
the customary succession of events accompanying the 
phenomenon, 

(3) The tumors grown in chickens intermediate in 
age between the two above groups seemed to be the 
most adaptable to ducks. Most of the chickens of 
this group were from 5 to 10 months old, while an¬ 
other also supplying an adaptable tumor was 3 
months old. Of the 6 duck-tumor Imes which have 
been obtained, 4 were evolved by passages of cell 
suspensions, while in the other 2 oalses dndclings were 
successfully injected with both cell suspensions and 
filtrates, but the lines were obtained by passages of 
the "late” tumors induced by filtrates. To these east» 
one has to add at least 3 more in which filtratas in-r 
duced typical 'late” tumors, but neither these grh^s 
nor those produced by cell suspensions wmre pesM 
into other diudm. However, adi^^tieB 
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wl£h another 6 tumors grown in chiekens 
from 5 to 8 months old. 

The signs of adaptation of the chicken tumor to 
ducks are qnite obvious; progressive growth often 
followed by generalization in ducks of all ages, acqui¬ 
sition of new tissue affinities, total or partial loss of 
the power to induce tumors in adult chickens, and 
gross and microseopic changes in the tumors (.9). 
Proper analysis revealed that no two of the variants 
are identical, each differing from the rest in degree 
of generalization, incidence of non-neoplastic (hemor¬ 
rhagic) or neoplastic lesions, cell type and texture 
of the growths, and virulence and tissue affinities of 
the virus inductor. In regard to the last property 
special mention must be made of a neurotropie strain 
of sarcoma which induces in the central nervous sys¬ 
tem of young ducks a typical hemorrhagio disease, 
while the nervous tissue of older ducks is never 
affected by either hemorrhagic or neoplastic lesions. 
Also, some of the lines have been transmitted to full- 
grown pigeons, in several passages, by means of cell 
suspensions and ffitrates. Large primary tumors 
followed by widespread generalization have often 
been obtained. 

The above results have to be related to the dimin¬ 
ishing susceptibility of aging birds to tumor viruses, 
which finds an expression in the progressive develop¬ 
ment of a suppressing power by the blood serum 
against these viruses {1, 7). When chickens ranging 
in age from embryos to 2 years are infected with the 
virus of the Rous sarooma, the following lesions are 
observed to develop: (a) a non-neoplaatic, hemorrhagic 
disease (2 ); (b) fast-growing tumors, first combined 
with, and later free of, hemorrhagic lesions (J); 
(d) moderately-growing tumors (f); and (d) slow- 
growing tumors which frequently regressed (d). Free 
virua oan easily be demonstrated in filtrates from 
hemorrhagie lesions and fast-growing tumors, whereas 
it is only occasionally shown in filtrates from tumors 
grown in old chickens (d). Also, study of a series 
of 14 spontaneous chicken sarcomata suggests that 
these neoplasms cannot be transplanted if they arose 
in old chiekens (5). 

Therefore, ehioken tumor viruses infecting a pro¬ 
gressively older individual shift from a highly favor¬ 
able to a highly unfavorable medium. The present 
experiinentB suggest that adaptation to a foreign 
gpeeiea, the duck, takes place most easily between 
these two metremes when presumably conditions in the 
medium become adverse but without reaching as yet 
fhet phase in most old animals where the effect on the 
vims may go as far as complete suppression and eaus- 
ing the tumor to rsgrraa. ^e proeess may be com¬ 
pared to variation in bacteria in old eultures or in 
eoa^cseento. It is not that the tumor virus varies 


as a consequence of the infection of the duck, but 
rather that docks are infected by an easily adaptable 
virus because that virus has previously varied in the 
chicken. 

Finally, the fact that the tumor virus from chicks 
failed to vary in ducks, despite successful growth in 
the latter host for several passages is in itself the 
idea! control, proving that the lines of duck tumors 
were evolved by variation of the chicken virus and 
not by activation of hypotlietieal dormant duck viruses. 

SUMKART 

The age of the chicken in which the Rous sarooma 
is grown has an influence on the variation and subse¬ 
quent adaptation of the causative virus to ducks. 
Adaptation is relatively easy to accomplish when the 
tumor has been grown in adult chickens several months 
of age. It has never boon accomplished when the 
tumor has been grown in chicks and only occasionally 
when it has been grown in old chickens. 
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The Effects of Sex Hormones on the 
Copulatory Behavior of Senile 
White Rats ^ 

R. S. Minnick and C. J. Wakdbn 
Department of Peychology, Columbia Univeraiiy 

S. Ahieti 

Department of Neuropathology, New York State 
Psychiatric Institute 

There is a large body of literature covering the ex¬ 
perimental work on various aspects of sex activity. 
However, most of the behavioral studies are limited 
to the period of growth and early maturity. This is 
especially true of such studies as those dealing with 
the influence of the estrogens and androgens. 

The present investigation is concerned with the 
effects of hormonal action on animals of relatively ad¬ 
vanced age. Twenty-five male white rats, 28 months 
old, were used. The rats were very large, the average 
weight being S42.0 grams. They were derived from 
four litters and were divided into groups aoeording to 

1 Thanks are due to the Scheriax Corporatlaa for aapplar- 
360 lag. of oreton aestofterone propionate) and 460 
Cartiand IfeliMm units ot uteron (pitattary-llke hormone 
mm pMfoant mares* seram). Thanks are also due to Parke 
DavlB and ^mpany tor stipplylng 100.000 X.O. of the estrogen 

compound, mefitn. 
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the split-litter technique. The 26 animals were ar¬ 
ranged into three groups, as indicated in Table 1. A 
well-balanced diet was supplied, consisting of Purina 
products (Growcna mash, Dog Chow pellets) and a 
plentiful supply of fresh lettuce. Each animal in the 
testosterone group was given daily subcutaneous in¬ 
jections of 1.25 mg. of the hormone in sesame oil for 
a period of 15 days. Each animal of the antcron 
group was give 5 Cartland Nelson units in tricresol 
solution every third day for a like period, or 25 units 
in all. The animals in the control group were given 
either sesame oil or tricresol solution, in amounts equal 
to the dosage allotted to the two experimental groups. 
Since the nature of the control injection had no effect 
on copultttory behavior, the control group will be 
considered as a unit. 


TABLIR 1 

Copulation Siores for the Three Grocps, on the 
8th and 15th Dave 


Control Group 

lYstoHfthrone Group 

Antcron 

Group 

Rut 

8 tb 

15th 

Rnt 

ftth 

15 th 

Rat 

8 lh 

15lh 

No. 

day 

day 

No. 

day 

day 

No. 

day 

day 

1 

0 

7 

9 

14 

21 

37 

18 

17 

2 

0 

0 

10 

11 

17 

18 

IB 

17 

3 

0 

0 

11 

11 

15 

10 

10 

18 

4 

0 

0 

12 

9 

17 

20 

8 

13 

n 

0 

0 

33 

4 

35 

21 

6 

7 

6 

0 

0 

14 

0 

34 

22 

4 

11 

7 

2 

0 

15 

0 

0 

23 

4 

7 

8 

3 

0 

16 

0 

0 

24 

0 

0 







25 

0 

0 

Av. 

0.623 0.870 


6.120 

11.625 


7.00 10.00 


In the copulatory tests, each rat was exposed indi¬ 
vidually to a female in heat for a period of 10 
minutes. These tests were conducted between 11: 00 
P.M. and 2; 00 A.M., with low illumination, to ensure 
maximum activity. FcrnaleB, as incentive animals, 
were kept continually in heat by giving them daily 
subcutaneous injections of 666 I.U. of estrogen com¬ 


pound (theelin)* A strict criterion of copulatory 
activity was employed. This required that the usual 
pattern of rapid lumbosacral anterior-pofiterior oscil¬ 
lations, followed by licking of the penis, occur in each 
instance. 

The main results for both copulation teste are shown 
in Table 1. As will be seen, only three animals of the 
control group exhibited copulatory behavior, and each 
of these only on one or another of the tests. The two 
experimental groups gave a fairly high average 
copulation score, although two of the animals of each 
g^oup did not copulate at all. The difference between 
each of the two experimental groups and the control 
group is statistically significant, whereas the difference 
between the two experimental groups is not. 

It is clear from these results that rather large doses 
of testosterone propionate are no more effective than 
the pituitarydike hormone as here employed. In the 
case of the latter, we must assume that the hormone 
operated as an activator on the interstitial cells of the 
testes. This interpretation seems necessary, in spite 
of the fact that anteron is regarded as primarily an 
activator for spermatogenic functions. This view is 
also supported by the histological findings that the 
interstitial cells of this group showed hypertrophy and 
hyperplasia in most cases. The testosterone group, on 
the other hand, showed some degree of atrophy at the 
various stages of spermatogenesis as well as atrophy 
of the interstitial cells with replacement fibrosis. These 
results would seem to raise a question as to the ad¬ 
visability of using testosterone propionate in replace¬ 
ment therapy, as is common in clinical practice. A 
more detailed account of this experiment may bo found 
in another connection (I). 
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Scanning Science — 

Near the beginning of lost year, a discovery was made that excited great interest through¬ 
out the scientific world, when it was announced that remains of a veritable missing link between 
man and the higher apes had been found in Java, in strata of Pleistocene age. The discovery 
was made by Dr. Eugene Dubois, a surgeon in the Dutch army, who had been stationed in 
Java for several yean and had devoted much time to the vertebrate fossils of that island* • . . 

The facts relating to the discovery itself and the position in which the remains wera found, 
as stated by Dubois in his paper, together with some additional details given to me personally, 
convinced me that, in all probability, the various remains attributed to Pithecanihropm per¬ 
tained to one individual. Under the circumstances, no paleontologist who hat had esperience 
in collecting vertebrate fossils would hesitate to place them together. . . . 

The tooth, skull and femur, were found at different times in the tame horison, all im¬ 
bedded in the same volcanic tufa. The tooth was found first, in September, 1891, about a 
meter below the water level during the dry season, and 12 or IS meters below the plain in 
which the river had cut its bed. A month later, the skull was discovered, only a meter distant 
from the place where the tooth lay. In August, 1892, the femur also was found, about IS 
meters distant from the locality where the other specimens were imbedded. Later, in Oc¬ 
tober of the same year, a second molar was obtained at a distance of not more then three 
meters from where the skull-cap was found, and in the direction of the place where the femur 
was dug out. . . .—O. C* Marsh 
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Obituary 


Forrest Rhinehart Immer 

1899-1946 

Forrest Bbinehart Immer, associate director of the 
Minnesota Experiment Station and professor of 
agronomy and plant genetics at the University of 
Minnesota, died suddenly on 2 February 1946 as a 
result of a heart attack. 

Dr, Immer was born at Spencer, Iowa, on 18 July 
1899. While a small boy, he moved with his family 
to a form near Jeffers, Minnesota. After graduation 
from high school in 1917, he entered the service for 
a few months during World War I. He then entered 
the University of Minnesota and received his B.S. de¬ 
gree in 1924, his M.S, degree in 1925, and his Ph.D. 
in 1927. 

Dr. Immer served as instructor of plant genetics in 
the University of Minnesota from 1927 to 1929 and as 
assistant plant geneticist during 1929-30. He then be¬ 
came associate geneticist with the Division of Sugar 
Plant Investigations of the U. S. Department of Agri¬ 
culture, serving in this capacity from 1930 to 1935, 
with headquarters in the Division of Agronomy and 
Plant Genetics of the Minnesota Agricultural Experi¬ 
ment Station. During this same period he acted as 
adviser in statistics in the Experiment Station. Soon 
after accepting this position he was appointed a Fel¬ 
low of the National Research Council for the year 
1930-31 and spent this time in England and Sweden, 
studying statistics at the Rotharosted Experiment Sta¬ 
tion, England, under the direction of R. A. Fisher, and 
plant breeding at the Svalof Plant Breeding Station, 
Sweden. In 1935 he rejoined the University of Minne¬ 
sota as associate professor in the Division of Agron¬ 
omy and Plant Genetics and occupied this position 
until 1937, when he was made a full professor. In 
addition to his duties as professor of agronomy and 
plant genetics, he was appointed vice-director of the 
Minnesota Experiment Station in 1941 and became 
associate director in 1942, in which capacity ho served 
until his death. 

One of Dr. limner’s major contributions to science 
was as a joint author with H. K. Hayes of a book en¬ 
titled Methods of plant breading, published in 1942. 

Another of Dr. Immer’s chief contributions was 
through his students. In recent years, with his added 
adnunistrative duties, he continued to teach a course 
in Applied Statistics. His enthusiasm in science and 
especially in genetics and applied statistics, his fund 
of information in many fields, and his ever-readiness 
to help his students attracted an increasing number of 


students to bis classes and made him an inspiring 
teacher. 

Dr. Immer was called for special duty in England, 
in 1944, as operations analyst with the Eighth Air 
Force. Here he was assigned to the Operations 
Analysis Section, whose duty it was to analyze bomb¬ 
ing operations and improve bombing accuracy. For 
his exemplary service he received citations from Gen. 
H. H. Arnold and Lt. Gkm. J. H. Doolittle. 

Dr. Immer returned to his position at the Univer¬ 
sity of Minnesota in November 1944. In his adminis¬ 
trative position he was rapidly gaining recognition 
and assuming leadership in the solution of agricul¬ 
tural problein.s and was serving as chairman of the 
Committee on Farm Structures and on Poultry Breed¬ 
ing set up by the directors of the North Central Re¬ 
gional Experiment Stations. He was also chairman 
of a committee on legislation relating to farm struc¬ 
tures for the Association of Land Grant Colleges. He 
was very active in the American Society of Agronomy, 
serving on various committees, and was consulting 
editor in statistics for the journal at the time of his 
death. 

H. K Havks 

Division of Agronomy and Plant Genetics 
University of Minnesota 

Homer Jay Wheeler 

1861-1945 

Homer Jay Wheeler died on 18 November 1945 in 
the Mountainside Hospital, Montclair, New Jersey. 
He was bom to Quakers, Jesse B. and Martha (Sykes) 
Wheeler, in Bolton, Massachusetts, on 2 September 
1861. 

Upon graduation from Massachusetts Agricultural 
College in 1883, Wheeler was offered a position as 
assistant to Dr. Goessmann, who had just been made 
director of the newly established Massachusetts Agri¬ 
cultural Experiment Station. He accepted the offer 
and served the Station for four years, thus gfldning 
the unique distinction of having actually performed 
the first chemical analytical work done there. 

Through the influence of Dr. Goessmann, and the 
generosity and confidence of a friend who loaned him 
sufficient funds to make the venture possible, he de¬ 
parted from New York for Germany in the summeof 
of 1887 to study for his Ph.D. degree at the Univer¬ 
sity of Goettingen. During his two years at the Uni¬ 
versity he studied under Profs, Victor Meyer, ToUens, 
Henneberg, and Von Koenen. While there, together 
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with a' small group of American students, he heard 
the first lectures ever given on “The Operation of the 
Respiration Calorimeter" (Dr. Pfeiffer). Upon being 
awarded the M.A. and Ph.D. degrees in 1889 he re¬ 
turned to the United States to assume the duties of 
chief chemist of the newly established Rhode Island 
Agricultural Experiment Station at Kingston, Rhode 
Island. On 15 May 1891 he was married in Brook¬ 
lyn, New York, to Frieda H. P. Ruprecht of Goet¬ 
tingen, Germany. 

It was not long before his work in connection with 
soil acidity, and particularly in pointing out the occur¬ 
rence of an injurious degree of acidity even in many 
well-drained upland soils in this country, began to 
gain him not only national but also international 
recognition. Concurrently he worked on the effect of 
soil acidity in lessoning the danger from potato scab, 
on the fertilizing value of sodium salts for certain 
crops, especially where there was a deficiency of pot¬ 
ash, and on many similar agricultural problems. Not 
long after his arrival at the Rhode Island Agricultural 
Experiment Station ho was offered the position of 
professor of geology in the State College, which posi¬ 
tion he filled concurrently with his Experiment Station 
work from 1894 to 1912. During the period from 1902 
to 1903 he served similarly as professor of agricultural 
chemistry and from 1902 to 1912 as professor of 
agronomy. In 1902 he accepted the directorship of 
the Experiment Station and held this position until 
1912, when he resigned to become manager of the 
Agricultural Service Bureau of the American Agri¬ 
cultural Chemical Company. In the interim he had 
made a visit to Europe to study work being done 
there; he had served in 1902 and 1903 as acting 
president of the Rhode Island State College; he was 


autlior and oo-author of a great many bulletina and 
reports issued by the Station; he was author of the 
book, Manures and fertiUeers (Maemillan); he had 
served as president of the Assoeiation of OfOeial 
Agricultural Chemists of the United States, as presi¬ 
dent of the American Soeiety of Agronomy, and as 
chairman of the New England Section of the AmeiN 
ican Chemical Society, In 1912 Brown University 
conferred upon him the honorary degree of So.D. 

During his first 16 years with the American Agri* 
cultural Chemical Company, Dr, Wheeler was located 
in Boston. In 1928 he was transferred to the new 
headquarters in New York City. While manager of 
the Agricultural Service Bureau, he wrote and had 
published many bulletins, booklets, and circulars on 
various agricultural subjects; he conducted experi¬ 
ments with fertilizers in practically all of the eastern 
states from Maine to Florida, and as for West as the 
Upper Michigan Peninsula, Wisconsin, and Minnesota. 
He also conducted experiments with radioactive sub¬ 
stances, with manganese, boron, and such other ele¬ 
ments as had been claimed or purported to be bene¬ 
ficial to plant growth. During World War I he served 
as chairman of the Committee on Soils and Fertilizers 
of the National Research Couneil. 

In 1933 his Alma Mater conferred upon him the 
honorary degree of Sc.D. 

Up to five weeks before his death. Dr. Wheeler 
maintained a keen and active interest in all fields of 
eliemioal development and particularly in the field of 
agricultural chemistry. His interest in research dated 
from the time when in Germany he produced the first 
wood sugar, xylose, from beech wood, and jute. 

Carl 0. J. Whbblkb 

25 Outlook Placef Olen Bidge, New Jersey 


News and Notes 


The American Physical Society held its 272nd meet¬ 
ing at the University of Chicago 20-22 June. Two 
other meetings are scheduled for the summer months, 
one at the University of California at Berkeley, 12-13 
July, and the other in New York City 19-21 Sep- 
U^mber. 

Some confusion surrounded the early plans of the 
meeting because security releases were slow in com¬ 
ing; nevertheless 97 papers were read during the three 
days in addition to the longer lectures prepared by 
invitation. 

On Thursday morning there were three such lectures 
sebeduled, E. U. Condon, president of the Society, 
preaiding. E. Fermi spoke on ^^einentary Pfie 


Theory,” R. F. Christy on *'The Small Enriched Re¬ 
actor at Los Alamos,” Gregory Breit on ‘'Theory of 
Nuclear Reactions.” 

L. A. DuBridge, vice president of ^e Society end 
president-elect of the California Institute of Tech¬ 
nology, presided in the afternoon session which heard 
Farrington Daniels on ''Problems and Plans of 
Nucleonics Research,” J. B, Dunning on "Nentr^ 
Spectroscopy,” and H. H. Ooldsihith on "A 
Survey of Neutron Cross Sectimoia.” 

At the dinner session on fhuri^y tdgbt 4* H. 
Compton spete on "Physics Research mad Bdiiase 
of Nudear JSnaergyP 
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Stttiswday, G. T, Seaborg diiseribed the ^*^ran»- 
urauium Eleniestfr’' while E. P. Wigner, Princeton, 
leetared on “Introduction to Theoretical Papers from 
Qinton,” 

On 4 Jime Hep, Etnmuel Cellerj New York, intro¬ 
duced a bill into the House calling for the establish- 
ment of a National Science Foundation. This bill, 
H.R. 6572, is the oonipauion legislation to S. 1850. 
It has been referred to the Subcommittee on Public 
Health of the Interstate and Foreign Commerce Com¬ 
mittee, which rUH has H.R. 6448. Since S. 1850 is 
awaiting passage by the Senate, the contest is now 
between H.R. 6448 and the new bill, H.R. 6672. 

About People 

Richard C\ Darnell, consulting engineer on instru¬ 
ment design and appiioitition and president of the 
Washington Instrument Society, has been appointed 
by the Department of State, under its cultural co¬ 
operation program, to serve in China as a specialist 
in scientific instruments and laboratory equipment. 
Mr. Darnell will assist in the selection of modern 
scientific instruments needed to replace those worn out 
or looted from universities and research organizations. 

John A, Fleming, who retires on 30 June as director 
of the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington, will be tem¬ 
porarily located at the Carnegie Institution's Office of 
Administration, 1530 P Street, N. W., Washington 5, 
D. C., as adviser to the Institution in governmental 
and international scientific relations. A.s announced 
in Science on 12 April, Merle A. Tuva becomes the 
new bead of the Department on 1 July. 

Robert S, Harris, director of the Nutritional Bio¬ 
chemistry Laboratories at Massachusetts Institute of 
Technology, has been promoted to professor of bio¬ 
chemistry of nutrition in the Department of Food 
Technology, 

Forrest F, Cleveland, professor of physics and di¬ 
rector of spcctroBOOpy research at Illinois Institute of 
Technology, Chicago, will return on 1 July to his 
former position as head of the Departments of Phys¬ 
ics and Mathematics at Lynchburg College, Virginia. 

FeUm G, Chtstafson, professor of botany, University 
of iCichigan, has been invited by the Ministry of Agri- 
GUlture of Bra2dl to give ^ lecture course in plant 
physiology in the Qxaduate School at the Universidade 
Bio de Janeiro, during the montiis July to 
September* He will also give a few lectures on recent 
nesearehes in plant physiology. 

A* C, TroMfbtidge, state geologist of low and head 
of &e Xh^tment of Geology at the State Umver- 


sity of Iowa, and L. L. Ray, geologist with the U. S. 
Geological Survey, will attend an excursion to central 
Norway in late June and early July. The excursion, 
under the auBpiees of the Norsk Geologiak Forening, 
will examine phenomena connected with the retreat 
of the last ice sheet, and geomorphology. K. M. 
Str0m is the leader of the excursion. 

Lt. CoL Gustave J. Dammin, Medical Corps, in June 
leaves the Office of The Surgeon General, where he 
has been chief of the Laboratories Branch since Janu¬ 
ary 1946 to join the staff of the Department of Pathol¬ 
ogy at The Johns Hopkins idedical School. Col. 
Dammin was awarded the Legion of Merit for his 
work in the Laboratories Branch and as a member 
of the Dysentery Comini.s.sit>n in India, and has re¬ 
cently returned from Europe, where he was a member 
of the Infiuenza Mission. 

Alexander Silverman, head of the Department of 
Chemistry of the University of Pittsburgh, addressed 
the Western Maryland Section of the American Chem¬ 
ical Society in Cumberland, 24 May, on “Glass: Retro¬ 
spect and Prospcct.^^ 

Erwin Raisz, of the Institute of Geographical Ex¬ 
ploration, Harvard University, gave the annual lecture 
on 18 May before the University of Cincinnati Chapter 
of Sigma Xi, speaking on “Maps; Their Past, Present, 
and Future.” 

Luther S, West, chief of Natural Sciences and head 
of the Department of Biology, Northern Michigan 
College of Education, Marquette, has been awarded 
the Army Commendation Ribbon for his work in ento¬ 
mology in the Army Medical School. 

Croom Beatty, III, has resigned as director of the 
Organic Research Laboratory of the Sprague Electric 
Company, effective 1 July 1946, to accept an appoint¬ 
ment as assistant professor of chemistry at Purdue 
University, West Lafayette, Indiana. 

Perry J, Melnick has been appointed associate pro¬ 
fessor of pathology at the University of Southern 
California Medical School. Dr. Melnick was released 
from active duty as a lieutenant colonel in the Med¬ 
ical Corps in April. 

Announcements 

The Air Surgeon announces the development of a 
hydraulic artificial leg at the Army Air Forces Aero 
Medical Laboratory in Heidelberg, Germany. Two 
German scientists, Uliieh K, Henschke and Hans A. 
Mauch, working in this Laboratory, have invented a 
device consisting of a small cylinder filled with hy- 
draulie fluid and a piston connected with the upper 
The movement of the piston is controlled by a 
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valve which can bo opened or closed at will with the 
abdoinixial jnuscies, by means of an ingenious belt 

The hydi'aulic element can be installed in present 
artificial legs. 

Principal advantages an*, the control of knee flexion 
and the ability to lock the knee in various degrees of 
flt^xion; these are considered to be considerable ad¬ 
vances in prostheses. The development will shortly 
be turned over to Surgeon General Kirk and his Re¬ 
search Protheses Laboratory for further exploitation. 

The Physioi Department of the University of Cali- 
fornia^ Los Angeles, announces the following promo¬ 
tions in rank and new appointments: L. P. Delsasso 
and Norman A. Watson have been promoted to asso¬ 
ciate professorships. J. R. Richardson has been ap¬ 
pointed associate professor, aiid Byron Wright and 
Bernard Peters have been appointed assistant pro¬ 
fessors. The last three men will be responsible for 
the inauguration of a program in nuclear physics. 
The original 37-inch cyclotron is to be transferred 
from Berkeley to the Los Angeles campus and will 
be operated as a frequency modulated cyclotron. 

The sentence imposed upon Alan Nunn May by the 
British Government has been strongly criticized by the 
Executive Committee of the Association of Scientific 
Workers of Great Britain in a communication directed 
to the American Association of Scientific Workers in 
the United States. The British Association does not 
seek to justify Dr. May's breach of the Official Secrets 
Act, hut feels that the sentence of 10 years penal 
servitude is out of proportion to the offense in view 
of the following facts: The maximum sentence in the 
proposed British Atomic Energy Bill is only five years 
penal servitude; less severe sentences have been im¬ 
posed upon persons who had actively aided the enemy; 
the person to whom Dr. May gave unauthorized infor¬ 
mation was a representative of an allied government; 
little consideration seems to have been taken of Dr. 
May's positive contribution to atomic bomb research; 
Dr. May was in a position to give fundamental sci¬ 
entific information only, having had no connection 
with the “know-how" of atomic bomb manufacture. 

The Association believes that full freedom in the 
interchange of scientiffc knowledge is essential both 
for scientific progress and international cooperation. 
The report also expresses the opinion that the original 
decision to undertake the development of atomic 
energy without the closest cooperation with the Soviet 
Union was a hindrance to, and has largely contributed 
to the present unfortunate situation in, international 
relations. 

Two fellowships for the study of rheumatic fever 
are available to recognized institutions eonoemed with 


the Study of rheumatic fever and rhoumatie heart dis¬ 
ease, according to the American Council on Rheumatio 
Fever of the American Heart Assoeiation. Each fel¬ 
lowship is for a period of three years and carries a 
stipend of $3,500, $4,000, and $5,000 for the fia^t, 
second, atid third years, respectively. 

These fellowships are provided by Um American 
Lt^gion and its Women's Auxiliary as part of their 
program of fostering research in rheumatic fever and 
rheumatic heart disease. 

Applications supplying information concerning the 
institution, the projected study, and the individual 
proposed for the fellowship will be accepted until 1 
Augu-st, to he effective 1 September, and should be 
addressed to the American Council on Rheumatic 
Fever, American Heart Association, 1790 Broadway, 
New York 19, New York. 

The National Mental Health Act, the Priest Bill 
(S. 1160 and H.R. 4512), has been endorsed by the 
Public Health Relations Committee of the New York 
Academy of Medicine, on behalf of the Academy. 
This measure provides for the establishment of a 
national psychiatric institute and allocates the sum of 
$10,000,000 per annum to provide grants-in-aid to 
universities, hospitals, laboratories, and other public 
institutions and to individuals for research projects in 
the field of psychiatry. 

The Committee has expressed the view that the 
studies should be directed toward the early detection 
of these disturbances, their prevention, and a more 
practical and shorter form of therapy. The opinion 
was also expressed that the institution should be 
placed near an urban center within easy reach of 
clinical material and interchango with other scientific 
orgauizations. The Academy feels that too great a 
size and too rapid a turnover will preclude a careful 
follow-up system among in-patients. It was also 
rccommendiHi that the compensation should be ade¬ 
quate enough and the selection and training of per¬ 
sonnel scrupulous enough to achieve the highest 
degree of competenoo on the staff of the institution. 
It is further hoped that the program will encourage 
more adequate psychiatric training within the medical 
schools. 

The Van Eseltine collection of Cares has been trans¬ 
ferred from Keuka College, New York, to Cornell 
University. Started in 1913 while the late Glen Van 
Eseltine was at tile Smithsonian Institution, this eoL 
lection grew to nearly 1,400 sheets over a period of 
25 years. In 1938 the Van Eseltine herbarium of 
about 6,000 specimens, all carefully preserved, 
mounted, and labeled, was presented to Keuka College. 
Since it was felt that the Cares genus was not of 
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sufficient interest to students itt a smali college, ar¬ 
rangements were made to transfer it to Cornell Uni¬ 
versity, where it could bo put to fuller use. The 
remainder of the herbarium is retained at Keuka 
College.— HomcI Jt, Ellis (Keuka College). 


Recent Deaths 

John C. Hoytf 72, died 21 June at his summer home 
at Paris, Virginia. Ho had been a member of the 
U. S. Geological Survey for twenty years and in 
government service for 49 years prior to his retire¬ 
ment in 1944. 

Philippe Lasseurj 63, professor of microbiology in 
the Facull/j de Pharmacie, Universitd de Nancy, died 
on 10 January 1946 from complications following an 
attack of pneumonia. Dr. Lasseur is best known for 
his studies on the conditions affecting growth and pig¬ 
ment prc)duction by dissociated types of various spe¬ 
cies of chromogenic bacteria. In 1928 ho founded the 
annual publication, Travaux du lahoratoire de micro¬ 
biology de la faculty de phartmcic de Nancy^ in which 
most of his later work was published. Despite the 
difficulties of the war, he was able to continue work 
and the publication of this journal, of which Fascicule 
14 appeared in 1945. 

Harry Waldo Norris, 83, professor emeritus of 
zoology at Griunell College, Iowa, died on 15 January. 

Helten Elisabeth Ramsdell (Mrs. Noel F. Sham- 
baugh), fomierly on the faculties of Ohio State Uni¬ 
versity and the University of Michigan, died at Signal 
Hill, California, on 23 January. 

E, 0* Boulenger, 67, director of the Zoological So¬ 
ciety (London) aquarium from 1923 to 1943, died on 
30 April. 


The War and Biological Sciences 
in Japan^ 

Before the war, Japan was ahead of other Oriental 
countries in most fields in extent of scientific develop 
ment. In the years immediately preceding the war 
there was a definite trend toward publishing scientific 
works in the Japanese language, and many finely illus¬ 
trated books or comprehensive works appeared, par¬ 
ticularly those dealing with the fauna and flora of 
Japan or neighboring countries. 


^ The Ideas set forUi In this article are those of the author 
and are ndt neomarlly endorsed by the Navy I>epartincnt. 
The Information was collected by the underslmcd while serv¬ 
ing on the stslff of. the Commander, U. S. Fifth Fleet na as* 
BlStant to Commodore M. D. Wincutts. MC, USN, Fleet Sur¬ 


geon. 


The biological sciences have suffered considerably in 
Japan as a result of the war. In general, only re¬ 
search of importance to the war effort was given sup¬ 
port; nevertheless, university professors and certain 
scientists had some freedom, within the limitations of 
equipment, materials, and demands made upon their 
services. As a result of the confusion incident to the 
bombing of the Japanese homeland in the latter part 
of the war, much of the nonesscntial work virtually 
came to a standstill, nud at the present time emphasis 
is being placed on increasing production of food, par¬ 
ticularly that coming from marine and agricultural 
sources. 

Considering the extent to which most of the cities 
of Japan were destroyed, a fairly high proportion of 
the scientific institutions received little or no damage. 
The Imperial University, with its branches at Tokyo, 
Sendai, Sapporo, Nagoya, Kyoto, Osaka, Fukuoka, 
Keijo, and Taihoku, lost very few buildings.' None 
w^ere lost in Kyoto, Sapporo, Fukuoka, Keijo, and 
Taihoku; only a few w-ooden buildings and dormitories 
were burned at Tokyo; and a few structures were 
destroyed at Sendai and Osaka, The biological lab¬ 
oratories and collections are sUlI almost entirely 
intact. 

In Tokyo, the Agriculture College, the Science Col¬ 
lege, and the Research Institute of Natural liesources 
were almost completely destroyed by fire, including 
laboratories and collections. The Imperial Agricul¬ 
ture Experiment Station remains intact, as do the 
Higher School of Agriculture and Forestry, the Seri¬ 
culture Experiment Station, and the Forestry Experi¬ 
ment Station. Of the private oT'nithological museums 
in Tokyo, that of Marquis Yamasbina is the only one 
still intact. Prince Takalsukasa’s museum was com¬ 
pletely destroyed. The collection of Mr. Hachisuka 
(formerly Marquess) is partly stored at Marquis 
Yamashina^s museum. Marquis Kuroda's collections 
of birds and mammals were completely destroyed. 
Viscount Shibusawa's fish and anthropological collec¬ 
tions are intact. The private entomological museums 
belonging to S. Hirayama and M. Kato were not 
destroyed, although they have been closed for many 
months. The Ueno Museum was likewise untouched. 

Institutions in Kyoto are intact, as is the Hydro- 
biological Station of Kyoto Imperial University at 
Otsu, on Lake Biwa. In Hiroshima, the Science Col¬ 
lege and College of Agriculture and Forestry were 
destroyed, as was the Medical College in Nagasaki. 
The Marine Biological Station at Misaki was taken 
over and its work interrupted by the Japanese Navy. 
The marine stations at Asamushi (Mutsu Bay, near 
Aomori) and Shimoda are operating, as is the lab¬ 
oratory of the Nissan Marine Products Company at 
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Odawara. Parts of the collections or libraries of 
many of tlie institutions which were not destroyed are 
still displaced, having boon moved out of the cities 
as precaution against destruction. 

Relatively few scientists wore among the many thou¬ 
sands of civilians killed during the war. In Hiro- 
shimo, however, many members of the staff of the 
Science College were kiDcd, including Prof. Hiraiwa 
and Asst. Prof. I. Sato, of the Zoology Department. 
In Nagasaki, the president, 12 of the 19 professors, 
10 assistant professors, and others of the Medical Col¬ 
lege were killed. 

Among the scientists who died natural deaths during 
the war was Asa jiro Oka, who wits a student of Leuck- 
art, and introduced the theory of evolution into Japan. 
He was professor at Tokyo Higher Normal School 
and Tokyo Science College. Dr. Oka^s death occurred 
on 2 May 1044. His son, Hidemichi Oka, is now ex¬ 
perimental zoologist at Tokyo Science College and 
editor of the Zoological Magazine {Dobutsugaka 
Chiyomatsu Ishikawa died in Formosa in 
,1941 or 1942. Dr. Sasaki, of the College of Agri¬ 
culture, Tokyo Imi)crial University, died shortly be¬ 
fore the start of the Pacific War. Matsuji Ilori and 
Y. Niijirua, of SapiM)ro, and Masaki Matsushita, of 
Toyoliara, Hokkaido, all of whom were entomologists, 
died during the war. 

Among the specialists displaced by the war may be 
mentioned the following, with their respective loca¬ 
tions at the end of the war; Ryoichi Taknhashi, aphid 
specialist of Formosa: head of the zoological gardens, 
Kuala Lumpur, Malacca; Seishun Iwata, mosquito 
specialist of Osaka Imperial University Medical Col¬ 
lege: Kuala Lumpur; Kuiji Iwanishi, mayfly special¬ 
ist of the Otsu HyUrobiological Laboratory: Mon¬ 
golia; Mr. Dokei and S. Klawada, entomologists of the 
Imperial Agriculture Exx)criment Station: China and 
Java, respectively; Isao Tuki, molacologist: in charge 
of mollusc collections of the Academia Sinica, Nan¬ 
king; Y. Ynno, professional (K)llector: Burma; H. 
Sawada, coleopterist: China; Kunio Iwata, hymenop- 
terist; Hainan Island; Maj. Shinichiro Yamarla, mos¬ 
quito specialist, and Atsuo Tanaka, specialist in biting 
flies, of Kyoto Imperial University; Japanese Army, 
locations unknown, S. Hatai, zoologist of Sendai Im¬ 
perial University, went to Manila to work at the Bu¬ 
reau of Science for the Japanese Army, but returned 
to retirement at Omori, in Tokyo, before the recapture 
of Manila. His son, Naoki Hatai, zoologist, was in 
Peking at the end of the war. Another son, Kolora 
Hatai, is still at Sendai Imperial University, working 
on fossil invertebrates. Tbe Palau Tropical Biological 
Station was moved with its staff to Makassar, Celebes, 
and many other specialists were scattered in the 
^^soutbern T(^on8,” 
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Some of the principal Japanese specialists are at 
present located as follows; 

Tokyo Imperial VtmerHtp —N. Yatsu (retired), zp- 
ology; Y. K. Okada, experimental morphology; T. Goda, 
biochemistry; T. Kamada, physiology; K. Dan, embry- 
.ology; K. Takewaki, internal secretions; H. Kinoshita, 
physiology; T. Fu jii, biochemistry; K, Kikuchi, limnology 
(also of the Murine Biological Station, Misaki); Y. 
Shinoto (Binoto), N. Tanaka, and N. Suita, plant genet¬ 
ics; T. Kaburaki and T. Kojimn, entomology. JSotanioal 
C^rdeTM, Kouhifeatua, Tokyo —Haruo Furukawa. Me- 
search Institute of Natural Resources (Shigenkagaku 
Kenkyusho)^ with several temporary locations in Tokyo 
and a laboratory near Mt. Fuji—Yaiehiro Okada, verte¬ 
brate zoology (also curator of Marquis YomasUina's mU" 
soum); Kiyomatsu Matsubara and Mr. Kuronuma, ichthy- 
ology; and Konichi Nomura, entomology. Imperial 
Jgriculture Experiment Staiionj Tokyo —Hiroshi Terao, 
director; Hiroharu Yuosu, Coleoptora, chief entomologist 
(8. Kinoshita has retired and is now insecticide special¬ 
ist for a chonacal flrin in Baitama Prefecture); Nohu* 
ma»a Yagi, flics; Masahiro li (Tozawa), T. Kuwabe, T. 
Yamazaki, and Mr. ICamito, agricultural insects. Tokyo 
Agriculture College —K. Kainiya and T, Adachi, Oole- 
ojitera. Higher School of Agrioulture and Forestry — 
Dr. Tei Isliii, parasitic Hymenoptera, and 0. S. Bhinji, 
aphids and gall insects. Imperial Sericulture Experiment 
Station —Juiehi Kuwana (son of the late 8. I. Kuwana), 
entomology. 

Sendai rmperial V7iiversity —Banji Hozawa, termites 
and calcareous sponges; K. Mashiko, limnology and mos¬ 
quitoes; 8. Nomura, physiology; I. Motomura, experi¬ 
mental zoology, chairman, Biological Institute; Drs. 
Yamaguchi and Yoshii, botany; Dr. Tahara, plant cytol¬ 
ogy; Y. Hatakc, doan of the Medical College. Agriculture 
Experiment Station^ Omaguri, Akita —Mutsuo Kato, 
entomology. Sapporo Imperial VMversity —Tokuichi 
Uohida, parasitic Hymenoptera, head of Bntomology De¬ 
partment (Shonon Matsumura, retired, is living in 
Tokyo); 8. Watanabe, parasitic Hymonoptora; Hiromicbi 
Kono, retired, Coleoptera; Kan Oguma, scale insects; 
Toru Uchida, eoolcnterates, head of Zoology Department ; 
T. Inukai, mammalian embryology. Kamakura Normal 
School —T. Sakai (formerly of Shimoda Marine Biology 
ical Station), crabs. Nissan Fisheries Company Xahortf-. 
tory —Toshio Kumada, ichthyology. 

Kyoto Imperial University —Taku Komai, genetics, 
head of Zoological Institute; M. Chino, genetieB; T. 
Kawamura, birds; Prof. Miyaji, limnology; I, Hottjo, 
physiology of senses of gnats and fleas; G. Koliada, mos¬ 
quitoes; S. Yamaguchi, parasitology; Chukiohl Harukawa 
(formerly of Ohara Agriculture Experiment Statiofl}, 
agricultural insects; Bhonro Uchida, pea weevils 
other pests; Yasuji Yamada, insects attacking wool; Dr.; 
Kimura, bacteriology; Dx. Yamori, radiology; Dr. 
pathology. Otsu Kydrobiotogioal Ldber^ory, Kyoto /m- 
perial Prof. MSynji, T. SUtwauimraj MaUnm 

Ueno, aquafio flies; Masunoe Toud^ eaddia^s; 
Uehinomi (Dtinomi), invertebzates; Sktojlro B^wuiniia, 
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M. Hiraguchi, anatomy; K. Yamamoto, 
plankton- Kpoio Citp Medic<U CoUeffe-^i^UiTo Kitakami 
and Chuad Hinoura^ znodical ilieti. DonhittKa VniverHtyf 
lS$oto —Motoiekiro Maki, herpetology. Temporarily un* 
employ^d^M* Tokuuaga, nomatoeorous flies. Private 
cntoiVioloyiiccil wiiJteam, yamojihina, Kyoto — Kiehizo 
Takeuchi, wxwflies. Privatr entomologUi, Takarmaka, 
Omha —Noboyoshi Tozaiva. Kyushu Imperial University, 
Fukuoka —Teiaw Esaki, Ilemiptera, head of Entoinology 
Department; K. Yasumatsn, Hymenoptera; H. Oshima, 
eehiiiodemfl; K, IJehida, young murine Ashes; H. Aikawa, 
inariuc erusiaoeans, head of Zoology Department; Dr. 
NarabayasUi, head doctor of UnivMrsity Hospital. Naga¬ 
saki Medical College —-K. Koyano, acting president. 

Taihoku Imperial University, Formosa —T. Bhiraki, 
entomologist; retired 3944; S. Isshiki, neuropteroidS; head 
of Entomology Department; Y. Miwa and M. Chujo, 
Ooloopteru; K. KoldKimii, insect physiology; Mr. Maki, 
insect morphology; Toyohi Okada, flies; Kaoru MdriBhita, 
mosquitoes; G. Musamune, plant tJixonomy; B. Hibino, 
plant physiology. Forestry Bureau^ Tdihoku —T. Mitono, 
Coleoptera. Institute for Research in Tropical' Medi¬ 
cine —N. Omori; mosquitoes. Keijo Imperial University, 
Korea —Harujiro Kobayashi, medical flies; K. Hori, flics. 

Publication of scientifle reports was greatly reduced 
during the war. Journals of institutions were reduced 
in siae, and many society or private publications had 
been discontinued by 1943 or early 1944. Many of the 
books published during the war are on rather poor 
paper, A number of popular or semipopular scien¬ 
tific books were published, but few well-illustrated, 
high-quality texts or works on fauna or flora ap¬ 
peared. In general, few technical or taxonomic re¬ 
ports on the ^^southerii regions'’ appeared, though 
many investigations were initiated. 

Among woTka which appeared during or just before 
the War were the following; Utinomi (Uchinorai); Biblio- 
graphica Mioroncsica; Resoaroh Institute of Natural Bo* 
sounsos; Bibliographies, covering most scientific fields of 
China, the Philippines, the East Indies, Indo-Chiua, and 
South Pacific Islands; M. Tokimaga: Medical entomology, 
two large volumes in Japanese, well ilhistiated, with some 
color plates (1944); T. Kumada (Nissan Fisheries Com* 
pany Institute); Kdible marine life of the South Pacific, 
with 149 color plates, good printing, Japanese text 
(1941); and Poisonous fiidi of the South Pacific, with 29 
plates, E7 of them in color, good quality, Japanese text 
(1943) ; Orihei S, Shinji; Monograph of Japanese 
Aphidi^, 1216 pages, 579 text figures, 6 color plates, in 
Japanese (Tokyo, 1941) ; and Calls and gall insects, pub¬ 
lished In Tokyo by Shunyodo, with many photographic 
plates of poor quality, in Japanese (1944); G. Haaamune: 

£^niaa»ten«<s (Flora of Hainan Island), (Taihoku, 
1943); Umetaro Suzuki and $hliuo Momose: Illustrated 
economic botany of the ** southern regions," 193 pages, 
43 plat^ In Japanese (Tokyo, 1943); Haohiaukai Kinds 
of Mainan Island, in English (Tori, Tokyo, 1940); 


Byoichi Naito and Byoun Kono: Fradioation of malaria¬ 
carrying mosquitoes, 176 pages, illustrated, in Japanese 
(Hoknryukan, Tokyo, 1944). In 1939 Kaoru Morishita 
pubUshod an 82-page pamphlet, in Japanese, on Chinese 
Anopheles at Taihoku under the auspices of the Hakuaikoi 
Hospital at Amoy, Cliiiia. In 1941 Nanzaburo Omori, of 
tho Institute for Researcli in I'ropicnl Medicine, Taihoku, 
published an article in Japanese on the Anopheles of the 
"southern regions." In 1942 Toyohi Okada, of tho In- 
Htitute of Hygiene, Taihoku Imperial University, pub¬ 
lished on holcid flies in the Transactions of Ike Natural 
History Society of Formosa, Between 1940 and 1943 
Seishun Twnta, of Osaka Imperial University Medical 
Gollege, published a luimber of articles and pamphlets on 
mosquitoes, malaria, and dongae, dealing mostly with 
breeding habits and control of disease vectors. All are in 
Japanese. Yushiro Miwa published a hint of injurious 
uisccts of Formona. Among semipopular works recently 
published are; Yaichiro Okada Southern biology, Furu- 
kawa's Southern coology, Tamaiiuki^s NaUital history of 
Saghalien, Kunio Iwata’s H'a&'p storks, Yaichiro Okada, 

T. Kaburaki, and others’ Natural habitats of animals, 
uud Yoshio Takeuchi’s Barnhoos (1940). A get of large 
color plates of Birds of Greater East Asia was published 
in four 8erit‘a, each series (‘onsiating of 5 to 6 plates which 
showed 8 to 12 species of birds. Among, books completely 
destroyed in tho prcKs was Yaicliiro Okada Freshwater 
fishes of Japan, with 33 color plates. 

Among more recent serial publications are Yushiro Miwa 
'and Michio Chujo’s Catalogue Colcopterorum Japonic 
corum! Scientific results of the first expedition to Man- 
choukuo, of wliich 18 vohimcs have already been pub¬ 
lished; and Nihon Vobutm Bun rut {taxonomy of Japanese 
animals), of which many parts liavo appeared, some dur¬ 
ing the war. The newer periodicals include tho Transae- 
lions. Journal, and Bulletin, all or jiart in English, as * 
well as two serials in Japanese of tlni Research Institute 
of Natural Resources; Oyokonchugakn Zasshi (maga¬ 
zine of applied entomology), published at the Imperial 
Agriculture Experiment Station, in Japanese; Mushi no 
Sekai (the insects* world) published by S. Hirayama, 
Tokyo, in Japanese; ami Nippon no Korha (Japanese 
Coieoptera), published by Kazuo Kamiya, of the Tokyo 
Agriculture College, largely in Japanese. Some older 
periodicals arc Tenihredo, Ada Entomologica, in Eng¬ 
lish, published by Kichizo Takcuchi, of Kyoto; Mushi (in¬ 
sects), published in various languages at Kyushu Im¬ 
perial University; The Entomological World, mostly in 
Japanese, published by Musayo Kato, of Tokyo. 

In scientific development and discoveries Japon^ 
during the war, was behind the United States in many 
ways, although some new drugs were developed which 
may prove valuable. Among these are two neocya- 
ninas, called kdha and ahikd, which are reputed to be 
helpful in the treatment of leprosy, tuberculosis, 
wounds, and burns. The formulas for these are given 
as l,14^''tnethy3-10-lepidyl*l-4, 4^-^trimethinequiiio- 
cyanine'l,l''-diiodide and 3,3',3"4,4',4''-hcatamethyl- 
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7-2'-methylthiiizoIyl*2,2,- trimethine-tbinzolocyauine' 3,- 
3"-diiodide, respectively. Until the end of the war, 
“DDT” was known to Japanese scientists only by 
name. As soon as the atomic bombs were dropped on 
Hiroshima and Nagasaki, pathologists and other spe¬ 
cialists were scut to the areas from various institu¬ 
tions, particularly Kyoto and Kyushu Imperial Uni¬ 
versities, to study elTects on the victims. Many 
necropsies were performed and apeciinons taken, and, 
before American personnel arrived, it had been con¬ 
cluded that hypoplastic anemia was the principal 
cause of deaths occurring some time .after the explo¬ 
sions in the case of victims who did not have serious 
radium bums. It was also concluded that radioac¬ 


tivity in the areas disappeared within several days, 
although people entering the areas shortly after the 
explosions became anemic. 

In general, Japanese scientists and most of the 
population show a great desire to develop contacts 
and friendly relationships with America and to in¬ 
crease American induenoo in Japan. This attitude 
is not as naive as might be assumed by one not realiz¬ 
ing the extent to which most of the Japanese people 
were ignorant of the actual facts about the war and 
how resentful they now are of the Japanese militarists 
who forced the country into conflict.— J. Linsley Ores- 
siH, Lt. (jg), H(S), USNR (U. S. Naval Medical Re¬ 
search Unit No. 2, Guam, Marianas Islands). 


In the Laboratory 


A Useful Selective Bactericidal 
Property of Tergitol-7 

Aiithub L. Pollard 

Knoxville, Tennessee 

In the course of isolating Strep to rnyces (Actino¬ 
myces) from soil on starch tryptone agar an ex¬ 
tremely heat-resistant bacillus was found as a con¬ 
taminant in the starch used. Only an Arnold steri¬ 
lizer was conveniently available, and friHjuently this 
organism would remain viable after lieating for 30 
minutes on three successive days. In one case it 
remained viable after lieating for 30 minutes on six 
successive days. 

The work of Baker, Harrison, and Miller (1) sug¬ 
gested detergents as a possible means of eliminating 
the bacillus without inhibiting the growth of Strepto- 
myces. After some preliminary work Tergitol-? was 
selected and the following series of tests carried out. 
The contaminated starch was used in making up starch 
tryptone agar. 

Test 1. Tergitol-7 was added to starch tryptone 
agar to make final concentrations of 0, 1: 60,000, 
1; 40,000, 1; 30,000, and 1:20,000. This was tubed 
in J in. X 6 in. tubes to a depth of 3J in. and the tubes 
sterilized in the Arnold for exactly 30 minutes. At 
the end of eight days the tubes with 0 concentrations 
showed abundant surface growth and some growth 
throughout the entire column of agar. None of the 
tubes with 1:30,000 or 1; 20,000 concentrations 
showed growth. All the tubes with 1; 60,000 showed 
growth, (md five out of six of the 1:40,000 tubes 


showed limited growth. The sterile tubes containing 
1: 30,000 and 1: 20,000 were melted and poured into 
Petri dislies. These were streaked with five species of 
StreplomyccH. Normal growth was obtained on all 
1:30,000 plait's and on all but one of the 1; 20,000 
plates. 

Test 2. A soil suspension to give a final concen¬ 
tration of 1:10,000 was added to five deep tubes of 
starch tryptone agar and to five tubes of the same con¬ 
taining 1:20,000 Tergitol-7. The tubes were then 
sterilized for 30 minutes in the Arnold. At the end 
of eight days all control tubes showed abundant eur- 

TABLE 1 

Tuboitol-T Con CBN tbat ions 


0 1; 40,000 i : 20,000 1 ; 10,000 


y;. CoW . XXX XXX XXX XXX 

/fitaph, aureus .... xxx xxx xxx 0 

J?. eubtili/i . xxx xxx XX 0 

a, mpcoideti . xxx xxx 0 0 

It. Kp. (hpHt r^H,) . . XXX xxx 0 0 


face growth and some growth at all levels. None of 
the tubes containing Tergitol-7 showed growth. The 
sterile tubes containing 1; 20,000 Tergitol-7 were 
poured into Petri dishes and streaked with Staphy¬ 
lococcus aureus, Penicillium notatum, PeniciUium 
8pp., Asperyillus niger, and A. fiavipes. All these 
organisms showed characteristic growths 

Teat 3. Tergitol-7 was added to tubes of nutrient 
broth in concentrations of 0,1:40,000, 1:20,000, and. 
1:10,000. These were sterilized in the autoclave at 
15 pounds for 20 minutes. They were then infected 
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with Esi^erichia coUf Staph. aureuB, Bacillus subtilis, 
B. myeoides, and tha heat-reaistant bacillua mentioned 
above. Eesulta wore oa shown in Table 1. 

A loopfnl of broth from the tubes showing no 
growth was then streaked on nutrient agar slants. 
No growth was observed on any of them. This test 
was repented three times with the same result. 

Test 4. Since running the above tests a large num¬ 
ber of starch tryptone agar tubes containing 1: 30,000 
Tergitol-7 have been sterilized in the Arnold for 30 
minutes and allowed to stand at room temperature 
for at least eight days before using. About 4 per cent 
of these have shown limited growth. 

SUMMAKY 

Starch tryptone agar containing 1; 20,000 Tcr- 
gitol-7 was successfully sterilized in the Arnold by 
one 30-minute heating period. Decreasing the con¬ 
centration to 1: 30,000 resulted in 4 per cent failures. 

A concentration of 1:20,000 in the cold killed 
spores of B. 7nyci)ideA and an iini den titled heat-resis¬ 
tant bacillus but failed to kill spores of B. auhtilis. 

Concentrations of 1: 30,000 ptu’iriiLted growth after 
sterilization of all species of Strcptomyces which were 
tested, while concentrations of 1:20.(K)0 permitted 
growth of all species but one. 

Concentrations of 1: 20,000 did not inhibit the 
growth of selected species of PfnicUliutn and Asper- 
giUus or of Staph, aureus. 

(Concentrations as high as 1 : 10,000 did not inhibit 
the growth of E. coli. 

Reference 

1. n.vKKK, Z.. IUkiiihon, U. >V.. ami MiLman, R. F. 

A(vd., 1041, 73. 1!49 li71. 

A Method for Continuous Parenteral 
Administration of Penicillin 
and Other Drugs 

Baxtkh G. Noble, Iht Lt., MC 
The Good iS^amartfan Hoapitali Lebanon, Pennsylvania 

The rapid systemic elimination of penicillin neces¬ 
sitates frequent and often uncomfortable injections. 
The method here used eliminates this disadvantage by 
the use of an inlying, deep suboutaueous needle con¬ 
nected to a syringe with automatic feed. 

As shown in Pig. 1, the apparatus consists of two 
flashlight batteries (in series) connected, through a 
potentiometer, with two steel (needle) electrodes im¬ 
mersed in an electrolyte (3 per cent KOH). An out¬ 
let from the electrolyte bottle conneots, through a 
rubber tube and stopper, with a rubber finger cot 
inside the syringe. As gas is formed, the finger cot 


elands, forcing out the contents of the syringe. Ad¬ 
justment of the potentiometer affords control over 
the rate of injection. In the model employed, injec¬ 
tion rate could be varied from 1 cc. per minute to 
1 cc, per hour. To use, penicillin (100,000 units) is 
dissolved in 20 cc. of normal saline, loaded into the 
syringe, and the potentiometer adjusted to the desired 
rate of flow as shown, by the improvised Murphy drip 
(usually 1 or 2 cc. per hour). The original model is 
compact and in its entirety can be strapped directly 




Fig, 3, A—twn 1 J-volt linehllKht dry in RerU'S ; B— 
25,000-ohiu pott'Dtiomoter ; T- Hinull m«ctrolytc bottle Of 3 
per cent KOH; H—steel needle electrodes; E, F—rubber 
stoppers ; G, 11—hollow ^lass luboH ; I, J—HinttUdumen rul)- 
ber tubiiiff; K -barrel of 20-ec. syringe: L—rubber anvur 
cot; M—Murphy drip (size 2H needle lUKlde a vlewmif 

tube); N—subCiU.-tneous needle and adnpter; O -Hwltch. 

to the leg or to an arm board, allowing relative free¬ 
dom of movement; however, for more uniform injec¬ 
tion elevation of the syringe at least two feet above 
the level of the patient is referable. Battery drain 
is negligible, a single set of dry cells giving over 100 
hours of service. The potentiometer should, however, 
be advanced to the full '‘on^' position every six hours 
to depolarize the electrodt^H and prevent slowing up 
of electrolysis. 

Continuous injection over 10- to 32-hour periods 
occasioned very little discomfort, though there was 
moderate residual tenderncBB that soon subsided. 
Only one reaction was observed, consisting of pro¬ 
nounced local irritation following removal of the 
needle and apparently caused by too rapid injection. 
The rate of injection should be slow enough for ab¬ 
sorption to occur almost immediately, with minimum 
subcutaneous collection of fluid. The apparatus is 
also applicable for constant intravenous injection of 
penicillin and other drugs. 


















Letters to the Editor 


Atomic Bombs and Novae 

A number of people—nnd tlioy are not aJl nonscientiats 
—are apparently somewhat disturbed over th<^ prospect 
of an atomie bomb cjq:)loHion dotonntin|j the whole earth 
and prodiicinjf a nova. When those not versed in physics 
have raised the question with me, I have usually explained 
the packing effect, stability of nuclei, and have pointed 
out that, while the fission of uranium releases energy, the 
splitting of the two most abundant elements of the earth 
crust, oxygen and silicon, would absorb energy. This 
usually satisfies or bewilders the inquirer. 

But a few physicists have put the question this way: 

Granted that all our experiments and theories are cor¬ 
rect so far they go^ and on tho laboratory scale^ do 
they go far enough, and can we bo confident that they 
apply on the scale of the proposed test, in which an atomic 
bomb is to bo exjdoded in contact with the surface of 
the ocean?" The question is naturally followed by an¬ 
other: "Do wc know that the novae we observe out in 
spatte are not actually planets whose physicists have 
carried nuclear research just a little too far?" Not 
being a nuclear physicist, I can't answer the first ques¬ 
tion ; as a student of the novae, I believe I can give a 
partial answer to the second. 

The novae are definitely stars —that is, self-luminous 
bodies of gas with dimensions that greatly exceed those 
of the eartli. More than a score of novae were recorded 
on photographs before their great explosive outbursts. 
After the explosions were over, the stars quieted down and 
assumed again (in every case for whieJi the record is 
adequate) a brightness that agreed with the prenova mag¬ 
nitude very closely, if not exactly. Four examples of re¬ 
current outbuT.sts at intervals of a number of years are 
known. One of these stars at minimum was too faint to 
appear on the older photographs, but the other three show 
no appreciable change from one intoreruption stago to the 
next. The explosion is evidently relatively superficial and 
produces no appreoiabie permanent alteration of the star. 

Except for thu recurrent novae and one oUier (Nova 
Aquibie 1918), more intimate observations of the pre¬ 
nova stars are not avai]»sble, but the postnova stars have 
boon well observed in about a score of cases. They arc 
all of a perfectly distinct and ^unmistakable type, quite 
unlike "normal" stars (such as the sun). Their total 
brightness is similar to that of the sun, on the average, 
but they are much smaller than it and have much higher 
tcmiieraturea. Their densities must be from 100 to 1,000 
times that of W'uter; they arc "subdwarfs," intermedi¬ 
ate between ' ‘ normal'' stars and the very dense and small 
"white dwarfs." 

ObsorvatioiiH of the spectrum of a nova in the quieting- 
down stages of the eruption indicate pretty clearly that 
the outburst originated in the star and not in a satellite 
of it. The scale of the explosion is vast; the Inxninosity 
exceeds that of the star at its normal minimum for at 
least a few years, and the amount of matter erupted is 


ill the neighborhood of 100 times the mass of the earth. 
Thus, a giant planet would be required, though it should 
be possiblo to observe a similar explosion of an earth-Jike 
mass if one occurred. The fact tliat several novae have 
continued to vary for many years, and that a few were 
variable before the outburst, is similarly definite evidence 
of the stellar nature of the explosion. It would be quite 
remarkable if every one of the too-inquisltive planets 
w'oro associatod with the same very peculiar typo of star. 
And the fact of recurreuco is similarly irreconcilable with 
the suggestion of a planetary accident. 

Thus, the well-observed novae are quite conclusively in 
disagreement with the planetary explosion hypothesis, 
and no other observation supports it. But of course there 
are a number of novae for which the observational record 
is so sketchy that we can only say they do not contra¬ 
dict the preceding statements. If the suggested catastro¬ 
phe were to be admitted ns n physical possibility, tlien 
I could not deny that among the most imperfectly ob- 
scrvrd novae some might have been produced in that way. 

TJie above statements are not made in defense of the 
atomic bomb tests, but simply in answer to a question 
that has been raised privately enough times to make a 
public answer appear in order. 

Dkan B. McLaughujj 
Obscnfati>ry of the University of Michigan 

Facts, Feelings, and Freedom of Science 

In his reply (Sciencef 1946, 103, 404) to our letter, 
"Freedom of sciouce in the Soidet Union'* (fiToience, 
1946, 103, 281), Sergoi Gaposchkin, of the Harvard 
College Observatory, accuses that our letter "does not 
contain facts but only feelings." 

We presented at least three facts; (1) the nonexis¬ 
tence of freedom of science in the Soviet Union, (2) 
the impriHonment and death in a concentration camp 
of N. I. Vavilov, and (3) the imprisonment of many 
other scientists in the Soviet concentration camps. We 
arc also sure that Hr. Gaposchkin, as an astronomer, 
knows about the purge of Soviet astronomers in which 
some prominent scientists were liquidated (sec B, Simp- 
sen. Sat, Sev, Lit., 30 March, p, 30). But he ignores 
all these facts, calling them feelings, and then indulges 
in an emotional outburst. 

What bearing on the freedom of science has, for in¬ 
stance, the very regrettable fact of huge Soviet losses 
in the last wart The Soviet Government used to im¬ 
prison and execute scientists many years before the war 
and continues to do so. The statement that the lives of 
130,000,000 Americana wore saved Ijy the Eussians not 
only has not even the slightest connection with the 
ject raised by us but is very controvetBlal, becatwe many 
Americans think that the United States saved t^e Eoidet / 
Union. We believe the propef place to diseiun; idi 
questions injected into controversy by onv " 
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BuwilUa ikewHpapera and magaainea and not an American 
ioientido periodical 

Ae to tbo contention that our letter does not eon* 
rtributo to the friendship of the United States and the 
Soviet UnioUj wo are strongly convinced that the friend* 
ship between two groat nations cannot bo built on the 
basis of xmarepresentatious and appeasement of tyrants. 
Munich showed os the futility of such a cowardly policy. 
The thesis that everybody who is criticising the Soviet 
Government or oven its certain policies is on enemy of 
the Busslan people is well established in the USSR but 
not necessarily in the United States, where public opinion 
seems to understand that the Government and the people 
of the Soviet Union are not synonymous, as is the case 
in all totalitarian countries. It means also that the Rus¬ 
sian people should not be held responsible for the crimes 
of its Government. The xnirpose of our letters is to 
stimulate i^ublic opinion against the slavery of science 
ill the Soviet Union, because we think that the freedom 
of science is a prerequisite for the ostabliahmcnt of 
normal international cooperation in that field and is 
also a safogunrd against the use of science for aggressive 
war purposes. We know that we cannot please every¬ 
body: the oppressors and the oppressed, the proponents 
and opponents of the Soviet regime. Our choice is the 
side of Russian people and not of its oppressors. 

In conclusion, we venture to mention that oven the in¬ 
discriminate use of quotation marks cannot change the 
fact that we never said that we do not understand the 
language of common Russian people. One has only to 
read the last sentence8 of our letter to see that we re¬ 
ferred simply to the coimtiuit and persistent misuse by 
Soviet propagandists of snch words as freedom, dcmoc* 
racy, etc. That such practice of many years in a totali¬ 
tarian country, isolated by the iron curtain from the 
outside world, can affect the minds of the people, espe¬ 
cially of the younger generation, was abundantly demon¬ 
strated by Hitler and hardly can be denied. And that 
is why we mentioned that probably wo and Dr. Zhebrnk 
talk different languages. 

ViJunMUl C. Asmous 
Arnold Arhoreiunif Sarvard University 

On Science and Government Subsidies 

The discussion in Science of the proposed government 
support of scientific research reveals that while some 
scientists do not se^m to realise the tragic deterioration 
in the character of the U, S, Government, there are many 
paractical scientists who fuUy comprehend the facts in 
the Thus, the letter from M. W. Welch {Science, 

430) justly doubts the wisdom of enacting 
qn^iiWnaU legislation without surrounding it with ade¬ 
quate eafeguards. Mr. Cohn, in the same issue (p. 430), 
outlines a plan for the sound administration of such an 
act, 

However/many of us who have had actual experience 
in u^ime govertuneut sendee both overseas and in 
WimIdAgton have become hard-boiled <^ies where altru¬ 
istic phimtd&g and control by the Federal Govenunent is 
ebntemplated. Hot only have we seen too much of in¬ 


competence, waste, and bureaucratic bungling, but also 
we have learned to question the real motives of most 
of the legislation publicized as being for ^Hbe public 
welfare.^' The Murray-UingelbWagner socialized medi¬ 
cine bill, the Kilgore-Magnuson bill, the national school 
lunch legislation, schemes fur price control, anti-inflation, 
Federal housing, farm subsidies, atomic energy control, 
and what-have-you, all have as « common denominator 
an ulterior purpose—increasing regimentation of the 
American people, greater spending (and electing), and 
more jobs for bureaucrats, (Thus, the public health" 
act would require the employment of 300,000 more job¬ 
holders.) 

To place American scientific research in a bureaucratic 
straightjacket would greatly retard our own progress 
while other nations forged ahead. When and if the 
United States returns to its normal American form of 
government, crushing taxes are reduced, and restrictions 
and controls are removed from industry and agriculture, 
there will be ample surplus funds available from the 
Incomes of generous Amor lean citizens and corporations 
to support sound scientific research foundations serving 
national iicods with that independent efficiency found 
only among free men. 

American scionco, which has contributed largely to 
making our United Biiites the leader of the world, turn 
continue its vital services to mankind without any addi¬ 
tional government subsidies or supervision. 

Stanley P. Mo-rse 

Winter Park, Florida 

New Units for the Measurement of Radioactivity 

In Science, 1946, 103, 712, E. U. Condon and L, F, 
Curtiss, representing the National Bureau of Standards 
and at the suggestion of the Committee on Radioactivity 
of the National Research Council, propose a now unit to 
replace the curio to express the strength of radioactive 
sources. They choose as the now unit 1,000,000 disin¬ 
tegrations per second, to which they assign the name 
" ruthorford." A mierorutherford would, therefore, be 
ono disintegration per second. 

While it is true that the curio was originally adopted 
in 1910 by the Congress of Radiology as a standard of 
radon, its use was later extended to any other member 
of the radium sories in radioactive equilibrium with one 
gram of radium element. Hubseqiiently tho curie has 
been adopted as the unit of rate of disintegration of all 
radioactive elements. The accepted value is 3.7 x 10"* 
per second. While there has boon some disagreement over 
tliis value, this is in no way the fault of tlio unit but lies 
rather in the inaccuracy of its physical measurement A 
gram of radium in the form of a salt can be purified and 
weighed with an accuracy far exceeding that of any exist¬ 
ing method of radioactive measurement. 

Tho adoption of a new unit will not improve the 
metiiods of measuretnent or enhance the accuracy of the 
data. Hence, if it docs not give added eonvenionee, it 
seems to have no advantage and will simply lead to un¬ 
fortunate confuidoxL The fact that the magnitude of 
the .unit is unhappUy chosen may be seen by consulting 
the valnes given in terms of curies, miUicuries, and micro- 
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curies for new fission products in Tables 1 to 6 in the 
same number of Scieme (pp. 700-704). In all cases 
tho use of the new unit would give more awkward nu¬ 
merical expressions. The claim that the now unit is 
chosen so small as to avoid confusion with the curie is 
not an appealing one. 

Finally, let me disclaim any disinclination to honor 
Ijord Buthorford. No one could be inoro worthy of tho 
highest honor in the field which he did most to create. 
But to name a new unit for him where one already exists 
seems to be superfiiious and would spoil tho term for 
future use. If there is to be a unit named for Ruther¬ 
ford, let it be one worthy of him. 

Tho same authors further recommend a new unit, r.h.m. 
(‘‘rum'O—one roentgen per hour at one meter from the 
source for intensity of gamma radiation. Tho conveni¬ 
ence of such a unit is something for radiologists to decide. 
Both questions should bo referred to tho appropriate in¬ 
ternational body of which the National Beae.arch Council 
is a member. 

S. C. Lind, Dtan 

Jnstitute of Technology, University of Minnesota 

Thyroid Adenomas in Rats Receiving Selenium 

We have observed increased size, hyperplasia, and loss 
of colloid in the thyroid glands of 16 white rats which had 
rocoived 0.05 to 0.1 per cent bis ^-acetamino-phenyl-se- 
lonium dibydroxide in thoir diet for 10 days. Eight white 
rats which had received 0,05 per cent of the selenium com¬ 
pound for 105 days had multiple adenomas of the thyroid 
glands and adenomatous hyperplasia of the liver. A 
detailed description of the experiments, complete patho¬ 
logical findings, and comporativo effects of other organic 
and inorganic selenium compounds will apjjcar elsewhere. 
Here It suffic.e8 to point out the goitrogenic action of the 
aoleuium analogue of a sulfur compound and its property 
of producing adenomatous cliangcs in n relatively short 
time. 

Joseph SKirrEE, W. E. Ehbich, 
Oeobgic TIudvma, and Gkohgb Muellkr 
Wyeth Insiiiute of Applied Biochemistn/ 

Philadelphia 

Cestode "Parasitized** by Acanthocephalan 

While engaged in a survey of the fisljerics of Groat 
Bear Lake, Northwest Territory, for the Fisheries Re¬ 
search Board of Canada, tho writer observed that nearly 
all tlie lake trout, Cristivomcr namaycush (Walbaum), 
were hosts to two intestinal parasites. One of these was 
the cestode, JSuhothrium salvelini (Schrank), and the 
other the acanthocephalan, Eohinorynchua salvelini (Lin¬ 
king). Normally, both parasites were attached to tho 
intestinal mucosa of the host, the tapeworms by their 
flcolices and the acanthocophalans by their proboscides. 
A number of specimens of each were preserved for record 
and study. This winter an examination of tho preserved 
tapeworms revealed that those from two different trout 
had some of the aeanthocephalans firmly attached to their 


bodies. One cestode had four of them. Each aeanthr 
cephalan had buried its proboscis to the full extent in thi 
strobila of the tapeworm. Some were attached to the 
sides of the cestodes and others to the ventral and dorsa 
surface's. The specimens attached to the tapeworms ap¬ 
pear similar in every respect to those which wore attachet 
to tho host’s gut. 

Since the proboscis of the Acanthocephala is, like tb 
scolcx of a tapeworm, solely an organ of attachment an 
not a means of gaining nourishment, this rolatiouship 'i 
jiot truly parasitism. Although attached to the 
worm, tho acanthocephalan is still parasitic on the tro 
as it is from tho trout that the food supply is derived. 

This association of parasite and parasite probably oro 
when some of tho acanthocophalans, arriving in tho int( 
tine of a trout, found the attachment sites preoccupi* 
by a largo number of the tapeworms. In seeking to fi 
themselves, they imbedded their proboscides in the oul 
available solid objects—the tapeworms. 

Ri B. IdiLt.ci 

Uiiivcrsity of Alberta, Pdmonton 

Ancipurpuric Action of A-Tocopherol (Vitamin E) 

Stilbcstrol given intramuscularly and intravenously to 
four dogs in doses of 10-20 jng./dny quickly produced 
increased capillary fragility, prolonged bleeding and 
clotting times, and reduced platelet counts. When this 
dosage was continued for 14r-25 days, a true x>urpuTa 
developed. This could cud in widespread, large and 
smaU subcutaneous and visceral hemorrhages, bleeding 
into the body cavities, or even hemorrhagic death. These 
observations had been made previously by Castro dale, 
ct al. (1941), and by Tyslowitz and Bingemanso (1941), 

Giving those purpuric dogs testosterone propionate 
seomed not to be helpful; but administering synthetic 
a-toc^phcrol acetate (ephynal-Hoffmau-Ln Eocho) in oral 
doses of 200 mg./day quickly cured tho purpuric animals, 
restoring platelet counts and capillary fragility to nor¬ 
mal. If given sooner, it prevented the appearance of the 
frank purpuras and the blood-vascular deficiencies. 

The antipurpurogeiiic action of vitamin E has been 
demonstrated to bo valid for human purpuras also. Five 
thrombocytopenic purpura patients, one of whom had not 
been helped by si)lenectomy, had platelet counts and 
capillary fragility quickly restored to normal or near 
normal on 200-400 mg. ephynal orally per day; their 
clinical evidences of purpura disappeared proportionately. 
There was a great clinic>al improvement in one man hav¬ 
ing terminal purpura and aplastic anemia associated with 
advanced lymphosarcoma, as well as in three women ^0 
bruised readily, suffered from menorrhagia and metrorr 
rhagia,'and showed slightly reduced platelet counts. 

This effect of vitamin E at the above dosage appeared 
in 7-14 days, but it seems that the treatment must be 
continued for long periods of time, if not permanently. 

PiiOTD Skjcltok, Evan Bfitur*, 
H. O. Skinnkr, and R. A. Waop 
University of Western Ontario, Lt^ndon, Canada 
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Book Reviews 


^ VlHorpchmistry: a comprehensive siudy embracing ibe 
theory and applications of luminescence and radiation 
in physicochemical science* Jack De Mcnt. Brooklyn, 

, N. Y.: Chemical Publishing Co., 1945, Pp. xvii + 796, 

* (IllustracedO $14.50. 

'' This book is devoted to a discufision of lliioresceHco and 

* ihospherearcnico from both the theoretical and experi- 
^liontal points of view. The author's literary stylo is 
uch that one receives the impression that he writes with 

kittle effort. Ordinarily this characteristic would make 
i book a great relief from the more ponderous efforts of 
ioino other writers, but in this case the author oither 
has not rend or has not understood the litoraturo basic 
"to the field, and therefore much of the book is worth- 
lesa. The compilations of statements concerning fiuoros- 
'cenca and phoaphoreHcence such as are found in Chap¬ 
ters III, IV, VII, VIII, and IX may bo found useful 
but are admittedly not complete. For example, the list 
of fiuorescent organic substances given in Chapter III is 
stated to be one-tonth of a list published elMOwhere. 

The reviewer wishes to point out some examples of the 
orrors made in the theoretical discussion. On pagos 31 
and 53 the author uses the term ^^quantization" as 
equivalent to cuccitatiou. That he rc,ally intends such 
usage is shown by his definition of the term on page 738. 
Apparently he docs not realize that unexcited atoms and 
molocttles are in dofinito quantized states. His unfa- 
miliarity with the quantum theory is apparent also in 
his discussion of spectra. On page 58 ho speaks of a 
term; on pagos 61 and 62 he has a weird jumble 
of comment about the Kamaii effect and atomic spectra; 
on pages 55 to 58 ho discusses atomic spectra but seems 
to be unfamiliar with the standard notation. On pages 
64 and 65 he attempts to discuss the Franek-Condon prin¬ 
ciple and ends up with a statement in which that prin¬ 
ciple and the effect roferrtid to as predissociation are con¬ 
fused. Another confusion of ideas appears on page 91, 
where he undertakes to discuss the "thonnodynamica of 
fluorescence" without distinguishing between a true 
equilibrium and a photostationary state. 

Another objectionable feature of the book is the au¬ 
thor's attempt to attach his name to principles wliieh 
did not originate with him. For example, on page 2 
he speaks of De Meut's first law of fluoroseenco, claiming 
that ho stated it in 1942 as: "Before emission can occur 
a luminescent system, absorption must first take 
plhQe.’* The reviewer does not know when that state¬ 
let tost appeared, but ho found the following in the 
^^ney^e^opedia Britannioa (11th ed., Vol. 10, p. 577): 
"Fluorescence is always associated with absorption, but 
many bodies are absorbent without showing fluorescenoe." 
His other principles and laws have the same degree of 
originality. 

The binding of the book is poor, but it will probably 
last as long as is necessary. Other books costing less 
^ money are more valuable* 

G. K. Boi-LmoN 

of GoXifomiaf Merktley 


“This is popular 
science at its best!” 

—SC/ENTIPIC BOOK CtUB REVIEW 

Hormones 

IN HUMAN REPRODUCTION 

By GEORGE W. CORNER 


SCIEHCE: "A maftterpiece ... a detective 
story involving the innumerable facts ac¬ 
cumulated during tlie post century by many 
inquisitive scientists . . . Laymen, physicists, 
chemists, biochemists, and biologists alike 
will find this skillful narrative exceptionally 
interesting and valuable." 

ENDCXIRINOLOGV: " A skillful refutation 
of the current concept that scientific writing, 
to be accurate, must also be dull . . . Will be 
read by the biologist as an absorbing docu- 
meut of contemporary scienco." 

JOURNAL OF THE AMERICAN MEDI¬ 
CAL ASSN.: "One of the most delightful 
books that has come to tlio attention of the 
reviewer in many years.'' 

■... Contents - 

The place of the higher ani¬ 
mals, and of mankind in par¬ 
ticular, in the general scheme 
of animal Tcprodiictiou. The 
human egg and the organs that 
make and care for it. The 
ovary ns timepiece. The hor¬ 
mone of preparation and ma¬ 
turity. A hormone for gesta¬ 
tion, The ineuHtnml cycle. 
Endocrine arithmetic. Tho 
hormones in pregnancy. The 
male hormone. Chemical struc¬ 
ture of the sex gland hormones. 


A SCIENTfRC BOOK CLUB SELECTION 

eee pages, 66 Ulusirations. 

Third printing, $S.76 

At your bookstore 

FRWCETON Universtty Fms 
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Fa$tn0 de France 44: CoUopi^ci bruchides et anibrihides* 
Adolphe HoffmanfL Paris: Paul Lechevalier, 1945. Pp. 
1S4. (Illustrated.) 250 fr. 

This is a comprebenaive manual doaliug with the ape* 
cies of Bruchidae, Urodonidno, Anthribidae, Brentidae, 
and Nomonyehidae which occur in France. The ayste- 
mntic treatment of the species of each family is pre- 
coded by a discussion of larviU and adult auatoiny and 
of the relationships and biology of the family as a whole. 
With the object of facilitating identification, onsily seen 
clmracters, many of which are illustrated by lino draw¬ 
ings, are employed in the keys; in addition, tho adults 
of most species are figured. Bnurgin’s illustrations of 
tho Anthribidae are especially praiseworthy. A bibli¬ 
ography of 46 titles, a combined generic and specific 
index, and an alphabetical list of food plajits complete 
the paper. 

Taxonomic changes of interest arc the removal of 
C7rorfon from the Anthribidae to form a soparato family, 
TJrodonidae, and tho transfer of Antliribidao from Rhyn- 
chophora to Phytophnga. The family Noraonyehtdao is 
considered transitional between the OurcuUonidae and 
Scolytidae, which is at variance with Van Kmden's con¬ 
clusions, based chiclly on larval studies, that this group 
bolougH in, or next to, the Anthribidae. 

Br. Hoffmann retains Bruchue on the grounds of com¬ 
mon usage, though recognixiug that the name is unavail¬ 
able under tho rules of nomenclature; a?Ki this course 
will probably meet the approval of most entomologists. 
Certain other usages, however, are questionable. For ex¬ 
ample, the two distinct species, Acanthoscclidee o Meet us 
Say and J, obsolctus Bay, are synonymized; the adop¬ 
tion (p. 124) of ^^itao,’' instead of the standard **inae^* 
as the termination for subfamily names seems an ill- 
advised innovation; Arnoocerus (staphylinid) should be 
Jracctruif and Brenthidao, Brentidao; **Jinwhus villosus 
F/^ (footnote, p. 8.3) is said to belong to Spermopha^us, 
but it is not mentioned under that genua, although 
itWofrus was originally described from Germany and (if 
the locality is correct) should occur in Franco. 

These and a fow other minor obsciiritios and errors 
scarcely lessen tho practical usefulness of Br. Hoffmann's 
paper. 

L. L. Buchanan 

Bureau of Entomology and Plant Quarantine 
U. S. Department of Agriculture^ Washington, D, C. 

Science and scientists in the Netherlands Indies, Pieter 
Honig and Frans Verdootn. (Eds.) New York: Board 
for the Netherlands Indies; G. E. Stecherc, 1945. Pp. 
xxjv + 491. (Illustrated.) $4.00. 

The late conflict has made the world conscious of the 
Netherlands Indies as never before. The appearance at 
this time of a solid book on their science and scientists 
is most timely. At the same time, one is inclined to sus¬ 
pect propaganda in favor of the Netherlands rule. The 
reader, however, will find here only a remarkably broad 
and wholly unbiased picture of tho development and 
status of pure and applied natural science in tho area. 
It is, as it wore, a review of the past up to the Japa¬ 
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nese invasioH, aimed to gain a vision for the futnfe and;^ 
perhaps, to draw ^Aflame who feel that thegr have training 
and knowledge which can he used there for the good of 
mankind. ’ ’ 

The book eoasmts of over 75 orighial and repllnthd 
articles, mostly in Sngliah, with a few in Freneh or Ger¬ 
man. Borne are translations from the Dutch of valuable 
papers not previously available to most readers. The 
range of subjects covered in these closely printed pages 
is surprising. These include: livestock and the voter-j 
inary service, mineral resourees, climate, volcanology and 
seismology, rubber, cinchona, medicine, archaeology, an¬ 
thropology, and fiidierios, agriculture, diemlstry, for¬ 
estry, astronomy, zoogeography, phytogeography, soils, 
extraction of naval stores, paper pulp, sedimentation, 
botany, paleobotany, geology, hydrodynamics, and explo¬ 
ration. The last subject is enlarged by delightful selec¬ 
tions from the travel books of H, O. Forbes, 
Fairchild, and F. Schneider, tlie last in Gorman. AmV|^ 
the sciimtiats dealt with biographically are Felix Meinesz, 
the exponent of international cooperation through m»o- 
science; Junghiihn, linked with cinchona culture; mnd 
Rumphius, the blind seer of Amboina. Historical ao 
counts, some of which arc in French, deal with various 
developments and the institutions fostering them. The 
dependence of the growth of natural scienco on political 
social, and racial development is recognized in the in¬ 
clusion of a reprinted article by Jan Brock which ana¬ 
lyzes the diversity and unity in southeastern Asia ant 
their implications for future political develo>]^eiitt 
Some of these articles deal as much with other'arA 
as with the Netherlands Indies, and some includa'^loa 
general explanations of the subject essential for the 
layman's background. Thus, an article on the geodesist, 
Meineez, explains the differences in earth densities he-. 
fore discussing its measurement in the truboceanic litho¬ 
sphere and its relation to mountain building and vol- 
cknism. Many of the articles are well documented with 
bibliographies, and a list of bibliographies on the area 
appears near the end. These, along with a list of pre- 
war scientific Institutions, broadly interpreted, and an 
address list of their staffs, readers this an invaluable 
reference work. 

Anthologies of poetry and prose are well recognised 
moans to enlighten busy people with the best in these 
fields. Hero is an anthology of regional science which 
is worthy of many successors. It is unfortunate that 
the dictates of economy compel the adoption of Cuch a 
compact format and tho use of such small type for many 
parts. A more systematic arrangement of articles wet^A 
have enabled the busy specialist to find more easily w 
material in hie field, but perhaps the mixing of «4>JeetS 
was deliberately intended to compel tbo reader to at 
least rub elbows with adjacent fields, if not to shakS 
hands and btovfSe. In fact, on© must be a browser in 
this book, for there is no index, its place being taken 
by a very full table of contents. 

Boaskr H. Wanicwi 

BmithsonUm Insiiiuiianr, Washinf^aa, B, Q» 
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A Skin 4/1,000,000" Thick 

Surfadag a leas with Balcote'^ requires a coating that is optically 
one-quarter of one wavelength of light thick. •. only four millioaths 
of an inch! 

Special equipment* in a matter of minutes* deposits a skin on the 
glass with exact control of thickness* producing me Balcoted surface. 
The accomplishment of this operation on a production basis repre¬ 
sents the evolution of methods and materials on which Bausch 
Sc tomb sdentists have worked for many years. Bausch & tomb 
Optical Co.* 642-6 St, Paul Street, Rochester 2, New York. 

*a«kote TranwnuMioa Ftim the revolutioaary Bausch & Lomb lens surtscc tceatmeat which 
reduces reflection sod flere, and permits the passage of more light. 

BAUSCH €r LOME 

fSTABtlSHBb 185) 

▼ 
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Ault, Jamicr P., et al. Occanoffraphy — IV: The work 
of the **Carnegie** and suggestions for futurr scieu^ 
tifio crnises. (Publ. 571.) Washington, 1>. C.; Car¬ 
negie Institution of Washington, 1940. Pp. viii + ni. 
(lUustrated.) $1.50, paper; $2.00, cloth. 

Bactiakach, a. Ij. Scivncfi and nutrition. (2nd ed.) 
I^ndon: Watts, 1945. I’p. xii + 142. 5s. 

Bancroft, Fkkijerio W, (Ed.) Surgical treatment of 
the nervous system. Philadelphia: Lippincott, 194fi. 
Pp, 534. (Illustrated.) $18.00. 

Baubkr, MARSHAUi A. A malariologist in many lanAs. 
Lawrence, Kans.: Univ. Kansas i’rcss, 1946. Pp. 158. 
$2.50. 

OoLKafAN", Satis Nokkona Bajitok. Volcanoes new and 
old. New York: John Bay, 1946. Pp. 229. (Illus¬ 
trated.) $3.76. 

OLASf5T0NK, Samuel. The elements of physical chem¬ 
istry. Now York; D. Van Nostrund. Pp. 702. (Illus¬ 
trated.) $4.50. 

OttAHAM, Evarts a. 194ii year hook of general surgery. 
(Practical Med. Ser.) Chicago: Year Book Publish¬ 
ers, 1940. Pp. 736. (lUuBtrated.) $3.00. 

HuxLKy, Aluous Leonard. Soicnce^ liheriy and peaee. 
New York; Ilai-pcr. Pp. 86. $1.00. 

Koeff, Skrob a. Electron and nuclear counters—theory 
and use. New York: D, Van Nostrand. Pp. vil + i;12. 
$3.00. 

Lantir, Margaret. The social culture of the Nunivak 
Kslcimo. (Transactions, Vol. 85, Pt. III.) Philadel¬ 
phia: American Philosophical Society, 1940. Pp. 1.53- 
323. (Illustrated.) $2.50. 

Light, Richard Upjohn. The progress of medical geog^ 
raphy: a proposed oUrt« of diseases. (Reprinted from 
Geogr. Rev.^ 1944, 34, 630-654.) New York; Amori- 
ciin Geographical Society. 

Munn, Norman L. Psychology. Boston: Uoughton 
Mifflin, 1946, Pp. xviii497, (Illustrated.) $3.25. 

Nordstrom, Prithiof, and Wahlgrkn, Einar. Svenska 
fjatilar systemaiisk bearhetning av sveriges storffiiri- 
laf Macrolepidopteta. Stockholm: A, Sohlman, 1941. 
Pp. 363. (Illustrated.) 

PlDDUCK, F. B. Currents in aerials and high-frequency 
networks. Oxford: Clarendon Press, 1946. Pp. 07. 
$2.60. 

Sherman, Henry C. Chemistry of food and nutrition. 
(7th ed.) New York: Macmillan, 1946. Pp. 675. 
(Illustrated.) $3.76. 

Smith, Carroll N., et al. Biology and control of the 
American dog tick. (U. 8. Bept. of Agric., Tech. Bull, 
No. 005.) Washington, D. C.: Government Printing 
Offlice, 1946. Pp. 74. (Illustrated.) $,20. 

Smith, Hobart Muir. Handbook of lisards; Usards of 
the United States and of Canada. (Handbooks of 
American Natural History, Vol, 6.) Ithaca, N. Y.: 


Comstock Publishing Co. 576. 

,, $5.76. ■ 

Wiener, Peter P. Cerman for the soiokiisi! 1(hi|Opklyn, 
N. y,: Chemical Publishing Co.,?^046, Pp. + 
$3.60. , : 
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Immersion pyrometer. This Imraersion pyrometer has 
been designed for the on ferrous industry and embodier 
numerous improvements for ruggednesa, dependability 
accuracy, and ease of operation. This design include^ 
a large 41-inch indicator with a 4-ineh direct readiuj. 
scale calibrated from 0-1,.'iOO*' P. or 0-2,600® P. oi 
equivalent Centigrade. Two models with over-all lengths 
of 27 and 43 inches are mtinufactured, both having at 
especially designed swivel 3 incites from the connector 
block which permits the use of the pyrometer at an; 
.•ingle. The swivel is equipped with toothed notch or 
preventing it from becoming loose during operation. 
The instrument can be used with ‘'bare metal'* and 
< ^ protected *'-typo thermocouples, both being instanth 
interchangeable. The thormoeloctrie system, eonstructci. 
with a permanent magnet, low-resistance-typo galYS^m- 
etor, has an internal automatic cold end eonpdnsat^r h> 
addition to an external adjusting screw aud it esalosed 
in a shock-, moisture-, and dust-prpof steel Cata 

logue 160 BC--51 illustrates and describes this hwtrumen 
in detail. The Pyrometer Instrument Company, 10. 
J^afayetto Street, Now York 13, N. Y. 

Thermocouple-Ionisation Gauge Control. The Thermo^ 
couple-ionisation Gauge Control is a unit which ineoi^ 
porates circuits for use with NEC Type E Thermoeoupl 
Gauge or any standard ionisation gauge, complete wit' 
power supply. Using National Researeh Corporation 
Type 507 Ionization Gauge, which is standard eqvdpnson. 
witli the Control, the range of vacuum measurement fvei 
1 mm. to 2 X lO-o mm. of mei^ury is ei$|^ed. The Thef 
mocouple Gauge handles pressures from 1 mm, to 10- 
mm., and the Ionization Gauge works from 6 x lO-t nu. 
to 2 X10 -7 mm. of mercury. The oeMitiyity of llm loM 
zation Gauge may be doubled by doubling the 'grW on ■ 
rent. Readings of the Ionization Gauge raxige 
by a multiplying switch to indhmte lulL»(mle'm$$er ' 
tion for 5, 1, 0.1, or 0.011* when used With 
Ionization Gauge, Features include a produetlCHI^^ 
Thermocouple Gauge Circuit and an 
circuit with outgassing provision, interlooldi% 
protection, zero set, and zero adjtntt eontrpli fot 
Her balancing. Write for Inforimdiion She»i 
National Eesearch Ckirporatloni Bdiv^n 1;% 
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